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e . . s .
+ A nurse scheduling system 1s proposed as a solution to the.

present random manner ‘of écheduiing nursing pefsonne]:.;l.n a-.35!o-t;éd
h‘ospi:‘t;al. ~ The system solves the existing pfobiems yet is general

' 'gnough to be used b_'y any hospital. it prof:l.des an objective method - - g

.to gdxedulg and allocate nursing staff, Computer‘prbgrams are
‘.‘ wri:tteq to aid in the solution of the prdblet;:. Qy.clic work schedules
constraints, ,Wogk\
/;l K - o .

are agsembled subject to liospital and contract
. . ) - -~ . ! . i ’ .
s'chedu'les\grg.projecvted ‘in advance for bofli the individual and the -

: ' »o 7 o
unit, - ) oy .

n

Daily assignment of staff to units is based 'on élworkipad R

index, ~ Data for the workload-index was collected by the nurses. -

.\

. uwsing a new and unitiu'é form of tﬁné sttidy. Han_agemerit reports for
evaluation and control are designed. * This report shows how sub-

stantial improvements in staff ‘utilization can be made by uging an

objective allocation method.  Interest hege is in achieving an’ B .

optimal utiliégtion‘o\f "av'a“il'able .nurs:l.ng resources,



_ and the nurainézptaff on Neurology, ‘and 2-N Ward for their par\icipation

3 . ’ ‘(r . . _ * .'l‘
. . PREFACE

!

Project Management provides an excellent oppoftunity to ;'

’ taqkle'a resource scheduling and allocation problem in an’ engineer- -

v

ing area.  'The health services area is selected here ‘and a method

-
v

roposed which provides an optimal use of avallable nursing resources.
prop 1 d which provid ptimal £ 1labl ing
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| 1, iN'rkoDiJC'lfrou SR
"Tﬁe sléheduiing of nurs:h;g personnel is ‘éengi:*ally gt;hsidéi?écl_" ':
by hospital a&miﬂisfrgtofs to be one of _ tﬁe ;lloat I:npbrt;ant ﬁroblems'c
in the operational management of };ospitals. By far the largest single )
. cost factor in the hosp:l.t:al budget is t:he salaries of nursing staff,
'typically about one-Quart:er of the h09p1ta1 budget. This represents.

; three and one-half million dollars spent on nursing salaries for the

. \General Hospital. - S T o

25%

’ L NURSING | ’
11 % STAFF : v
OTHER SALARIES
. SALARIES .
- ’ e 34 °/° :
SUPPLIES
, DRUGS
ETC. !
T Figure 1. . Portion of Hospital Budget Spent on Nurain'g’Salaries.“,

° f . . a : .

T "Betwegn_ 1960 and 1969 hospital é;penditixfes 1n:Ca.nada &

averaged an annual growth of 14.5%," 1 Public expectation of more

" and- better heilth services and the move tovard ‘universal heal‘th in-

- “

", surance have contributed to increasing- costs. Thege costs can’ be

- . . s
expected to. rise. °

PR
-

L
L}

T

. , x»'Bramch:l.ng Out Vol. II, ‘Re,port: of the Canadian Comiauter/Coilmimicai:ions'
o - Task Force, Information Cainada, Ottawa, 1972, page 137, : :
] ’ . : . T } l. ’

N.\_/ * ' . . ’ .
. . o . . 4 '
: A9 ' ' :

..



*

'I'he importance ‘of achieving greater efficiency in sehedul-

ing personnel is depicted ‘by the influence of three major trends [3]

o

1, The rising salaries of nursing personnel , 7 - "

2., ‘The growing pressures on hospitals to contain costs and,
I ' - [ R . .
3. An appatent shortage of qualified personnel. ’ ' . .

' -
. I

v

Scheduling is especially laborious in the-patient care oL
eervices area where, in addition to a ‘seven day Week twenty-four
hour coverage the patient workload and available qualified staff coh- - .

[35] s

tinually fluctuate. nAccording to Murray » the time ‘spent “on R
scheduling -can take one hour per bed per month of primarily nursing

supervisor time, . . T

"Schuette [M] fouhd that the time spent at the University ~
of Michigan to be about half of that, but without including some '~
associated clerical tasks. Although this time is divided between
gathering individeal’ requests ~Eor days off determining a schedule, .

i.. and then nlakingv changes to the schedule after 1t 1s posted, the major .

part [ablout 702 accst‘ding to Schuette] i8 in arriving at a schedule.

