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ABSTRACT

In this paper a decision-making tcol for managers of hospitals and health
care facilities, the management sciences technique §f computer simuiation modeling,
is introduced, Its benefits as a planning and evaluative #60! for hospital managers
is illustrated by explaining a successful modeling application, a computer simulation
model of physical therapy, developed at the Rehabilitation Institute of Chicago. With
the physical therapy simulation as an example, the advantages of computer simulation 7
model ing for containing costs and improving resource utilization and quality care are
iliustrated.
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The technique ot compufér simuiation mod-
eling has often been called a decisfon~making
tool for managers., I+ Is an especially appro-
priate tool for managers of healTh care facl!i=-
ties, who every day must make dacisions on
present operating condl+ions and on plans for
the future, while faced with constralnts on
funds, staff, and facilities. Coupled with
these constraints are the ever-present condit-
lons of uncertainty, characteristic of health
care services delivery, which can cauée any
planning effort to devolve Into a guessing game.

In an effort to demonstrate that computer
simulation modeling can help health care decis-
fon-making proceed on informed, cbjective
grounds, the Rehabliitation Institute of
Chicago (RIC) and the U. S. Department of Health,
Education, and Weifare - Soclal and Rehabllita-
tion Service Medical Rehabilitation Research
and Training Center Number Twenty (RT~20)
undertook a twelve-month pilot project to apply
the techniques of management sclences to the
deliverv of rehabilltation health care services.
At the onset of the study, RI§ was finallizing
plans for a new eignteen-story facliity, now
under constructlon, and was particularly con-
cerned with the problems of marshalling and
allocating sufficient resources to serve a
proJected patient load more than double Its
present occupancy.

An integral part of the study was the

deve lopmont of a computer simulation mode! of
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RIC's Physical Therapy Departmen? -~ 3 success-
ful application of computer simulation mode | ing
to be described In this paper. Benefits achlev-
ed to date from use of ‘the modsl have yiclded
significant doiiar savings and productivity
Increases, all without Jeopardizlng-?he quality
of care delivered.
THE COMPUTER SIMULATION MODEL OF PHYS{CAL
THERAPY

The physical theraspy department of a re-
habl}itation health care facllity, Ilke the one
modeled here, Is fyp!éally second only to the
nursing service in the size of its staff and
budget. It is also typically the departmental

ieader in producing annual revenue from patlient

treatment,. since an overwhelming majority of the

- total patient population served by a rehabl!lita-

tion faciliity will have regular physical therapy
services prescribed.

The treatment dellvered in a pnhyslical
‘therapy service consists of the application of
physical agents, such as heat and light, to re-
store gross physical function of disabled
patients; continued exorcise and pregressive
executlion of simpla tasks involving gross body
rovemenis and motor (swrdination are chazracter-
istic of the actlivities performed by a patient
during treatment.

Although a yreat deal of capltal equipment
is utilized, physical therapy, like other areas
of health care, Is a labor-intensive service,

drawing upon the skills of staff members who




have been {lcensed at a2 number of levels of pio~

fessional accreditation. I+ Is preclsely this
labor-intensive characteristic of physical
therapy which makes the technique of computer
simulation modeling useful. In physical ther-
apy, Improvements are generally made by alfering
staffing paffefns, not by merely rearranging
work areas, altering work flows, or using more
equipment., Changing staffing patterns or re-
allocating work ioads would be an expensive,
time-consuming, and potentially risky course +o
take In a reai-world physical therapy system,
i the expected outcomes of the changes wsrs
uncertain., With a computer simuiation modsl,
however, these changes can be tasted befors
implementation, without disrupting the normal
delivery of services.

Because of the importance of staffing
patterns In a physical therapy service, ihe
core of the simulation mode! of physical ther-
apy described here 1s the allocation of manpower
and facillitles resources to serve any defined
patient population. In the past, the cowputer
simulation mode! of physical fhefapv has helped
health care managers to make decisions on the
following alternatives for staffing their
physical therapy departments: 1) lIncreasing or
decreasing staff; 2) increas!ng fhe number of
outpatients who can be served; 3) changing the
al location of Job tasks to staff members of

differsnt skiil levals; and 4) increasing

services to patients of selectad disablility
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groups. Other alternatives tasted for total

systems operations have bean: 5} changing the
geographical locatlon of physical therapy areas
within a hosplital; and 6) determining an equit-
able charging schgme for physical therapy
services. |

HOW THE MODEL WORKS

The physical therapy simulation imodel is a
stochastic and dynamic discrete-event simulation,
I+ accomodates the occurence cf events, such as
patient tardinesses and patlient and therapist
abserces, on a random basis according to prob-
ability distributions rather than on a predeter-
mined fixed +ime basis, and It accounfé for the
vaéfablli?y In time expanded for treatments In
the physical therapy system.

