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What is bed management?

hy we need a bed manager system?

Do you think is it important?







= Hospital bed types

= Hospital bed ratio

» Hospital bed management systems and tools

®» The challenge of the hospital bed management systems

Implantation in Iran and around the word
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]W'hﬂt Are The Different Tvpes of Hospital Beds?

There are 3 types of hospatal beds: manuzl, semi-electnic, and full-electric. Below, we give vou a
breakdown of each bed and our top-recommended product.




Manual Hospital Beds

Marual hospital beds are the least expensrve modelz, with fewer features than semi-slectnic or
full-electric options. A mammal hospital bed requires a caregiver to make adjustments v1a a hand
crank, making thiz fype of bed most appropriate 1n situations where 1t won't be necezzary to
make frequent adjustments.

Proas

+ Least expenzive type
+ Good chowce 1if frequent adjustments aren’t neceszary

Consz
+ DPotental caregiver stram from making manual adjustments
+ Mot as many position choloez as electne beds

Adjustable Manual Hospital Bed by Drive
Medical

Feniures an sdjuaishle head, fool, srd overall Bed height
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Semi-Electric Hospital Beds

A semi-electric hospital bed 1z a good choice for someone who has zood encugh balance that st is
not necessary to adjust the height of the bed to transfer on and off. This style of bed uses electric
and manual adjustments with the head and foot sections usually adjusted electrically while the
height 13 adjusted with a manual crank

Pros

» Eazy to make heat and foot posttioning adjustments

*» Lower cost for the feature of head and foot adjustability than a full-electric home hospital
bed

*  User confidence and independence 13 supported with user-adiusatility

Cons

*  Must rely on a caregiver to make height adjustments
*» Using a hand crank puts a strain on caregivers

Best Semi Flectric Hozpital Bed: Competitor IT Semi-Flectric Hospital Bed by Drive Medical

Competitor Il Semi-Electric Hospital Bed by
Drive Medical
450 pounds capacity
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Full Electric Hospital Beds

The height. head, and feet adjustments are made with the push of a button on a full-electric
hospital bed. If a patient is able to control the bed positioning, it decreases reliance on caregiver
assistance and increases independence and confidence. If a caregiver isn’t close by, most full-
electric beds have a feature that locks the bed in position so a patient can’t accidentally move it
into a position that could be dangerous.

Pros
* No strain on caregivers to adjust the bed
* When allowed, user can adjust the bed without assistance
* Addresses multiple conditions and positioning needs (sleep, circulation, skin issues,
aches and pains)

Cons:

* Highest price point

Bezt Full Electric Hospital Bed: UltraCare XT Four Section Joernz Hospital Bed Frame with Trendelenburg

UltraCare XT Four Section Joerns Hospital
Bed Frame with Trendelenburg

Choose Frame Length
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How to Choose a Hospital Bed for Home Use

» Sleep, or the lack of it, impacts the brain and body on a molecular level. It impacts energy
balance, intellectual function, alertness, and mood. Sound sleep is a necessity in order to function

at your best and most healthy.

» People who use a hospital bed at home often deal with medications, illness, and pain - all of

Ich can get in the way of quality sleep. Choosing the right bed can facilitate restorative sleep

that contributes to your overall good health.



Hospital beds ratio

» Data type: Ratio
® Topic: Health systems resources

» Definition: The number of hospital beds available per every 1,000 inhabitants in a population,

at a given year, for a given country, territory, or geographic area.

» |\ethod of measurement : Data are provided by WHO/PAHO country offices and technical

regional programs based on information reported by the national health authority.

» Unit of Measure: Persons per 10 000 population
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Hospital bed density
Data by country

filter table | reset table Download filtered data as: CSV table | XML (simple) | JSON {simple)
Last updated: 2020-07-01 Download complete data set as: CSV table | Excel | CSV list | more...

M
Country Year Hospital beds (per 10 000 population)’

2007 7330

2006 7451

2005 75.71

2004 76.50

2003 7730 Activ
2002 776l 50 to PC
2001 777l
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Y, Country (string) Hospital beds (per_lO 000 population)
(string)
2000 Pakistan 6.7
2001 Pakistan 6.6
2002 Pakistan 6.9
2003 Pakistan 6.8
2004 Pakistan 6.8
2005 Pakistan 70
2006 Pakistan 125
2007 Pakistan 10.0
2008 Pakistan 6.0
2009 Pakistan 6.0
2010 Pakistan 6.0
2011 Pakistan 6.0
2012 Pakistan 6.0
2013 Pakistan 6.0
2015 Pakistan 6.0
2014 Pakistan 6.0
2016 Pakistan 6.3
2017 Pakistan 613




: Hospital beds (per 10 000
N U7 () plzpulation) (string)
2000 Germany 91.2
2001 Germany 90.1
2002 Germany 88.7
2003 Germany 87.4
2004 Germany 85.8
2005 Germany 84.7
2006 Germany 83.0
2007 Germany 82.4
2008 Germany 82.1
2009 Germany 82.4
2010 Germany 82.5
2011 Germany 83.8
2012 Germany 83.4
2013 Germany 82.8
2015 Germany 81.3
2014 Germany 82.3
2016 Germany 80.6
2017 Germany 80.0




Country (string)

Hospital beds (per 10 000 population)

(string)
Iran (Islamic Republic of) 15.9
Iran (Islamic Republic of) 15.9
Iran (Islamic Republic of) 16.3
Iran (Islamic Republic of) 16.3
Iran (Islamic Republic of) 16.3
Iran (Islamic Republic of) 17.2
Iran (Islamic Republic of) 17.2
Iran (Islamic Republic of) 17.2
Iran (Islamic Republic of) 13.8
Iran (Islamic Republic of) 13.8
Iran (Islamic Republic of) 17.4
Iran (Islamic Republic of) 17.4
Iran (Islamic Republic of) 15.0
Iran (Islamic Republic of) 15.0
Iran (Islamic Republic of) 15.0
Iran (Islamic Republic of) 15.0
Iran (Islamic Republic of) 17.0
Iran (Islamic Republic of) 15.6
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District hospital

» District hospitals have a great responsibility, not only for providing care at
the first referral level but also for supporting primary health care activities
at the health center level. The importance of improving the performance

f district hospitals needs no emphasis.

» Adequate planning, design, management and maintenance of the facilities
and equipment of the district hospitals are essential to ensure the high

quality of hospital services at a reasonable cost.



3.4 Physical scale

The size of a district hospital is a function of the hospital bed requirement, which in turn is
a function of the size of the population served.

The groupings of populations around health facilities vary. A survey of the Member States of
the Western Pacific Region revealed that primary health care facilities generally serve communities
of 5000—10 000 people, and first-level referral hospitals generally serve communities to 50 000-
500 000. In some countries, an intermediate level of primary health care facility exists, serving
populations of 10 00050 000,

The physical scale of the hospital is established on the basis of a determination of the number
of beds required and a suggestion for the minimal hospital area per bed. One method that can be
used to determine the number of beds is based on the expected patient load, as shown in the following
example:

Data collected:

Population of district 150 000

Average length of stay in hospital 5 days

Annual rate of admissions | per 20 population
Computations:

(1} Total number of admissions per year:

= district population X rate of admission per year
= 150 000 X 1/20 = 7500

(2} Bed-days per year:
= total number of admissions per year x average length of stay in hospital
= 7500 X 5 =37 500



(3) Total number of beds required when occupancy is 100%:
= bed-days per year + 365 days
= 37 500 + 365 = 102.74

(4) Total number of beds required when occupancy is 80%:
bed-days per year + (365 X 80%)
128.42, say 130 beds

i

Using this approach, the number of “justified” admissions must be estimated on the basis of
the existing level of admissions, corrected according to a population survey to determine the number
of people who needed hospitalization but could not be admitted and to a hospital audit that showed

how many patients had been hospitalized.