While the most tangible juatification ‘for“improvi.ng the
scheduling process is in reducing the amoun{f of time needed to deveiop

schedules, the nore significant justification lies in that better
o A '3 . o -
n "quality" schedules can be produced. Melbin [32], for instance, has -
shown that there is a relation between the schedules that nurses work

3

~and turdover, absenteeism, and lateness." 2

“r

2 Warner, D.M.'," page ﬁ, Ref. 51 of Bihliog:aphy.

I3
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1.1

1.1.1  Existing ‘Scheduling Procedure : S . N

ENVIRONMENT S

Pd
\"‘ '

The head nurse usually does all the scheduling for the

. “patient u‘x}it'for,which 'she'is res;:onsible.'. She meets each day'ex:

4.
o

‘ ' demands with the tiurs’ing a'taff3 aaaigned to her ‘epecific.unit'.

to hospital policies and pnion contracts,

~

' ¥
She estimates the patient care requiremente for her unit and pro—
1 l

duces a work schedule to satisfy these réq:;ilements in addition

I3

ot

-

The head nurse triés to schedule the nurging staff so

that each person gets her share of weekends qff, and that none of

o

. the nurses is rotated to eirening or night shifts for. an‘ undue

~ Figure 2.

. from one unit to another to cover any severe shortage. " No

workload occ'gr which are'really _acute, then nuraing staff are

period of time., Individual requests for specific days off are

¢

accommodated as much as possible.. 'A schedule denoting worlc days,

e

‘and days off, usually for a four week period, is posted one week . .

in advance. The geéneral.flow of the schedule shget 1s shown in

- e ' ¢
P S
: Nursing office reserves the tight to movd a staff member

-~

formal method of allOcation is used but when. unexpected pe_aks in ’.

.r'equeated to move to the unit which is short of staff. . o ’

:’a ' !

Y ,‘.

.....
P . - -
Y e e . . 4

g-

3 —e ~,,.

 In this study ngiatered ‘Nurse (RN), Nurse Intern (NI) o

Nursing Assistant (ﬁA) : S

Me



- Figufe 2, Genera
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5 ) o .
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:: 4 ' .:- ) - .
List of names of staff - -
; required for coming month
filled in on schedule at .
- . ° personnel office. o
- > 9 -
3 To head nurse. . .
: Schedule filled in by
- head nurse.
) v h_“- . . . f
. - To personnel office.
. . " d. ) -
. ' Checked and. typed. .
' To. head nurse.
\ T T g
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Schedule _ . - . CoR
- . » o
e : “ :
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~ 1.1.2° Problems with Existing Scheduling Procedure .

.
P

-~
There are some brob1ems associated with current
nrocednresE |
1. . Preparation of the,schedule by the head nurse:takes
coneiderable time, This is estimated according to Murray

[35]to be 354 hours per month for a 354-bed hospital

T There is no set work pattern. Consequently, the
'work schedules vary from month to month which makes it

d}fficnlt for nursing staff to plan time off;ﬁ

. o
IS

f-n-

’ pefs&nnel get second choice’ of time

3. - Regular

periods because part-time and permsnent6 shift staff are

‘s

scheduled first. oo

4.’ " There is an unequal distribution,of shifts,.
v . . : '_!

54 ) Head nurses who make up the schedules consider in-
z - ) oo

dividual preferences and requests, which 1s reasonable,

but leaves them open to potential charges of favouritism.,

1 .

T 6. There are many short term c.hanges in the schedule

" because of turnover, absenteeism, annual leave and requests_

for time off.:‘

e

L«,"; . s : . . " ., ’
* Work any shifts. o , ’ o
Oon L . , C 2 ,
_ 5 Work less than five shifts per week. : STl e

(.f Work only evening or night~shifts. Sl A

¢



"

1

7. . écheduling 1s decentralized. . Each head nurse subﬁits

" her schedule to the nursing office monthly for approval, typing

and posting. She has to effectlvely cover ahortagés‘and_hgavy

" workload with fhe nursing personnel assignéd'to'ﬁer unit. Be-

"cause help 1is ‘available from-‘the nursing office only in cases of
- . Ry

. . . é"? " : . .