The physical therapy simulation was wfi++en
Inn FORTRAN 1V, usfng the FORTRAN-based simulation
subroutine package SPURT/70 {Simulation Package
for University Research and Teaching) developed
at Northwestern University fcr the CDC 6400
computer system. Because of the mode!'s baslic
three-conponent structure -- to be descr!bed
bajow -- and ‘the overiay and random mnass storage
capabiiities of the CCC system, the total simula-
+ion executes in less than 43000g core locations
and less +han five minutes of computer T§m§.

The totai model is composed of three
separable components: 1) a patient generating
program (PAfMIX); 2) the computsr simulation
program {PTSIM); and 3) a set of data analysis

and report generating programs (RPKGS). The




patient generating program, PATMIX, is used to

create a ﬁumber.of potential patient populations
to be served by the physical therapy department.
The program can vary the number of patients,
thelr disabilities, agss, sexes, and the speci-
flc physical therapv tasks presciribed for Them.
PTSIM, the slmulaf!on program, rap!;cafes the
operations of the physical therapy system for a
day, a week, or a month of time. |+ Is through
the PTSIM component that the resources of the
department, such as staff and eguipment, and the
operafing,céndl?lbns of the departmwent are alt-
ared to test alternatives. The set of data
analysis and report generating programs, RPKGS,
generates reporis which sunwmarize the perfor-
mance of.The departmont under various patient
loads and operating condlitions.

The three baslic components of the model are
separable, so ‘the mode! may be used with elther
current real data from an existing physlcal
therapy system, or with data from a simuiated
hypothetical operation, 55 indicated by The
arrcws in Figure 1. Hypothetical patlent
popufations may be created through PATMIX énd
run through the PTSIM simulation and the RPKGS
data analysis programs. Or current real data
from a real-worid physical therapy system may
be used to create a patient list for PTSIM, or
for direct Input to the RPKGS component only.
Thus, an indepth analysis of current or planned

therapy systems may be made by using all thiee

components, and continued evaluation of physical
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therapy opsrations may be made economical!y by
using the data analysls component only.

Mode! antitles. The status of the physical

therapy system In the mode! is determined
through the values of Its eniittes, both per-
manent and ‘Temporary.

The peirmanent entitles in the model are

physicians, therapists, aidss, equipment, anq
other facllities. Entitiss are éccounfed for
on an Individual bas!é, except for the aldes,
who are *reated as a manpower pool. Physiclan
activities accounted for include only therapist
assignments and activities such as medicali
wounsel, Uftitization of equinment is calcutated
on an hourly, daily, and weekly basis.

The temporary entitlies of the model are the

patients and the tasks fo be performed with them
In physica! therapy.

Mode!| attributes. The physical therapy

simulation model uses a number of demographic
attributes to describe the entitiss cf the

model. The permanent attributes for tharapists

are therapist numbsr, thereplst nane, sex,
patients auvslgned to each therap’st, physiclars
to whom they are assigned, scheduled times for
all treatmsnt and non-treatment tasks, hourly
wages, capability for performing a number of
treatment tasks, cepabiiity for treating
patients with a given medical dlagnosis and
physical disability, maximum number of treatment
hours for which they can be scheduled per dav,

and the maximum number of simultaneous patients




and treatment tasks which each therupist can

handle.

The nermanent atiributes for physicians

are physician name, physician number, sex,
therapists assigned to each physician, and
diagnosis classes of patlents whom each

Permanent attributes for

physician may treat.
equipment Include cost data, set-up Tims, usage
capabiiity, and space requlrements.

The permanent attributes of puatients are

patient number, the therapist and physician to
whom the patient is assigned, diagnosis and
disability categorv, sex, age, therapist pref-
erence list, arrival t+ime scheduied for therapy,
admission dJdata, list of tasks to be performed

In physical therapy, iist of prescribed duration
times for each task to be performed, all other
clinical activities scheduled for the patient
tor the wesk, aind an Indicator of whether the
patient is an Inpatient or an outpatient.

Model processes. The relatlonships be-

tween the entities, sets of entities, and
attributes of the entities is determined by
the processes involved in the funcf!oplng of
the system. From Flgure 2, the basic flow of
patients through a physical therapy system can
be seen. Starting with the beginning of 2
simulated working day in physical therapy, the
simulation runs through all evants which have
veen scheduled for the day., !t should be

noted that the mode! considers ali patients 1o

have been scheduled for clinical therapy on a
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weekly basis, i.e., patlents enter physlical
therapy and other therapies on an appointment
basis only, Randomness is Introduced i{nto the
mode!, however, by the occurrence of unforeseen
events, such as the absence of patients or
scheduled therapists, the patients' arrlving
late for therspies, and so forth,

The recurrent events in the modei, then,
are the arrivals of patlienfts for scheduled
therapy visits, their performance of therapsutic
tasks while in physical therapy, and their com-
pletion of tasks and departure from the physical
therapy system. For therapists, a number of
non-trsatment tasks, such as inservice tralning
sessions, conferenc3§ vitk physiclans, and home
visits, are recurrent events as wel| as are the
scheduled physical therapy sess!ons with
patients. These, and other processes and events
performed in the simulation are described in
more detail bslow.