The “appropriate” average length of stay can be estimated from the prevailing one, corrected
for both delayed and premature discharges when this information is available in hospital records.

The “acceptable™ rate of occupancy i1s established by approximation. It should be high, but
not so high that incoming patients must be rejected or placed two in one bed space. Special, separate
consideration should be given, however, to the needs of chronic (long-term) patients and to referrals
for tertiary care.

\\



In many cases, hospital bed requirements should not be based on “international™ or even national

standards. Rather, an attempt should be made to approximate bed needs by district or region, taking
into consideration:

—the prevalence of morbidity that must be treated in a hospital, on the basis of severity and
frequency, which will differ in rural, urban, peri-urban, agricultural and industrial
environments;

—the ability of the health services outside the hospital to reduce the need for beds;

—the age structure and concentration of the population;

—communications and transport facilities;

—other socio-economic determinants, such as the capacity of the local area to support hospital

services, including the availability and distribution of human resources and the capacity of
available utilities (e.g., water and electricity supplies).

The decision to build a new district hospital to augment existing facilities depends on how
adequate the existing facilities are to meet the health needs of the population.




|I|l|l|l|l|l|l|l|l|l|lll|l[l]xyl.,

g \ ‘




/

Building blocks and indicators

Data collection methods / Data sources

1. Health Service Delivery
- Number and distribution of health facilities per 10 000 population
- Number and distribution of inpatient beds per 10 000 population

- Number of outpatient department visits per 10 000 population per year

- General service readiness score for health facilities

- Proportion of health facilities offering specific services

- Number and distribution of health facilities offering specific services per 10 000 population
- Specific-services readiness score for health facilities

District and national databases of health facilities. Special
efforts — notably facility censuses — are often required
to obtain the number of private facilities, especially if no
registration system is enforced.

Routine health facility reporting system
Population-based surveys

Health facility assessments



Core Indicators Data collection method

General service availability

1a Number and distribution of health facilities per 10 000 population National database of health facilities
(often requiring facility censuses)

1b Number and distribution of inpatient beds per 10 000 population

1¢ Number of outpatient department visits per 10 000 population per year Routine health facility reporting system
Population-based surveys

General service readiness

2a General service readiness score for health facilities Health facility assessments
Service-specific availability

3a Proportion of health facilities offering specific services Health facility assessments

3b Number and distribution of health facilities offering specific services
per 10 000 population

Service-specific readiness



» (General service availability refers to the physical presence of delivery of

services that meet a minimum standard.

» Availability comprises health infrastructure (facilities and beds per 10 000

opulation), the health workforce per 10 000 population and aspects of

service utilization (inpatient/outpatient visits per 10000 population).



» Definition

The number of inpatient beds available relative to the total population for the

same geographical area.

umerator: the number of inpatient beds. This includes total hospital beds

(for long-term and acute care), maternity beds and pediatric beds, but not

delivery beds. Public and private sectors are included.

» - Denominator: the total population for the same geographical area.



Hospital beds by function of care (HP.1)

Definitions

Updated: July 2021




Hospital beds by function of care

Total hospital
beds

\

Total hospital beds (HP.1) are all hospital beds which are regularly maintained and
staffed and immediately available for the care of admitted patients. They are the sum
of the following four categories: i) Curative (acute) care beds; ii) Rehabilitative care
beds; iii) Long-term care beds; and iv) Other hospital beds.

Inclusion
- Beds in all hospitals, including general hospitals (HP.1.1), mental health hospitals
(HP.1.2), and other specialised hospitals (HP.1.3)

- Occupied and unoccupied beds

Exclusion

- Surgical tables, recovery trolleys, emergency stretchers, beds for same-day care, cots
for healthy infants

- Beds in wards which were closed for any reason

- Provisional and temporary beds

- Beds in residential long-term care facilities (HP.2).

MNote: Average number of available beds over the year where possible.



Curative

(acute) care
beds

Curative care (acute care) beds in hospitals (HP.1) are hospital beds that are available
for curative care (HC.1 in the SHA classification).

Inclusion

- Beds accommodating patients where the principal clinical intent is to do one or more
of the following: manage labour (obstetrics), cure illness or provide definitive
treatment of injury, perform surgery, relieve symptoms of illness or injury (excluding
palliative care), reduce severity of illness or injury, protect against exacerbation and/or
complication of illness and/or injury which could threaten life or normal functions,
perform diagnostic or therapeutic procedures

- Beds for psychiatric and non-psychiatric curative (acute) care

- Beds in all hospitals, including general hospitals (HP.1.1), mental health hospitals
(HP.1.2) and other specialised hospitals (HP.1.3)

Exclusion
- Beds allocated for other functions of care (such as rehabilitation, long-term care and

palliative care).

Note: Average number of available beds over the year where possible.




Rehabilitative
care beds

Rehabilitative care beds in hospitals (HP.1) are hospital beds that are available for
rehabilitative care (HC.2 in the SHA classification).

Inclusion

- Beds accommodating patients for services with the principle intent to stabilise,
improve or restore impaired body functions and structures, compensate for the
absence or loss of body functions and structures, improve activities and participation
and prevent impairments, medical complications and risks

- Beds for psychiatric and non-psychiatric rehabilitative care

- Beds in all hospitals, including general hospitals (HP.1.1), mental health hospitals
(HP.1.2) and other specialised hospitals (HP.1.3)

Exclusion
- Beds allocated for other functions of care (such as curative care, long-term care and
palliative care).

Note: Average number of available beds over the year where possible.

\

- -— - N




Long-term care Long-term care beds in hospitals (HP.1) are hospital beds accommodating patients
beds requiring long-term care (HC.3 in the SHA classification).

Inclusion

- Beds in long-term care departments of general hospitals (HP.1.1), mental health
hospitals (HP.1.2) and other specialised hospitals (HP.1.3)

- Beds for psychiatric and non-psychiatric long-term care

- Beds for palliative care

Exclusion
- Beds for curative care (HC.1)
- Beds for rehabilitation (HC.2).

Note: Average number of available beds over the year where possible.

Other hospital  All other beds in hospitals (HP.1) not elsewhere classified.
beds

Inclusion
- Beds for other health care services not elsewhere classified.

Mote: Average number of available beds over the year where possible.

\\
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What is bed management

Though Bed Management is z+:n:nre operational activitylin all
hospitals, many hospitals have problems with it. This seemingly
simple activity is anything but that. Few institutions have complete
visibility of this process as it weaves its way through the organization

and fewer still have a means of measuring the Eerfnrmance of the
activity that results in the availability of a bed. Optimizing Bed

Management is|critical to the efficient functioning of any hospital.




Bed Management is a background
activity in hospitals that few consciously
notice - at least not until something goes

wrong. Inefficient, or worse, ineffective

Bed Management is the bane of hospitals

all over the country, bringing in its wake

myriads of problems for patients, nurses,
physicians, and administrators.

In many hospitals, Emergency Rooms
(ER) and admission offices are often
overcrowded with Eatients waiting

for rooms. This forces physicians to

move patients around or to start using
competing local hospitals. Sometimes,
patients must be accommodated in halls.
At other times, poor Bed Management
puts valuable ER rooms out of use, leading

to treatment limitations for criticallz ill

patients.
G

In all these scenarios, patient and physician
dissatisfaction is the immediate result,

not to speak of a long term decrease in
admissions. At times, the very safety of
patients is at risk. While the exact problems
and their results can vary, the fact remains
that these problems are avoidable.
Although automated support can help

in efficient Bed Management, the key to

any real imert}vement lies with workflow
cnmelexig and neeratinnal Eerfnrmance.