severe fluctuation in workldad or acute shortage, then there

. ¢

exists a tendenc§ to maintain a safe level of staff on the unit.
This ievel'may be slightly in excess of the required number of

staff. A nursing organization’ chart is shown in Appendix D. -

3

o
i3 s Yeu

8.-- ff*tNo oﬁjécfive method 1s used -to adjust staff to meet

o

. nursing hours are éssenﬁially wasted when no mechanism exists

A3

 b9tien£ﬂngeds. ‘This results in low utilization of. available

nursing resources, The graph.in Figure'B shows the number of

e s .
> *

nuréing hoﬁré required (asAobtainea from the time study on the
Neurology Unit, théhday'shift, from February 16 to March' 1, 1974

at the General Hospiﬁal) and the actual number of nursing hours

of care provided. Work measurement studies have shown that ' ‘e

[y

in the scheduling system for respbonding to short—%erm £1uctugtions’

H

in patient deménds.tj] - . S
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"1;1.3 Constraints

2. Stretch - . T S T" ‘

e

'

The acheduling of nursing staff 1s fairly cornplex be-

cause of the variety of factors that must be considered. The - .
: §

eonstrainta can be broken down into ‘five main.areas [ 5] which

are: N . ‘ : : ‘ ‘ . . .or

1. Paitern‘
! ‘This refers to the pat;e;n of days on and off in a L.
gifen.sehedule.. For exapple, woik contracts require that
employees have one weekend off in ibur or one weekend of f
.in tﬂpee whete,poaeisle.
. Lo ?
" This refers to the ﬁupber of eoﬁeecuti§e qua worked - *
inJa schedule,between daya off, For example, the umximum
..work sttetch may be seven days and the minimum cheee days.
Long stretches'of consecutive working days are. c&naidered

9 s
" undesirable becauae fatigue develops. o "

"
3. Coverage
A certeiﬂ1ﬁembef of nursing perBEnnel:is required:bn
" each shift to provide paéient'eare. For exemple,Neach
shift muat contain at least omne professional staff menber

(RN or NI) supplemented with nursing assistants. Staff

levels are usually reduced on evening shifts, night ahifts oL

' o
. R B -

and weekenda. o ..



~.

4 Polley E ‘,
“This refers to specific t}ospital policies that affect
~ the_type of schedule pr_bduced on the nursing unit. For -
example, a nurse intemn nolicy whiel'; states ‘that interns mnst

work .50% of their time on day shift affects the kind of

!

. schedule produced. Union cortracts and rotation policies

' also influence the nature of the schedule produced.

5. Sociological

The preferences of a particular grsoup or segment of the
work force is :hnportant :Ln working out an acceptable achedule.

For example, having weekends off is highly valued by the nursing

: staff. Next in preference is having two consecutive days off

- in' the middle of the week. -Working an evening or| night .shift o

on Friday before a weekend off is disliked very much Because‘ '

it consumes part of the weeltend in reeoveging‘ from the previous

L] . v

work shift. Excessive rotation is also undesirable because of
. [ N [ 4 T

insufficient rest time between shifts. , ' S “

P
- \

”



- 1,2

' administrative action:

SCOPE - . - .,

According to Abernathy, Baloff and Hershey L ] the .

nurse scheduling process can be organized into three phases of

r

X
[ T

l . Plam‘ling ’ . s » . . ;‘-’y . )

Planning consists of two major tasks - forecasting demand
on the facility and budgeting over the planning period One
csmprehensive forecast is usually prepared by the hospital for

: an entire year as part of an an:mal budgeting process. Budget;-
ing is theﬂ task .of determining the number of nursing personnel .
of each type (RN's, NI's, NA's) which are required for each

ahift on each unit to meet forecasted patient demand.

2. Short-term Stheduling ]

This consists of determining the work schedules for each

unit and adjusting nursing staff daily to meet variations in

patient ne’x . R .- - SR

3. Evaluation and Control ' . . L

) This element of the .nurse scheduling system is .an_cn-gping

process that compares the forecast. and budget with the-actual
. ) ‘ & 1 ‘ X . '
performance, . This repetitive process aims to improve forecasts

.80 that a greater degree 'of control over scheduli:ig is achieved,

"A total picture of the nurse scheduling ﬁrocess is

given in Figure 4. The system developed in this study concén-iw__,-

trates on .the latter two areas: short-term scheduling, evaluation'

f
@ d v
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- PLANNING

.