Patient Generation Process. A patient

generating program, PATMIX, is used to create a
number of altsrnative patient popuiations to be
served by the physical therapy department. The
user supp!ies a matrix of physical therapy Task
prescriptions for patients of various disabili-
ties, and specifles the size and disablility mix
of the patient population to be created. PATMIX
then generates a file of patients and thelr demo-
graphic attributes, with a full week's schedule

of rehabi!itative therapies for each patient.

The user is able to speclify up to 75 different




+ypes of physica! therapy teasks to he performed
.by the patients and up to 50 different disabill-
ty aroups to be represented In ‘the population,
aiit as input commands for PATMIX, and any
number of files of patlsent population Informa=~
tion may be generated with one run of the pro-
gram,

Therapist Assignment Process. Upon the

patient!s entrance Into the rehabilitation
facility, a permanent physical *herapist Is
assigned to care for the patient. The selection
of fhe therapist is governed by the feam con-
cept adhered to at the facility and is strongly
dependent upon theraplst availability and
capability. The model treats this process as
- iready having been completed, and considers
the therapist assignment to be 2 permanent
attribute of each patient. Throughout the sim~
utation, continuity of care is taken Into con-
slderation, with all attempts made to maintain
& fixed therapist assignment for each patient.
The following processes are performed
within the comouver simulation program, PTSiM:

Therapy Reassignment Process. The therapy

reassignment process Is the crux of testing
atternative staffling patterns for physical
t+herapy. in the modsi, since patients are
schedﬁled for therapy a week in advance and
since patient-theraplist assignments are con-
sidered permanent, if a therapistfs absence Is
known at the beginning of the day, therapists

can be assigned to treat extra patients. At
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the beginning of the day theraplst absences are
raviewed and a list is made of those patients
who have to be *treated temporar!iy by another
therapist during the permanent therapisi's
absence. Theraplst assignment is based on
avaliability, compatibility, and capabiliity.
Multiple searches are made in the modal t¢ find.
a therapist who is free to take over for all the
scheduled visits for the patient, under the rule
that only one therapist wili take ovar tempora-
rity for any given patient. {f no therapist is
avaiiable during the patient's scheduied

therapy times, searches are made through the
rest of his schedule, and if possible his
physical therapy treatment times are rescheduled
to f1t Into a time when a temporary therapist
will be able to vork with him, Limits on the
number of treatment hcurs for which a therapist
can be scheduled, the maximum numbeir of patients
and tasks which can be handled simultaneousiy,
and the maximum size of each therapist!s dally
case load are respsctsd so that no therapist Is
overloaded by reassignments,

Patient Arrlval Process. Patlenis may

arrive In physical therapy elfher through thelr
own accord or transported by a nurse or an alde.
Since the patients are disabled, many suffering
from locomotor disability, location of a pre-
vious appointment within the hospital andlfhe
distance the patient has to travel ars crucial
factors in determining whether or not the

patient wiil arrive in ‘therapy on tlme. A




number of probabllity disfrlﬁuﬂons in the modsel
random!'y generate patients "late", "early", or
"on time" for thelr appointments; other routines
calcuiate the expected travel times, based on
the pracee&lng appb%nmn‘r In the patient's
schedu'e, and generate the time the patlent will
arrive In therapy.

Patient Search Process. In many physi- s

fherapy departmen.s, especially those which
ssrve a large outpatient population, cancella-
tlon of therapy vislis Is frequent. In the
mode!, therefore, a patient file is maintalned
for use in searching for patients who can have
their therapy hours moved up to fill In times
when other patients cancei. Patlent reschedui-
ing is dependent upon the patient's permanent
therapist being available during the proposed
reschaduied time, Reassignment of a temporary

therdpist is not Invoived in this process.

End-of-task and Dischargs Process. The

duration of time a patient spends In physical
therapy s dependent upon his physical stamina,
his desire to stay to practice techniques
learned, and hls remaining therapy scheduie for
the day. Again,. using-probabiiity distribut-
lons, all of these contingencles are accomodated
In the model, generating dlscharge times which
| ‘vary from the scheduled timss of departure. If
the patient Is due in another clinical therapy
department when his scheduled time Is up, the

| ‘patient is discharged from physical therapy,

even 1+ not all the tasks for him were rendered.