While staff performance plays a big role,

it is process design and management - or
the lack of it - that needs to be tackled on a
priority basis.



constant evolution which is usually not

controlled at the process level. Typically,

managers are faced with performance
issues that are inwardly focused within
their groups. But given the complexities of
hospital operations today, all operational

areas are interrelated. Thus, any significant

improvement requires a fresh EersEectiue
- a crossfunctional or process view. In

this view, the entire function of Bed

Management is open for review and

management and changes, if any, must be

incorporated into the work and workflow
of the department.
This requires a two-level approach
to Operational Management and
Optimization:

Process-level Management and

Optimization

Followed by Operational Workflow

Management and Optimization withi

the department



Unfortunately, few organizations have

this level of operational visibility or

control. We have found that for most P{ process-bevel view pf Bed Management

organizations, process maps are at the provides insights into all the activities

internal c}rﬁanizatiun level and reallz of different groups - from Admission/
pelleciviond ot et plosess which i Lischarge/TranserlARL o Houses

crc}ss—orﬂanlzatmnall.We have also found Keeping to ER and s0 on - and | {

that few organizations pay much attention i _—
9 Ray activities flow. Maps of these activities
D

to their operational maps once they are : L
comprise work steps from all organizations

created and fewer still keep them upto- _ _
o even remotely involved in the process.
date or use them to quide improvement.

Without this Emcess—leuel view, work can
cnnlx be imermred at the local workflow

level and the overall Emcess cannot be
imemved nragtimi;gg. For afficient Bed flow of information and activig is maeeed;

Management, the two-level approach the steps take on a context that shows
is absolutely critical. It is important that decisions, rules and relationships.

the entire process is optimized as a first In any process, application systems have

stee.Then, the Ea rts of the process that

lie within each organization should be
D
operationally optimized.

As such, it is important that any map be

cross-referenced at the step level with the

organization that performs the step. As the




a significant impact on productivity and

downstream work. But in most hnseitalsi

the szstems suEEDrt unlz Eart of the
Bed Ma naﬂt—:-ment Emcess.This causes

process disconnects as the work and the
systems that support the work are often
poorly tied. While this is often a workflow
problem rather than a systems problem.

it can be both. These disconnects happen

because of hidden manual and automated
D

components that often fail to work in close
D

sync to offer a smooth working process.
By providing application support at the
points it is used (‘touch points’), the
management can easily view the impact
- or lack of it - at all steps and at an overall
level. This association of step, work, and
support can be augmented with data

needs, use, flow, and transform information

to provide a firm understanding of the

operation.

Known patient volume information

and problems can now be added to the
process maps to complete the picture of
the operation. Once the hospital enters
this information into a Business Process
Management (BPM) tool, it will be in a

position to:
Modify the process
Define process management activity

Generate process management

applications

Begin to control the process’s evolution




The process can then be analyzed and
operational ‘break points' defined. Break
points are places in the process where
the activity breaks down or where the
clinical quality is affected. By determining
the factors that cause these problems,
the management will be able to describe
them in terms of characteristics. These
characteristics can then be viewed as a
grouping of factors that can be associated

with one or more work steps and
measured. This is the driver for real-time

dashboard support for the process,



Dashboards Show Real-time Activity

Once the process is understood and the

break points identified and defined in

a way that lets management measure
neeratinnal ﬂowi a cnmerehensiue
dashbaard that shows real-time,
activity mus ' This
dashboard should measure activities
in all departments involved in the Bed
Management process and show workload
or delays, etc. Alerts should be included
as the backlog or time approaches set
limits, with drill down information on
what is causing the alert. Management
can then take pre-emptive action based
on such information. Over a given time,

management is also able to define trends

and operating scenarios that set the staae

for problems.

The challenge of setting up the dashboard
has nothing to do with technology. There
are several good dashboard products that
can do the job. Interfacing is a challenge,
but that can be handled with brute
workforce. The real issue that can make or
break the operational management and
improvement effort is an understanding

of what to measure. This is an area that

is most often not given the attention it

deserves.

Hospitals don't need to overburden
managers or staff with meaningless
monitoring or performance measurements
because the key to performance

management is the control of activity

at the break points. These are the points
where things come together or delays
occur. They are not necessarily points
where the problem actually occurs. Those
are defined in the characteristics that
describe what can go wrong to cause a

problem at the break point. While the

dashboard should Erouide detailed drill
QNH information for management to take
corrective .:-n:tif.:rni the monimring must be
at kez actiuitz camele‘cion Boints.

The dashboards can thus track breakpoint
information against defined criteria with
limit and aging logic, and provide alerts.
Using a drill down for alerts, the dashboard

shows the exact cause of the problem.



through this approach, all measurement

and change must be managed through

the process maps imbedded in the BPM

tools. These process maps are as useful +  Inter- and intra-department

as the institution's commitment to their communications

use allows. If the organization views these . Disagreements on problem causes and

models and information as a one-time ownership of problem correction

project, they are not kept up-to-date and

——— + Department turf issues
simplv become ‘shelf art’ However, if the
organization is committed to moving Policy Issues
to a process-based approach to Bed + A lack of integration between systems
Management, the models and information that increase manual work in bed
become the starting point for all change __ scheduling and bed preparation

and.process management optimization.
Some of the problems in a Bed Manage-
ment process include

\\




The impact of these problems is often as
follows:

v

The impact of these problems is often as

follows:

Patients end up:

Waiting too long for treatment

Being boarded in ERs, being treated
in less safe settings

Being diverted to another hospital

Surgeries are delayed or canceled

Care coordination issues

Unnecessary patient safety issues

Patient and physician
dissatisfaction resulting from long
waits for bed assignment

Eventual assignment of a bed in a
nursing unit that may not specialize
in the patient’s illness or condition

Negative revenue impact owing to
poor resource and facility utilization
(such as ER overcrowding)



In moving forward to improve Bed
Management, a variety of challenges
must be overcome. While these vary from
hospital to hospital, the list of challenges
likely includes:

Balancing demands from the
different patient entry or transfer
points such as ER, OR, and
admitting physicians

-{]pera tional coordination among
the various groups as a result of
poor communication among the
various stakeholders

@ roor visibility of the Bed

Management process

Bed Management tracking -
status in each part of the Bed

Management process

- Up-to-date information - bed

availability not shown/ updated in
the system

- Delays in patient discharge

- Delayed bed cleaning -
uncoordinated housekeeping

activity



The factors that make Bed Management

complicated are:

A lack of end-to-end process visibility
and management: Activities in the
different departments that contribute
to the overall Bed Management
function are segmented with no one
overall process manager

Application interoperability: Data
handoff and sharing are usually
inadequate to support operational
scenarios - that span departments - in

an efficient and timely manner

Inflexible specialization: Specialty
nurses are geared toward specific
patient populations. This results in a
high degree of customization and leads
to lack of flexibility in bed assignment
when units reach their maximum
Capacity

Bed assignment mismatch: Assignment
to a bed in a nursing unit that
specializes in treatment unrelated to
the patient’s condition. This happens
because of bed shortages and leads to
potential patient problems in terms of
quality of care, dinical outcomes, and
increased length of stay

Delays: Patients often wait for hours
to be admitted and assigned a bed.
This puts a strain on the ER, resulting in

inefficient use of ER resources

Poorly supported patient care
strategies: Units are organized to
provide progressive care, and a
change in the patient’s condition is
marked by movement from one bed
to another. E.g. The obstetrics division
contains labor rooms, delivery rooms,
postpartum beds, matemity bads,
and nurseries for newborns. It is often
seen that a bottleneck to patient

flow occurs due to lack of advance
planning and visibility into anticipated
patient movements - a ‘blocked
transfer’ situation which prevents the
patient from getting the right medical
attention (bed) at the right time. Bad
assignment thus becomes an ad hoc

activity



Some things to consider when improving

the Bed Management process:

@ :bLility to identify capacity statistics and
patient information such as admissions,
discharges, room information, and
basic patient demographics through
the ADT interface capability