The patients are allowed to stay beyond their
schaduted visit times tf they do not héve
aaother appointment foillowing physical therapy,
1¥ they are capable of performing with limited

supervision, or If the regular physical

Afherapls*‘r or appropriate supporfive personnel

are avallable to continue therapy.

Wien the patient leaves the department,
ctatistical data is gathered on the equipment
used, the amount of time spent by the therapist
in treating the patient, the total time spent by
the pé?len‘l‘ in therapy, the time .spénf by the
patient and therapist In exscution of each pre-
scribad physical therapy task, etc. This infor-
mation, along with all the permanent attributes
of the patients and Theraplsfs,. is written onto
{+wo event notice files, one for therapists and
one for patients. An iIndividual record for
each patlieni visit (and for each therapist
non-treatment aCﬂva) ts written on the filses,
so that detal! on the operations of the physical
therapy department Is retalned. ‘

MODEL GUTPUTS

The data analysis and report generating
packages, RPKGS, work on the two event notice
flius, generating up to |7 graphical and
tabular reports which have been designed for use
by managers of physical therapy services and
administrators of rehabilifation health care
faci!ities, The reports depicting time
variables show Intervals running on five

minutes, fif:raen minutes, half-hourly, hourly,




dally, or weekiy Time scales. The reports are

available on a user-selection basis, and. may

be requested in various cembinations for
various time periods within a single run.

The reporfs focus on three common problem
areas In the management of physical therapy
services:

I} What is the overall aijocation and
utltization of the physical therapy system's
resources?

2) Whafvare the distribitions of patient
loads and‘of,cliﬁical and nori-clinicai activi-
ties among physiclans and physicael therapy
staff members? |

3) What are the requirements of differsnt

dlsability groups for physlical therapy care?

And what capabl!litles must physical therapy

perscninel have for freating patisnt populatlions

which consist of varlous disabi! ity group mixes?
Figures 3, 4, and 5 concentrate on

individual therapist activitles. Flgure 3 is a

graphical display of dally therapist activities,
showiné the patient number of the patient
treated if the therapist Is engaged in patient
treatment, and the name of the non-*rsatment
task if the therapist is engaged iIn other
business. A tabular summary of the simultane-
ous therapy activities performed by theraplists
is shown In Figure 4 which shows, also on 2
dally besis, the number of patients treatad
simultaneous!ly and the duration of such freat-

ments. Figure 5 is a weekly summary of the
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total treatment hours in which each therapist
was engaged each day,

Figures 6, 7, and 8 Illustrate medical

staft asslignments. thdre 6 is a matrix of the

number of Inpatients assigned to a physician~
fherapis? team, and fs designed for use In
studylng the feamiconcepf praéficéd at the
facility. Figure 7 and 8 showv+he aistribution
of patients by disabillty group assigned to
tharapists and physlcians; respeq??veiy. From
+these outputs, it Is easy to see the range of

capability for treating di fferent disability

groups which must be expected of active thera-

pists and physiatrists at a rehablll?a?fon,

facility; analysis may also be made of the
assignement po!lc!és underiying the
dls+ribu+ton.

Figures 9 through 11l are oriented toward

individual patient analysis. Figure 9 is a .

summary of the number of treatment tasks
performed by individual patients during a week,
classified by type of treatment task. Figure 10
totals the number of treatments scheduled,
recelved, and cancelled by each Indiviaual pat-
lent during a week. Figurse Il is a detalled
summary of the distribution of arrival and
departu e times, both scheduled and actual, for

patients each day.

Overall utillzation of physical therapy

factilties by patients is best illustrated by .
two companion outputs, Figures 12 and |3, which

show, by time of day, the number of Inpatients




and the number of outpatients present in the
bhysica| therapy facilitles. A wore saecfffc
breakdown of the number of patlents EeceIQ!ng
indtvidual treatment tasks, Figure (4, Is also
~avaliable. In a similar fdrmaf, another report
not liiustrated here shows tha load upon each
type of tharapeutic equipment used In the
department. For purposes of predicting utili-
zation and staff with different patlent disabli-
!ify mixes, Figure |5 is generated, showing, on
a weekly basis, the number of units of sach
therapeutic task rendered to pafien}s In ecch
disabliity group served.' Variability shown.

in this repcrt Indicates that patient mix can,
in some cases, make a significant difference

i manpower and faclliities utilization.. Two
similar reports, again not Illustrated here,
tabulate the breakdown of utilization according
to more precise categories of "exerclse" and
“functional activities" tasks.

Figure 16, the summary of the tharapist
ailocarlon for the total patient poputation, is
perhaps the most useful !llustration of the
staff utiiization patterns that are peinted
out by use of the simulation model. This
report tabulates the numbar of hours of treat-
ment time, the number oy total treatments
rendered, the number and types of patients seen

+hroughout the day, and, most importantly, the

number of patients seen simuitaneousiy and the

number of different treatment tasks supervised

simultaneously. As can be seen from the *

exampie of this output shown In Figure 16, at
times the real-worid allocation of workloads in
a physical therapy departmant Is far from
equl#able.