@ Capacity to support multiple users
logged in concurrently at multiple sites

@ Uscr-friendly interface

@D Fc:l-time notification to bed cleaning/
housekeeping services regarding bed
status

@ '\ulti-level performance tracking report
package

@P Vi=w of house capacity in one-screen/

scroll view
@D :bility to view and track:
Current bed status
Pending admissions
Transfer requests

Off-service placement



Provide a real-time view into key
operaticnal performance varmables

such as:

Cycle times from door to

discharge

Key throughput milestones
by acuity level such as: door
to disposition, triage to
disposition, and triage to MD

Jssessmeant

Diagnostic turmarounds

= Time from inpatient orders to bed

placement by unit and acuity

= Number of ER boarders, patients

leaving without being seen (LWBS),
and patients leaving against
medical advice (AMA)

-The new solution design for the

operation needs to include:

Resolution of problems

Opening access to the right
information

Technical interfaces between
applications

Construction of needed data marts
to open access to data

Process-oriented performance
measurement with feedback to

support continuous improvement

Advanced operational reporting
using a dashboard to summarize
information and provide alerts



Optimizing Bed Management

Optimization of any activity must begin - Formal Bed Management standards starts the bed assignment process
with a definition of optimization as it that tie to activity completion points in - from registration, ER, paramedic
applies to the context of that operation. the process calls, ambulance calls, etc Application
As such, any definition has a narrative - Formal Key Performance Indicators systems that deliver all relevant
description of the concept and a set (KPls) that align to key points in the patient information from all hospital
of characteristics that can be used to Bed Management process where errors applications to the point of entry
identify what optimization or any term are common, work delays happen, or (Registration, E/R or associated clinic,
looks like in the context of the operation. hand-offs occur etc)

These characteristics eventually form the - Formal KPIs that tie back to patient - Placement of the patient in the right
foundation for measuring an optimal state safety indicators and patient nursing unit based on condition and
and are of critical importance. Optimal Bed satisfaction surveys physician (adherence with hospital
Management can be defined through a set -AII application systems involved guidelines in patient-bed placement)

of characteristics. These include: .
communicate in real time - Proper workload balancing and

tinall Bed M t
- Bed Management procedures management in a anagemen

(automated and manual) that predict

- Formal, articulated, hospital Bed

Management goals that tie to patient support services - cleaning crew,

safety and satisfaction, and financial : : : :
availability, coordinate room/ bed transport, nursing unit notification,

management o etc. - tracked and evaluated based on
- sanitation, and that release the bed for

A formal Bed Management process hospital standards

use in a timely manner as defined by

that is visible to all involved and where formal hospital standards

everyone knows his or her role and

i - Point of notification data entry that
how the process functions oint ot notiicahion data entry tha

A WA \



Optimization must occur at two levels in

the operation. The first of these levels is the

process level which is a crossfunctional or
cross-organizational survey of everything
that is part of the Bed Management
process. The second is within each of the
business and clinical units that perform
parts of the Bed Management process.
Both these levels must be considered
because it is quite possible to optimize

at the process level and cause serious
workflow problems in the business and
clinical units. Optimization is thus a
balancing between both levels. For this
reason, optimization requires an iterative
approach to redesign. Using BPM tools,
iterations can be created and tested
quickly. But even without the help of these
tools, ideas must be tried and creativity

promoted to get thg best possible solution.

Optimization also takes on different
meanings based on the perspective of

the person defining it for the operation.
An example is the difference between

the financial perspective and the Hua.litar
perspective. For this reason, the definition
and components of an optimized



perspective. For this reason, th

and components of an optimized
operation need to be formally agreed upon
by everyone involved in determining when
an operation is optimal. This definition

and the component parts that describe

it are the foundation for performance
measurement. Without this, formalization
opinions differ and results of performance
measurement are open to interpretation.
Once identified and defined, it is necessary
to determine how each of the characteristic
components fits into the workflow of the

operation. This understanding provides the
context and shows how the component
can be measured. It also shows the

places in the activity that contribute

to the measurement and lets the team

volume, time, quality

indicator, etc., that are measured for th

omponent will build. This is the key to

creating a measurement formula and a
measurement warning system - watch key
points in the component’s measurement
and how the measurement builds against
thresholds to provide a warning system. In
this way, the performance measurement
system supports ongoing and real-time
reporting against a state that is defined by

management as optimal.



Gaining Control

The Infosys approach to delivering

optimal Bed Management is a process-
based redesign that leverages current
applications. This approach uses BPM tools
and techniques to first give visibility to the
entire process. It pulls component activities
from a wide range of operational units and
then offers optimization through:

Process redesign to eliminate

operational problems

Change management to eliminate

human resistance to change

Measurement and performance

monitoring to measure and monitor

the operation
This approach makes use of advanced
process monitoring with real-time
dashboards to indicate what is happening
at all points in the process and provide
alerts based on trends and limits at ‘break

\\

points’in the process.
While discussing performance

measurement and optimization, we saw

how optimization can be defined as a

series of components or characteristics
and how those characteristics can be
associated with business activities to show
how work is building in the parts of the
operation. Taking this a step further, we

can look at the points in the workflow
where the activity has a high probability
of breaking. From this, we can define what

is cau5in2 each 12EE- of break and bEEir‘l
meaﬁuring Eerfﬂrmance and limits in order

to issue wa rninES around Erﬁ:}rma nce-

reaching threshold points.

However, this is not an all or nothing
approach that disrupts hospital
functioning. The approach must be
iterative and implementing it must be

as non-invasive as possible. Thus, broad-
based acceptance must be garnered from
managers and staff which is not possible
if the fix is worse than the problem.

What must be considered is the need for
sustainable improvement and this cannot
happen through any one-time project -
regardless of what the immediate benefit
Is. History has proven that disruptive
one-time improvement efforts are effective
only for short periods and the operation
evolves back to the previous way of doing
business.

To be sustainable, chanae must be done
with people, not to them. The key is not
the initial chanae, althouah that must
also deliver benefit. The key is a change

in approach. Once the advantages of the
new operation and measurement system
are shown as related to their impact



on each Erﬁﬂn’s. '!Db, a re-orientation
to a Erﬂcess—centric way of Iﬂﬂking at

the ﬂEEf&tiﬂn can beqgin. This delivers

sustainable improvement because it
makes improvement a dailv activitv. It
helps managers avoid the introduction of
undocumentad ‘white space’work into the
activity as workers try to adjust to ongoing
needs for chanae.

Gaining control through this operational
management approach thus does not

require that the entire operation be
modeled before improvement can beain.
We suggest that the Bed Management
process be viewed separately from other
hospital operations and corrected alone.
Management can then move on to the next
process and simply repeat the approach.
If standards for modeling, data definition,
etc., are created in the Bed Management
project, they can be reused and control
simply extends as other processes are



v\

Getting Started

///

Preparing to Implement Continuous Improvement

/ /

O
=
-
o
O
o
=
=
©
O




Getting Started

. Bed Management is an activity that spans multiple organization units. Itis important to start by creating
a complete end-to-end view of all the activities that contribute to the Bed Management process

. The Infosys team works with the stakeholders to redesign the process first as a 'stop gap' improvement
that provides immediate relief by eliminating as many of the Bed Management problems as possible

. It obtains and implements BPM tools and obtains/writes transformation method and standards

. The team works with the Bed Management staff and the people who admit patients to create a high
level 'as is' process map of the end-to-end Bed Management process. This identifies the feed points,
places where IT is used (touch points), and deliverables that come out of the process (including a
patient placed in the right bed)

. The team creates data flow diagrams to show data collection, access, use, transformation and source

system



6. Itidentifies all major problems with the current process and the magnitude of their impact

7. It identifies opportunities for immediate improvement (the low-hanging fruit as it were) and obtains
implementation approval

8. Nextis the designing of immediate improvements and obtaining acceptance from those involved

9. The team then deploys immediate improvements and measures the improvement

10. Itidentifies a significant issue or problem from the Bed Management process and creates a pilot project.
This allows hospital managers and staff to become familiar with the business and clinical transformation
methods and techniques. Importantly, mistakes, if any, are made in a controlled and limited part of the

operation




The team then moves on to a more fundamental redesign of the process using BPM tools as technology
support. This stage can also involve the leveraging of current legacy applications. This is done to
support overall improvement and implement ongoing monitoring / measurement to evolve towards

sustained optimization. We now take a look at how process and operational workflows is improved
by the Infosys team.