RESULTS AND CONCLiSIONS

Although daveloped during s pilot research
and demcnstration project, the use of the
physical therapy simulation mode! has had some
very pragmaffé cost-saving resuits for the
rehabl!itation facliity modeied. Coﬁcre?ely,
recommendations of the simuiation sfudy have
fed to the followfng improvements In the
dolivery of physical therapy services:

) I+ was found that 70% of the treat-
ment delivered in the department céﬁld’ﬁe
rendered from decentrallzed areas closer to the
patient's rooms, Putting an exerclse area on
each patient ward and elImlnéf!ng one fioor of
pianned central physicé! fhsrépy space, as
recommended, will save a total ofISS?S,OOO in
congtruction costs for a new !8-s+ory,‘
$26 milllon rehabiiitation faciilty being
puli+t,

2) An estimated additional $10,000 increase
In revenue annually will be obtained by decreas-
ing patient travel time to the .decentrallzed
physical therapy areas and thereby reducing
patient fard!nesses_and sbsences.

3) The physlcal therapy staff could be
raeduced by one-thlrd, at an annual savings of

$50,000. To date, with staff positions frozen,

normal staff attrition has reduced the physical




therapy staff expenses by $20,000.

4) Even with decreased sfaff, the
productivity of the physical therapy depaitment
has increased due to better scheduling of
patient treatments and improved assignment of
tasks to staff mempers of various skil! laveis.
To date, productivity has Increased by 30%, and
the capacity to ‘freat a burgeoning outpatient
load has been increased by 25%.

More important for future research and
nrogress in haé%fh care operations, however,

are some results which cannot be so easily

quantified. The first is the bensfit shown by

improved scheduling and rescheduling of paf!én#
treatments in physical therapy. in such a
service, fhe-pérformance of the total system
may hinge upon the implicit rules used in
assigning treatment timas to Incoming patients.
Through use of ths model, i+ has been
demonstrated to physical therapy personne! that
a relatively smé!l number of patiaent and
theiapist attributes may be used to match
capablility, availability, and Eompafibi!ify
during a rescheduling effort.. Hopefully, pro-
fessionals in the field will work to define

. other of the "human factors" operative In
schedul ing, and advanced technologlical capa-
bititles may be utiilzed 'n the future to per-
fé:ﬁ much of the scheduling effort, to the
beneflt of overaii deparimental performance.

A second result is The awareness that the

modeiing approach Is ons step In proving that a

large number of hospitals, although they savor

their professed "uniqueness", are In fact very

much altke. For instance, the variability of
atiributes, traatment tasks, staff and patient
proulzticn-sizes, etc., In the physical therapy
mode! deveioped here have baen used to show
that, regardiess of ths spec!fics of the
operating environment, the basic flow of activ-
I+les through one physical therapy depariment
rasembles that of virtually any other physical
therapy departmert. 11 Is hoped.fﬁaf this
characteristic of the modeiing technique wili
be used In the future to produce results that
may have "industry-wide" fmpac? on our natien's.

health care system.
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PHYSICAL THERAPY DEPARTMENT

DAILY THERAPIST ANALYSIS

THERAPIST MAME--- THERAPIST NO. DATE--~ /7
PAT NO. ~=~ TiME OF DAY ===
8:00 9:00 10:C0 11:00 2:00 3:00 4:00

CLERICAL XXXXXXX

HEM{ GROUP XXKXXXX

HOME VISITY XXX XXHXAXK
|
WOAXX

.14
g 3Notd

{
|
i
|
|
|
|
|
STAFF |
!
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i
| FAIHXKHXXKKAKAAKK
! |
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e vars wmes wwn A Ave e

D A PSR —

S e wa e wRe e @B A e e hamp S ms M tems Ave
e e e - ———— — " WD S OB AE e TN Cwa G Wb

H i | ™
8:00 9:00 10:00 11:00 N 2:00 3:00 4:00

NOTE: Figurs is only partial output of computer print-out.
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PHYSICAL THERAPY DEPARTMENT
THERAPIST TREATMENT SUMMARY

THERAP ST NAME THERAP!ST NO.

O PATIENTS TREATED DURING 1.50 HOURS
| PATIENTS TREATED DURING 1,00 HOURS
2 PATIENTS TREATED DURING 3.25 HOURS
3 PATIENTS TREATED DURING 1.25 HOURS
4 PATIENTS TREATED DURING |.00 HOURS

THERAP ST NAME THERAPIST NO.