Improving Process and

Operational Workflow

1. Define the high-level, cross-functional to be' process maps - indicating how to eliminate all problems,

points where errors are introduced, stall points, decision points, application touch points, efc.

2. Define the business and clinical unit workflows that include Bed Management work and create a detailed
activity-level new design. Optimize the process and business or clinical units' workflow

3. ldentify all legacy and new applications that are involved inthe new operation and their relationships
- order in the workflow, interaction (integrated by the package, or interfaced), data quality problems,
function support, functional deficiencies, access limitations, etc.

4. Create detailed data flow diagrams of what data is used, where, its source, how it flows from application
to application, and how it transforms as it moves through the new process

5. Define what data is available and when - data collection and update cycles - especially for batch systems.
Design all interfaces from the legacy applications to the Enterprise Application Integration tools (EAI)

6. Redesign the rules that govern activity at a detailed level and define all application change requirements
and new functionalities in the way the process is operated, managed, monitored and controlled

7. Determine if the current applications can be changed or if a new application needs to be built
8. Design dashboards and build interfaces to all data bases - begin to monitor the process




Once the design is completed, the team is in a position to build the new operating environment - process,
workflows, applications, interfaces, reports, dashboards, efc.

This delivers an optimal design. However, for financial, political, cultural, and other reasons, it may not be
best to move directly o this design. In some cases, itis more productive to create a roadmap that builds to
the full design through bite-sized improvements. The key in this construction is to avoid overkill. We suggest
that the operation evolves through groups of financially responsible improvements. Each of these
improvement evolutions must, however, deliver significant benefits. If the business case for an improvement
does not deliver enough benefit, the scope is wrong and it should be rethought.

For example, it may be best to initially find out what is causing the most serious patient-related problems
and correct the process and workflows accordingly. Aspart of this, performance measurement and problem-
warning alarms can be easily built into the new operation. Once this is in place, the next step of eliminating
delays or financial issues can begin. The sequence must be individualized to the needs of the Bed
Management process within a hospital. By creating a new high-level design and then building it through a
series of detailed evolutions, the focus can be on high-value improvement while ensuring that the operation
is not forced to absorb unacceptable costs of disruption. The following points discuss how the process
allows continuous improvements:



Preparing fo Implement
Continuous Improvement

1.
2.
1
4.
5.
B.
T.
8.

Enter rules into the Rules Engine
Create all data and function-level interfaces to the current applications
Plan, construct and implement all new operation capabilities (business activity and IT applications)

Build any new data warehouse capabilities and load data

Generate the BPM process management and operation applications

Live test the operation (processes and scenarios) and the dashboard reporting

Train staff and test their proficiency

Begin process monitoring - this tells managers if the staff is following the new process and using
applications properly

9. Make adjustments based on measurements




In designing and delivering the new operating environment, we suggest that the team fully engage the

people whowill use the new approach. Not only are they critical in creating workflows, screens, data flow,
data transforms and functional requirements, but also in defining what to measure and how to measure.

Ongoing improvements should be built on the models and information placed in the BPM tool. This provides
a commaon design and application generation platform for all future changes. In approaching this ongoing
improvement analysis, a wide range of techniques can be used, depending on the level of technical
sophistication at the hospital's command and its change management group.



Introduce an example of
bed management system

http://www.bed-manager.com/en/technical-description.html



http://www.bed-manager.com/en/technical-description.html

Bed scheduling is one of the crucial factors in providing
services to the end users — patients.
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Using Wise Bed Manager you get following:

For emergencies, patient waiting time is greatly reduced
Lower number of cancelations due to insufficient beds in surgery unit
Higher number of patient admissions appropriate to their hospitalization needs

System that can be used without any computer knowledge - use this link to read:

Everything you need to know is In this comprehensive
User Manual: DOWNLOAD

number of beds
beds availability
usage efficiency
Wise Bed Manager helps improve usage efficiency in this respect
Availability for certain number of beds can be increased with theilr higher usage efficiency.

Wise Bed Manager is made in cooperation with E-Health experts, having in-depth expertize
about software usabilify in hospitals.



Benefits and features of Wise Bed Manager

» Personal is stress-free searching for available beds, especially during
emergencies.
Wise Bed Manager helps better and faster communication between unit for patient
admissions, and unit where patients are being finally hospitalized.

» |t improves hospital financial situation.
Wise Bed Manager provides an overview of bed occupancy in hospital in any given
oment.

Hospital management has increased competence in terms of communication with
their respective employees, health insurance, and media.

From the obtained data about the bed occupancy Wise Bed Manager creates reports
that helps planning process.

Reduces the need for inappropriate patient admissions into units due to over
occupancy.

With Wise Bed Manager we have a quick access to all information required for patient
scheduling and their hospitalization.



Benefits and features of Wise Bed Manager

® Shortens patient waiting time during an emergency.
Ease of use with the graphical data entry.

» A clear overview of costs and fees related to implementation and use
of Wise Bed Manager.

oftware package has no hidden costs, I.e., all required equipment Is
Included in the price of purchased license, the installation and
Integration into the hospital network, as well as staff training.

» The equipment is easily incorporated into the working process.
Wise Bed Manager is simple and easy to use so it can be well accepted
among the users.



Benefits and features of Wise Bed Manager

» Coordinates bed scheduling at the level of entire hospital, and allows
unit staff to assign patients to specific beds.
Bed manager assigns patients to a specific unit, and the unit staff has a
further control over that unit.

» Reduces the number of cancellations for already scheduled patient
ospital admissions due to lack of beds.
Wise Bed Manager enables more accurate allocation of beds for
emergency patients based on the historical data.

» E|iminates unnecessary doctor visits to remote hospital units.
Due to the lower number of inappropriate patient admissions, reduces
number of visits to remote units.




Application usability
During development we took into consideration the burden of personal in
units, so Wise Bed Manager has a respect for your time.

Ease of use and a good overview of the work were the primary features that we
had in mind when developing this project.




Application usability
® Training
Training for every single user.

» User-friendly interface
| necessary information fits on one screen.

» Orders execution speed
Most actions are completed within seconds, and with a single mouse click.

= Simplicity of actions
All orders are defined in a detail, and consist of very few steps.



Application users

Wise Bed Manager is an application which to the customer satisfaction

Increases beds availability in hospitals had they 30 or 3000 beds.

Wise Bed Manager iIs designed for three groups of users. Each of these groups

has an access to the system.




Application users

1- Unit user

"Unit user" module Is a graphical user interface which acts as a bed manager
for each hospital unit individually. Simple "'drag-and-drop™ data entry
mechanism allows the unit user to admit the patient, i.e., with a single mouse
click.

A user with the user type nurse can:
d new patients

- move patients between rooms and beds of her/his unit

- update the patient's data

- discharge the patients

- propose to the bed manager to transfer the patient to another unit
- update the bed statuses

- change the equipment at the beds



Application users

2- Hospital management
Wise Bed Manger provides hospital managements with following:

» Overview of current bed occupancy at all levels (hospital, unit, room, bed)
= QOverview of bed occupancy over any given period
®» Statistics and analysis




Unit user

ID: 222333
~ |Name: John Doe Depository

L4




Hospital management




Application users

3-Bed manager

With module for central bed management, user can make quick and detailed
search for unoccupied capacities and reservations of beds at selected units. For
any action made from this module, user gets return information about execution
status. "Bed manager" module performs among the other, following operations:

= Monitoring of available and occupied capacities for any unit
» Patient management (adding patients, editing patient data)

Transfer of patients between hospital units

» \aking reservations of suitable beds according to bed characteristics and
equipment

» Review of all previous actions for hospital units.



Application users

3-Bed manager......
The Bed manager's primary role is to:

- admit patients into the clinic,

- reserve beds for patients,

- assign the patients to appropriate units,

- move the patients between different units.

e is also able to:
- move the patients between beds inside the unit,
- discharge the patients.



Bed manager
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Implementation

To the customer satisfaction, quick learning process has simplified
application implementation. Wise Bed Manager will be implemented into

your hospital working process quickly and easily. It consists of three
steps:

» Technical implementation and security

» [Jser training

» \//ise Bed Manager implementation into working process



http://www.bed-manager.com/en/implementation.html#1
http://www.bed-manager.com/en/implementation.html#2
http://www.bed-manager.com/en/implementation.html#3

1-Technical implementation and safety

» \\/ise Bed Manager software package includes the server, which will be
Incorporated Into your hospital network. It requires web browser, which
comes as a standard on most computers today.

®» \\/e guarantee data access security by widely accepted international standards,
suchas HTTPS data encryption, data encryption on the centralized database
others.




2-User training..... Unit user

This module, which allows patients assignments within the unit, uses majority
of users. Course offered by instructor takes 1 hour, and is designated to a group
of 10-15 participants.

Program:
» H
» [ 0gging in and logging out from the application

the system works and its benefits

» User interface

» Admission, discharge and transfer of patients

» Changing the bed status and bed equipment

» Special examples on using help

» [ndependent work: executing 3 scenarios of application usage



2-User training..... Bed manager

Bed manager module is the administrative module, which has access to
resources throughout the hospital and improves patient primary schedule within
units. Training is offered by instructor and takes 2 hours with 1 or 2 participants.

Program:
» The system functions and its uses
®» |Jser interface

Units, rooms, and beds management

= Admissions, discharge, and transfer of patients
= \onitoring order implementations inside units
» Specific examples with support from manual

» |[ndependent work: executing typical scenarios of application usage with
admission, discharge and transfer of patient



2-User training..... Executive user

Executive user module is used for monitoring, and provides hospital statistical
data required for analysis of hospital resources. Training is offered by instructor
and takes 2 hours with 1 or 2 participants. Program:

» UJsing and viewing charts
» Analyzing statistical data from the charts

= |\lonitoring bed occupancy at the hospital
User interface
Viewing hospital resources in terms of units, rooms, and beds



3- Incorporating Wise Bed Manager into working
process

» \\ise bed Manager functions only if it has correct data, that’s why
Incorporation into working process is a crucial part of the implementation.

» Before the implementation, your hospital data including units, rooms, bed
types and their equipment has been entered.

» \\/e can incorporate the system into the working process gradually, one by one
It, or all of them at once. In both cases, implementation occurs transparently
ithout any work Interruptions within the units. All required data gets
gathered during one day — the daily status. When this is completed, we save
all changes, and in the moment when least expected, we switch the system on,
and 1t’s Immediately ready for use.




System requirements

Wise Bed Manager is installed at the single location (server) in hospital. Wise
Technologies provides also hosting option, so there can be any equipment for the
application inside the hospital.

» rom the central server (located in hospital or hosted by Wise Technologies),
Internet application is provided through the network to all unit computers
(clients).

Inimum configuration:

= PC computer or any other internet browser capable computer
» 512 MB RAM
» ? GB free disk space

» Software Installed: any OS with Internet Explorer 7 (or later) or Mozilla
Firefox 3 (or later)

» Screen resolution: at least 1024x768px



u,b’ﬂ

wise bed manager Wise Technologies.

AT sy b T

USER LIST, ADD NEW RECORD

< Backto list
Login i-r;ﬂ‘i'éhael *
Password sssscss %
First name ]Michael ¥*
Last name [ﬁcot | *
User type  Bed Manager [ae] 3¢
Unit Name |27 |v]
Email i_rr;ighael.scot»?@;kc.com |
Phone 0137 552 32 %

’ Save \ ’ Reset

3% - Required field

Copyright @ 2009, Wise Technologies Lid.
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wise bed manager

BED EQUIPMENT
Add new bed equipment

SelectiUnselect all Delete selected

oy * Shott Name
Edit ] RS
Edit | RA

WwT

Wise Technologles

- raTe e v T

Goto Settings page | Dashhoard | Logged in asadmin | Log out

Total bed equipments found: 2 Records per page:
Page 1 of 1 120 [w]
Equipment Name Egquipment Description
respirator
reanimator

Copyright @ 2009, Wise Technologies Ltd.
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wise bed manager WIle“TechH nolbglu

SETTINGS PAGE Backto Dashboard | Loggedin asadmin | Log out

sub memu: Total rooms displayed at one time 1 Edit
Maintain Bed Types Total beds displayed at one time 1 Edit
Maintain Bed Status Number of beds shifted to the left 1 Edit
Maintain Bed Equipment NMumbher of heds shifted to the right 1 Edit
Maintain Colors Login session duration time in minutes 30 Edit

Copyright @ 2009, Wise Technologies Ltd.
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wise bed manager w.,,u,,c.,u ,,0'.,,.,.
USER LIST Goto Dashboard | Logged in asadmin | Log out
- - - <) cico : ‘ [ 1T Total users found: 4 Recorgg__p_g[page:
Add new user Searchfor: | f,’]}’ﬂ?!g_._l_‘d [7Q.g‘r]ft§1n§“‘|2 | ‘ - Search | | Show all] Page 1 of 1 {_?_Q_IL’J
oelectiUnselect all Delete selected
> p ® First name LLast name User type IUnit Name Active
Edit Yiew ] Michael Scot System Administrator Yes
Edit View ] Steve Smith Executive Manager Yes
Edit View ] Bruce Robertson Bed Manager Yes
Edit View ] Cindy Love MNurse 26 Yes

Copyright @ 2009, Wise Technologies Ltd.



bm
waise bed manager m.,m,...

EXECUTIVE MANAGER DASHBOARD é Printer-friendly | Change Password | Logged in as executive | Log out

Main menu: Qccupancy Beds by Clinic Beds by Unit Beds sers
Clinics View [Bed Type] [Bed Status]  [Bed Equipment]
Units View
HOSPITAL ALL

Rooms Yiew

Beds View Bed Type

« DH
Zasilka = EH
6% w IN

» IPP

m IT

= NN
DH w Zasilka
fhd,
1%

12% IPP 23%
0%

Copyright @ 2009, Wise Technologies Ltd.




u,b'n

wise bed manager Wise Technologles

- nradre s vw T

BED MANAGER DASHBOARD Change Password | Logged in as bedmanager | Log out

Main menu: Units (Total humber. 59) Total Beds Free Beds In Use (%) Reserved Beds Pending Jobs

Job List 26, KLIN.ODD.ZA HIPERTENZIJO 40 36 5.00 1 0 Jump to unit

Edit Patients 27, KLIN.ODD.ZA ZILNE BOLEZNI 57 56 1.75 0 0 Jump to unit

Bed Reservation 28, KLIN.ODD .ZA INTENZIVNO INTERMNO MEDICING 14 13 714 0 0 Jump to unit