0 PATIENTS TREATED DURING 1.75 HOURS
| PATIENTS TREATED DURING 4.75 HOURS
2 PATIENTS TREATED DURING !.50 HOURS

DATE -=

DATE -~

AIYNNNS LNIWLVIML 1SidVYaHL




P:IYSICAL THERAPY DEPARTMENT

THERAPIST ATTENDANCE SUMMARY . WEEK OF /7
THERAP{ST 3/18 3/19 3/20 3/21 3/22 3/23 3/24
7.00 6.75 0.00 0.00 6.25 6.25 6.25
7.00 7.50 0.00 0.00 7.50 7.00 7.25
6.25 5.75 0.00 0.00 6.50 6.50 6.00
7.00 7.25 0.00 0.00 4.50 6.50 6.00
3.25 7.00 0.00 0.00 6.25 6.75 7.25
6.50 5.00 0.00 - 0.00 €.25 7.00 6.25
4.00 4,25 0.00 0.00 3.50 3.00 4.00
6.00 6.00 0.00 0.00 4.50 6.25 5.50
7.00 7.00 0.00 0.00 6.75 6.00 6.50
6.25 6.50 0.00 0.00 6.50 6.25 7.00
3.75 5.25 0.00 0.00 5.25 2.00 5.00
6.00 6.50 0 00 6.00 5.50 5.25 6.50
7.25 3.75 0.00 0.00 6.00 5.00 5.25
4.25 3.50 0.00 0.00 3.50 4,25 3,75
FIGURE 5
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PHYS ICAL THERAPY DEPARTMENT

PHYS | C{ AN=THERAPIST ASSIGNMENT WEEK NF / /7
~== PHYSICIAN NUMBER ---
7 i 50 65 80
THERAPIST NO. TOTALS
7 1 l ! 2 i 5
9 ! 0 4 0 i 6
13 2 0 l | | 5
17 2 2 2 0 0 6
20 | i | 2 2 7
54 0 ! e 2 4 7
60 ! G 0 0 | 2
65 3 0 0 { ! 5
70 2 0 | 2 3 8
72 2 0 I | 0 4
78 0 3 0 0 0 3
a0 | 0 | 3 2 7
88 0 1 0 | 1 3
8 0 2 2 0 0 4
TOTALS 16 14 15 17 73
LEGEND: Matrix represents number of in-patients assigned
to & physician and a therapist,

FIGURE 6




PHYSICAL THERAPY DEPARTMENT _
DIAGNOSIS VS. TASKS RENDERED SUMMARY WEEK OF / /

wem TASKS ~=-

DIAGNOSES B FX G H TR LET - F RDM MT XTRA TOTALS
A/K AMPUTEE P13 ) 0 e 49
BILATERAL A/K AMP 8 19 9 0 0 0 55
BILATERAL B/K AMP 0 0 0 0 0 0 Q
OTHER CR MULT. AMP 0 9 2 2 0 0 26
TOTAL AMPUTEES g 4 2 2 0 v 139
ARTHRITIS 0 I8 it 10 0 0 56
RHEUMATOID ARTHRITIS c I 6 6 0 0 36
TOTAL ARTHRITIS 0 29 17 16 o] 0 86
BURN 0 8 0 o (4] 4 19
CEREBRAL PALSY e 7 o 0 0 | 30
C.V.A 0 3 4 0 0 5 18
EVALUATION OR EMG 0 3 4 O ] 4 13
LEFT HEMIPLEGIA 0 24 22 0 6 85
RIGHT HEMIPLEGIA cC 8 4 3 0 0 15
RIGHT HEMI/APHASIA ¢ 2! 21 0 0 3 64
TOTAL HEMIPLEGIA 0 53 47 3 0 4 164
POST FRACTURE 0 12 it 0 0 0 40
POST POLIO 0 5 0 0 0 8
PARAPLEGIA/PARESIS | 115 58 0 2 26 503
QUADRIPLEGIA/PARES!ES 0 53 i5 0 .0 0 {0€
TOTAL SPINAL CORD P12 73 O 2 26 411
POST SURGERY 0 5 5 0 0 0 4 19
OTHER INJURY c i3 9 0 0 0 0 34
OTHER PARALYSIS 0 17 3 0 3 0 43
CENTRAL NERVOUS 0 9 .8 0 0 0 0 27
CARDJO~VASCULAR t 5 5 0 0 0 0 16
MUSCULAR SKELETAL 0 3 6 O 0 0 0 22

=== GRAND TOTALS I 385 223 22 2 65147 6 58 1089

NOTE: Figure is only parvial
output of computer
print-out.
FIGURE 7
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PHYSICAL THERAPY DEPARTMENT

MEDICAL STAFF ASSIGNMENT VS, DIAGNOSIS CLASS WEEK OF

—== PHYSICIAN NUMBER =--

DIAGNOSIS 7 H 50 65
A/K AMPUTEE 0 0 § 2
BILATERAL A/K AMP 1 0 0 1
BILATERAL B/K AMP | 0 0 0
OTHTR OR MULT. AMP 0 0 0 ]
TOTA.. AMPUTEES 2 0 { 4
ARTHRITIS 1 0 0 !
RHEUMATOID ARTHRITIS 0 | 0 !
TOTAL ARTHRITIS | | o) 2
BURN o 1 G 0
CEREBRAL PALSY 0 3 0 0
C.V.A. 1 0 0 e
EVALUATION OR EMG 0 0 0 {
LEFT HEMIPLEGIA 3 0 2 3
RIGHT HEMIPLEGIA 9 0 0 0
RIGHT HEM!I/APHASIS 2 0 2 0
TOTAL HEMIPLEGIA 3 0 2 3
POST FRACTURE ! 0 0 0
POST POLIO ¢ 0 ! 0
PARAPLEGIA/PARES IS ] 3 5 4
QUADRIPLEGIA/PARESIS 2 0 4 0
TOTAL SPINAL CORD 8 3 9 4
POST SURGERY 0 0 0 0
OTHER INJURY 0 2 0 0
OTHER PARALYSIS 0 0 i 0
CENTRAL NERVOUS 0 | 0 1

-~ GRAND TOTALS 16 i 14 15

FIGURE 8

190

8

(=]

(=] OO0 Co

(o Nole R (o] Q0

- —pn

—

i \n

oON——

/

/

TOTALS

—— N W

NN

- ane (N -

iz

12

23

32

i
3
3
2

73




PHYSICAL THERAPY DEPARTMENT

/

l

WEEK OF

SUMMARY OF TASK COUNTS

E ROM MT XTRA TOTALS

tCE

F

—eer TASKS ===
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PHYS}CAL THERAPY DEPARTMENT

PATIENT ATTENDANCE SUMMARY WEEK OF / /

PATIENT VISITS VISITS VISITS
NUMBER SCHEDULED RENDERED CANCELLED

1958

4521

4639

5546 |
5859
6370
6497
6990
7233
7556
7642
7617
8001
8128
8i34
3189
8196
8200
§227
8303
8325
8336
8357
8376
8421
8440
8446
8487
8513
8519
8525

@
~

—SUWWWW\SWWNOU\

pPrOVVOW®
I PRPRC RU I FE CRRRU R |

COUVIWNOLUVIOW—
OOOOON-—OC‘O-——'OOOQNOO——OQWQQ-—

OHBUWUNOUVOW-N OO B

P

8832
8834
6837
8842
8845
8846
8847
8848

—C-=NCOCNOOOO

- 0 0NN
O H IO WM

TOTALS 620 564

W
[e)]

TOTAL PATIENTS 101

NOTE: Figure Is only partial
output of computer
print-out.

FIGURE 10

192




PH(SICAL THERAPY DEPARTMENT

PATIENT THERAPY SCHEDULE DATE --- / 7
MORN I NG AFTERNGON
: SCHEDULED ACTUAL SCHEDULED ACTUAL
PATIENT ,

NUMBER IN QT iN ouT IN ouT IN ouT
§958 10:10 {1:00 10:00 11:00 12:30 1:30 12:30 {:50
4521 2:6¢  2:00 2:00 3:090
4639 2:30  3:30 2:30 3:30
5546 9:00 10:00 amnns  weee- {:060 3:00 t:00 3:00
6370 9:30 10:30 9:30 10:30
6497 2:30. 3:30 2:36 3:30
6990 10:30 1i:30 10:30 11:30 :

7233 3:00 4:00 3:00 4:00
7556 11:00 12:00 11215 12:00

7612 i:00  2:00 1:00 2:00
7617 9:00 1::00 9:00 11:00

800 ¢ 8:3¢ 9:30 8:30 9:30

8128 9:00 11:30 $:00 11:30 12:3C 3:30 1:00 3:30
8189 9:00 {1:30 ———— wo——- 1:00 2:00 1:06  2:00
8196 ‘ 1230 2:30 1:30  2:30
8200 10:00 11:00 i0:00 t1:10 2:30  3:30 2:30 3:50
8227 ‘ , 2:30  3:30 2:30  3:30
8303 2:00 3:00 2:00 3:00
8325 9:00 10:30 9:00 10:30 1:00  2:30 i:00 3:00
8357 10:00 {1:30 10:00 12:00 1:30 3:00 . 1230 3:25
8421 {0:00 11:00 10:00 {1:00 .