Ao 29, KLIN.ODD.ZA KARDIOLOGIJO - A M Kyl 0.00 0 1 Jump to unit

ooy 29, KLIN.ODD.ZA KARDIOLOGIJO - B 36 35 0.00 1 0 Jump to unit
29, KLIN.ODD.ZA KARDIOLOGIJO - C 25 25 0.00 0 0 Jump to unit
29, KLIN.ODD.ZA KARDIOLOGIJO - D 0 0 0.00 0 0 Jump to unit
30, CENTER ZA PLJ.BOL.IN ALERGIJO 16 16 0.00 0 0 Jump to unit
31, KLIN.ODD.ZA GASTROENTEROLOGIJO 88 88 0.00 0 0 Jump to unit
32, KL.ODD.ZA ENDOKRINOLOGIJO 59 59 0.00 0 0 Jump to unit
33, KLIN.ODD.ZA NEFROLOGIO 35 35 0.00 0 0 Jump to unit
34, KLIN.ODD.ZA REVMATOLOGIJO 34 34 0.00 0 0 Jump to unit
35, KLIN.ODD.ZA HEMATOLOGIJO 35 35 0.00 0 0 Jump to unit
93, CENTER ZAVOJNE VETERANE 18 18 0.00 0 0 Jump to unit
94, CENTER ZA ZASTRUPITVE 3] B 0.00 ] 0 Jump to unit
96, INTERNISTICNA PRYA POMOC B B 0.00 0 0 Jump to unit
47, KL.ODD.ZA KIRURSKE INFEKCIJE 20 20 0.00 0 0 Jump to unit
48, KL.ODD.ZA KRG SRCA IN OZILJA 69 69 0.00 0 0 Jump to unit
49 KL.ODD.ZA TORAKALNO KRG 29 29 0.00 0 0 Jump to unit
50, KL.ODD.ZA PLASTICNO, REKONST. 34 34 0.00 0 0 Jump to unit
51, KL.ODD.ZAOTR.IKRG IN IT 144 144 0.00 0 0 Jump to unit
52, KL.ODD.ZA MAKS.IN ORALNO KRG 32 32 0.00 0 0 Jump to unit
53, KL.ODD.ZA TRAVMATOLOGIJO - A 72 72 0.00 0 0 Jump to unit
53, KL.ODD.ZA TRAVMATOLOGIJO - B 34 34 0.00 0 0 Jump to unit
53, KL.ODD.ZA TRAVMATOLOGIIO - C 44 44 0.00 0 0 Jump to unit
53, KL.ODD.ZA TRAVMATOLOGIJO - D 30 30 0.00 0 0 Jump to unit
53, KL.ODD.ZA TRAVMATOLOGIJO - E 25 25 0.00 0 0 Jump to unit
53, KL.ODD.ZA TRAVMATOLOGIJO - F 39 38 0.00 0 0 Jump to unit
54, KL.ODD.ZA NEVROKIRURGIJO - A 27 27 0.00 0 0 Jump to unit




Dashboard

Jccupancy Beds by Clinic Beds by Unit Beds Users

[Bed Type] [Bed Status]

v | | View

Select unit | All
BED STATUS BY UNITS » octcupied
avallable
maintenance

’

Each tab at the top represents specific type of hospital statistics:

\



[ Occupancy displays total number of beds that are occupied in percentages over
specified time interval at the hospital, clinic, or unit level

[ Beds by Clinic is divided into:

» Bed Type

« Bed Status Is selected by default

1 Bedsby Unit is selected by default and is divided into:

* Bed Type

ed Status Is selected by default

Beds contains data for entire hospital and is divided into:

o Bed Type

Bed Status

1 Bed Equipment

Users displays user type data for entire hospital




Occupancy

QJccupancy geds by Clinic Beds by Unit geds Jsers

selec 2-9.1.3.1.1 Occupancy at specific clinic

Selet Occupancy geds by Clinic geds by Unit geds Users

Select dinic | KLIN.ODD.ZA KARDIOLOGIIO Bl oo [Cic i B
Select date from ‘é86327009 7:‘- to 26707420097 ‘- e

CLINIC KLIN.ODD.ZA KARDIOLOGIIO

Total availability
" 30% - ® Relative occupancy

5 s L
\\\ ——
By de You can view relative bed occupancy for a specific clinic by selecting it from 'Select clinic' drop-
the p down list. Make sure 'Clinic All' value is selected from 'Select unit' drop-down list in order to

obtain data for entire clinic.

/er




2.5.1.3.1.2 Occupancy at specific unit

Occupancy geds by Chn geds by Unit Beds Sers

Select dinic | KLIN.ODD ZA KARDIOLOGUO V| selectunit |[29-B ¥
Select date fom |28.03.2009 [™ 126.04.2009 - o
UNIT 29- B

Total availability
= Relative occupancy

You can view relative bed occupancy for a specific unit by selecting it from 'Select unit' drop-down
list. Clinic that this unit belongs to must be pre-selected from 'Select clinic' drop-down list in
order to be able to see that unit.




2.5.1.3.1.5 Occupany at specific time interval

'::”t‘:\J[‘JHFT-'.] Beds by Clinic Beds b nit Beds
Szlect dinic | KLIN.ODD.ZA KARDIOLOGLIO
Select dte rom (03.04.2000 | ; (23042000 |™®

UNIT 29-B

Total availability
» Relative occupancy

lsars

¥ Selectunit |29-B

v

View

Date interval can not exceed 30 days, and must be specified in the past.



2.5.1.3.2 Bed status by clinic

Dccupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type] [Bed Status]
Select clinic  ‘~1| V: View
BED STATUS BY CLINICS » occupied
available
maintenance

Bed Status by Clinic displays number of occupied and available beds for each clinic as a bar chart.




25.1.3.2.1 Select clinic

2 ; <A ~ e ’ n - Are
Decupanc Beds by Clinic geds by unit geds Users

[Bed Type] [Bed Status]

Select dinic | 91 E
Al

26 BED STATUS BY CLINICS = occupied

27 available
28 maintenance

29
30
31
32
i 33

: 34
35
93
94

1196 L._-—.-—q—__r_ ‘ ——-,---—l*-.-

47
48
49

50
52

You can select specific clinic from 'Select clinic' drop-down list to get detailed bed status
information for that clinic.




Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type] [Bed Status]

Select dinic | 91 ¥ | | View

CLINIC 51

Bed Status
available « occupied
82% = available

occupied
18%

Data shows that 82% of beds are available, and 18% of beds are occupied in clinic 51.



s Ly e wey wanaee

Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Typel [Bed Status]

Select dinic ;A" V‘ View |

NN

EH

DH

IPP

IN

I
Zasilka

Linil
.II I I-l:l-__-.-lllll

Bed Type by Clinic displays total number for each bed type in each clinic as a bar chart.

BED TYPE BY CLINICS




Occupancy Beds by Clinic Beds by Unit Beds Users

[Bed Type] [Bed Status]

Select dlinic 5_1% View
All

47
48
49 Lo
50

52

26 BED TYPE BY CLINICS = NN
100 |27 FH
28 @ II)P*;
29 = IN
30 s IT
- 31 = Zasilka
8 |32
a 07|33
g 34
s |35
o3 l I l
94 - -
9 l- — --—.--r-—-.-..- |

You can select specific clinic from 'Select clinic' drop-down list to get detailed bed type
information for that clinic.




Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type]l [Bed Status]

Select dinic | 91 ¥ | | View

CLINIC 51
Bed Type
» NN
IN m EH
48% » DH
= IN
m IT

Data shows that 48% of beds are IN, 22% are IT, 20% are NN, 6% are EH, and 4% are DH bed type in
clinic 51. Activate W




2.5.1.34 Bed status by unit

Select unit All

Beds by Clinic Beds by Unit

BED STATUS BY UNITS

= occupied
available
maintenance

w!l——!——---!——+ —-—-l!--!——-—wlllil

Bed Status by Units displays number of occupied and available beds for each unit as a bar chart.



2.5.1.3.4.2 Bed status at specific unit

Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type] [Bed Status]

Select unit | 29-B % | | View

UNIT 29-8B
available
699 Bed Statu?
» occupied
= available

occupied
31%

Data shows that 69% of beds are available, and 31% of beds are occupied in unit 29-B.




2.5.1.3.5 Bed type by unit

Qccupancy Beds by Clinic Beds by Unit Beds Users

[Bed Typel [Bed Status]
selectunit |All ¥ | View

BED TYPE BY UNITS = NN

200 ~ EH

‘ DH

= IPP

= IN

s IT

= u Zasilka
T

“II..I.. .l‘l.--.l..llllll.l.lllll
g ! o o« o - y w i M =» Y. s Q A Ny - o ¢ ¢ 4 o O W o
e “ - Y * f ¥ > » y - » N ¢ < . - - [
> - D . ) ™ y ) = > y X <
’

Bed Type by Units displays total number for each bed type in each unit as a bar chart.



Occupancy Beds by Clinic Beds by Unit Beds Users

{Bed Type] [Bed Status]

Select unit | 29-B v | [ view

Al |

26 BED TYPE BY UNITS . NN
27 oy
28 DH

= PP
29 -A = IN

29 -8 | . I

29-C Zasilka
30
by
& 32
33

-~ "
: | o | ||II| 0 IIIII
93 ll.l .I-‘.-q- Il. i l, 1

94
96
47
48 <l
49

~n

You can select specific clinic from 'Select unit' drop-down list to get detailed bed type information
for that unit.




Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type]l [Bed Status]

Select unit | 29-B ¥ || View

UNIT 29-8B

Zasilka Bed Type

« NN
w Zasilka

72%

AC

Data shows that 72% of beds are NN, 28% are Zasilka bed type in clinic 51.




Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type] [Bed Status] [Bed Equipment]

HOSPITAL ALL
Bed Type

= DH
Zasilka = EH
6% i

» IPP

w IT

m NN
DH » Zasilka
Bidy,
1%

12% IPP 23%
0%

Foreach bed type there is a percentage of beds with that bed type at the level of entire hospital.




Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type] [Bed Status] [Bed Equipment]

HOSPITAL ALL

occupied Bed Status

25% « available
» occupied

available
75%

For each bed status there is a percentage of beds with that bed status at the level of entire
hospital.




25138 Bed equipment at hospital

Occupancy Beds by Clinic Beds by Unit Beds Users
[Bed Type] [Bed Status] [Bed Equipment]

HOSPITAL ALL

Bed Equipment
» Undefined

Undefined
100%

For each bed equipment there is a percentage of beds using that equipment at the level of ent
hospital. Go tc




Design of Hospital Beds Center Management Information System based on HIS

Lu Ren', Xiaofei Zhang', Jingxia Wang', Mei Sun’, Siyuan Tang"™", Ni Gong™""

lXiang}fa Nursing School. Central South University, Changsha, China
“The Third Xiangya Hospital. Central South University, Changsha. China

a. renlu818@126.com, b. 1805278220(@qq.com
*corresponding author

Kevwords: Hospital Management. HIS. Bed Management

Abstract: Hospital information system(HIS) has been considered as one of the most
important branch of the Medical Informatics by international acadenmua commumity, with
the essence of integrating all the hospital departments into a large information network to
make the make the whole hospital system run better. Aimung at"difficult to be
hospitalized" 1ssues m our country, our research has designed and realized a set of
safe.stable and easy-to-handle beds resource management information system according

to this article HIS functional specifications. The Bed Management Information System

was developed bv the hospital information department. using PowerBuilder. the MVC

resource management of hospita patients.and achieve interdisciplinary
treatment for different department according to the system information.which reduce the

average hospitalized stav of patients effectively.




3.1. The overall requirement analysis

It 1s important to establish a normative, safe and stable, simple bed resource management system
based on the demand of patients.users and leaderships in hospital. The overall requirement analysis

was showed in figure 1.

Surpport Bed rezource
relative information
statistics ~management

statements T

L

i'rereglstrnﬂnn

Coordinate Build information platform and bed
bed resourc Integrate thebed resource Arrangement of
acrosseach and patients information / hospitalized

ward \, ' patients
- |IMG_256 e
Make the Each ward
checklist before reportthe
operation for spare bed
pre-hospitalized resource
patients information

Figure 1: Beds Center Management Information System overall requirement analysis.

\\



3.2. The functional requirement analysis

The functional requirement analysis including the following 5 aspects:

1) Bed appointment management;

2) Bed report management:
3) The overall bed list in depatment;
4) Appointment and transfer between different depatment;

5) System settings.

3.3. The non-functional requirement analysis

The non-functional requirement analysis can divided into 4 aspects:
1) Accuracy and timeliness in system processing

2) Safety of system

3) Scalability of system




The functional requirement analysis

The functional requirement analysis including the following 5 aspects:
» 1) Bed appointment management;

2) Bed report management;

» 3) The overall bed list in department;
» 4) Appointment and transfer between different department;

» 5) System settings.




The non-functional requirement analysis

The non-functional requirement analysis can divided into 4 aspects:
» 1) Accuracy and timeliness in system processing

2) Safety of system

» 3) Scalability of system

= 4) Maintainability of system




System Module Implementation
5.1. Bed reservation management module implementation

1) Reserved record;
2) Scheduled record,;
3) Canceled Records;

4) Hospitalized Records.

5.2. Bed report management

5.3. List of bed in ward

1) The whole bed information of hospital;
2) The emergency bed list.

5.4. Appointment transfer branch management



Information Systems for Supporting Operational
Management of Hospital Beds in the NHS

N.C. Proudiove and R. Boaden

Abstract

This paper provides an analysis of information systems (IS) currently used m UK
hospitals to support the effective management and utilisation of beds. It focuses
particularly on IS working at the level of individual patients (particularly in real-time).
rather than aggregate planning tools. It locates these systems within the broader context
of the National Programme for IT (NPfIT) and concludes that such systems will
continue to have an important place in improving bed utilisation while the NP1IT 1s
being rolled out. and i some cases could contribute useful implementation experience
and algorithms.




In summary, problems identified in the use of information for BM are:

paper-based information collection and processing

time and effort required to obtain information

timeliness of information

coordination of resources required by competing admission streams
active management of patient care and discharge.



EH"“E['.'Ed Acute [[“Medically Patient
perations Phase Fit™ Leaves
Elective "'ﬁ: :-" <= <_ >
Patients T
- ADMISSION PLACEMENT STAY DISCHARGE
TCl iist & to acute beds [ [ " from acute beds
arrivals H H i ,
| ! rolley | : . I
i : Wait I | bed {and p:lIIIIEIlt?} status
i | Emergency : bed !
i | Patients i i i vacaled
.| patient with DTA in A&E, |
v H 1 A&E P1'555u[e j 3 ;

BED MANAGEMENT
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Description

Aim

Data collation

Data ransmission

Provide electronic updating and archiving (for analysis).
Existing paper-based proformas are still used on BM
ward walks and the data transferred to database. The
database 15 updated around four or five omes a day,
with minor updates following phone calls.

Reduce the time and effort required to collect bed status
information.

At set times the wards are required to enter the same
sort of mformation as previously collected by BM ward
walks.

The database 15 updated around four or five omes a day,
with minor updates following phone calls.



Real-otme data
[ANSIINSS O

Resource planning

Patnent care and/or

Improve the timehiness and accuracy of bed status
information, and enable the rapid location of patients.

cal-time states maimntained through ward entry of
Real-time bed state tained through ward |
patient movement at or soon after it occurs.

Coordinate and book the key constrained resources
across the hosmtal (enterprise).

Plan and monitor the management of care and/or the
progress towards discharge.

Maintain focus of care/discharge package providers
whilst dealing with many patients.
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Thank for your attention

| hope enjoyed from our journey

The End