8440 8:30 10:00 8:30 10:00 1:00 3:30 1:00 3:50
8446 9:00 !0:00 9:00 10:00

8487 8:30 9:30 ———m— -

- 8513 1:00 3:00 f:00 3:00
859 g 2:00 3:00 2:00 3:
8525 10:00 11:00
8528 8:2%0
8537
8 : 315

: 3::4
8797 10:00
asi2 o 2:30
8816 §:30 9:30 8:30 . 9:30
8823 8:30 10:00 8:30 10:00
8826 2:00 3:00 2:00  3:00
8832 {0:00 11:00 10:00 11:00 12:30 1:30 12:30 1:30
8834 16:00 11:00 {0:00 11:45
8837 9:30 {0:30 9:30 {0:40
8842 10:00 1i:00 10:30 11:25 .
8845 10:00 ti:00 10:00 11:00 1:00 2:00 is25 2:00
8846 8:30 10:30 8:30 10:30 3:00 §:00 2 cmem- e
8847 2:30 3:30 2:30 3:30
TOTAL PATIENTS: 89 °
‘ NOTE: Figure is only partial output
NOTE: CANCELLATION DENOTED BY: ==ww=- of computer print-out,
FIGURE 11
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NO. OF IN-PAYIENTS IN PHYSICAL THERAPY VS. TIME OF DAY "ATE === /  /
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DATE =--

NO OF OUT-PATIENTS iN PHYSICAL THERAPY VS. TIME OF DAY

NO, OF OUT-PATIENTS IN PHYSICAL THERAPY VS, TIME OF DAY
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PHYSICAL THERAPY DEPARTMENT
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T R e s

PHYSICAL THERAPY DEPARTMENT ¥

MEDICAL STAFF ASSIGNMENT VS. DIAGNOSIS CLASS WEEK OF !/
~== (HERAPIST NUMBER «~=-

DIAGNOSIS 7 9 I3 80 88 98  TOTALS
A/K AMPUTEE 2 0 0 0 0 0 3
BILATERAL A/K AMP | 0 0 0 0 0 2
BILATERAL B/K AMP 0 0 0 | o 0 |
OTHER OR MULT. AMP 0 0 0 0 o n
TOTAL AMPUTEES 3 0 0 \ 6- 0 7
ARTHRITIS 0 0 0 ! 0 e 2
RHEUMATOID ARTHRITIS 0 0 0 i 0 0 2
TOTAL ARTHRIT!S 0 0 0 2 0 0 i
BURN 0 0 0 0 0 |
CEREBRAL PALSY 0 0 0 0 ! 0 3
C.V.A. 0 | 0 0 0 0 )
EVALUATICN OR EMG 0 0 | 0 0 0 |
LEFT HEMIPLEGIA i 0 | 0 0 0 6
RIGHT HEMIPLEGIA 0 0 0 0 0 0 |
RIGHT HEMI/APHASIA 0 0 | | o 0 5
TOTAL HEMIPLEG!A | 0 | 0 0 (2
POST FRACTURE 0 0 0 0 0 0 2
POST POLIO 0 | 0- © 0 0 i
'PARAPLEGIA/PARES!S .2 0 2 | 2 23
QUADRIPLEGIA/PARES 1S 0 | 0 ! 0 i 9
TOTAL SPINAL CORD | 3 0 3 | 3 ®
POST SURGERY . 0 0 0 0 ! 0 |
OTHER INJURY | 0 0 0 0 0 3
OTHER PARALYS!S 0 | 0 0 0 0 3
CENTRAL NERVOUS 0 G 0 0 0 | 2
--- GRAND TOTALS 6. 6 5 7 3 4 73

LEGEND: Matrix represents number of In-patlents assigned fo a therapist.
Figure Is only nartia! output of computer print-out.

FIGURE 13
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THERAPIST ALLOCATION FOR {4 THERAPISTS

TREATING PATIENT POPULATION: 71 IN-PATIENTS, 17 QUT-PATIENTS

THERAPIST | TOTAL # GF | MAX. # OF | MAX # OF # OF PATIENTS | # OF PATIENTS | TOTAL | TOTAL
NUMBER | TREATMENT PATIENTS TASKS WITH WiTH PATIENTS | viSITS
HOURS TREATED* | PERFORMED* __ONE VISIT. THO VISITS
| 6.5 5 5 3 5 8 13
2 6.5 4 3 6 2 8 ‘0
3 4.5 3 z 5 ! 6 7
A 6.0 2 2 8 0 B )
5 6.0 4 3 8 0 8 8
6 6.5 3 3 4 3 7 10
5 4.0 2 ' ? . 0 2 yi 4
8 6.0 3 2 2 3 5 8
9 6.5 3 3 7 2 9 "
10 6.0 4 p 5 2 7 J
T 4.0 3 3 2 2 4 6
12 6.5 3 3 4 4 8 i 12
13 5.0 2 i 3 | 4 5
i4 2.5 3 2 4 0 4 4

¥Treatmerit basad on 15 minute intervals
(Therapists #7 and #11 are supervisors, maximum of 4.5 treatment hours per day)