LOAD . FORECAST

2- FORECAJT OF HIRING PROSPECTS
3- FORECAST OF TURNOVER AND

SICK CALLS L
4- COST AND TIMING ESTIMATES
FOR STAFFING AND TRAINING .
3
s r
‘ BUDGETING . ‘
2. SHORT-TERM SCHEDULING ~ - , .
. ' ' . _ PERSONNEL
e ~ REQUIRED - |
. . . FOR EACH LEVEL
) , - OF DEMAND -
DAILY NURSE AVAILABILITY
) « e
4. d 0 !
e e e e e e e ST S P e -
3. 'EVALUATION AND CONTROL ) .
‘ _EVALUATION FEEDBACK ,
- AND — -
CONTROL '
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, S Figure 4. A Total View of Nurse Scheduling Process,
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. P o8 : :
. C e w ‘ o .
B N ' .

'
& . . . -

- . and control. It is assﬁmed here that the forecast andlbedget'

L] . ‘

‘.,have been established and that-the personnel req&irgﬁ on each
can be applied regafdleqs of the procedure the_hospital may
have~adopted fér the firast problem area. Evaluation and_coﬂ%

. ‘ o “trol is primarily concerned with short-term scheduling. . -

The sysiem developed in this‘study contains the follow- -
. ing: ‘ v
(1) Computerized scheduling of nursing persoﬁnel~by dh} and -

N o - shift subject to constraints,

-(2). A methodology which predicts yorkload,on a daily basis

for each unit,

- (3) 'AAmethod for adjusting available nursing personnel among.

units to match forecasted workload demands and,

L]

unit have been determined. The system is designed so that it

'(4)« Manaéemenc reports toﬂé#aluatg the séhedules produced."n

12



, '13

. ,s ) 1.3 PRESENT APPROACHES TO SCHEDULING . ) : ’ '
: ' : . )

‘There are three basic approaches to scheduling:

‘ The Traditional approach where the heﬁd nurse works out
y : ' . .

a new schedule for each schgduiing period in'a trial and-error
fashion, . '

. Q) The Cyclical approach which_estéblishes a work pattern
Y | " |

that can be repeatyed period after period.
(3)

The Mathematical approach which works out a s;:hedt\xie_' ’

b
’ *.
f ' that conforms to a list of constraints. ”

e
' '
A

-

Present ached‘uling methéda use one or a combination of ;

'

Ath"eae approaches as a basis for the solution of the scheduling

#

problem. The methods are manual or computg:-;based. - The me_lth-

ematical approééh vhich invdlves linear prograqnning,_' stochastic
Y A ‘ .
programming or simulation, usually uses the computer to aid in.the

solutic;ti_;' In addition to the basic scheduling p_roce&ute, a manual

or comput;érized allocation procedure is normally used fo

r dally
: r
adjustment of staff to meet workload.



!

1.4 -LACK IN PRESENT APPROACHES TO SCHEDULING

i

. | The present approaches to nurse .scheduiing have sevéral
weaknesses t:tllat make the‘:lr appIi;:atién in the hospital environment_
difficule. The traditional met}f’o;i; of scﬁe-duling has the associated
grob‘l.léxlns offune.ven distributioﬂ of .shifts, time const‘x.ming:preparatidn.
lack of pattern and pote_ntial bias of head nutses. ‘Ma'th'ematica_l
methods are,for .the most phri:, theoretically s'ognd, but iack flexi-
i)ilit;.y to change with changixig conditions in thé_ Hospitgl ‘environ-
.ment:'.. [25] Such methods %sually incorporate a mathematical formu-

" lation of the.c'é“nstraj..nta imposed by the particular hospital. The
number of constraints is so Alarge that it'exéeéds t}}'e lim‘:lts of a
;amall slze comp;uter; ~ Some init:'ial c;)ndi(t;ions maj;' exist which can’
c:reate ;10 Ff.easible solﬁtion <to the .mat:'hem;,t:ical i:’or:'muilat:ivon'.[5‘1 ]

- The solution 18 usually Qpproximalte.and final adjustment to the -

. work schedule has to be made by hand.

: Current computer schedulirné z;ysfems. in‘frable‘ 1 lare ‘discount-
ed ‘for ‘a__m_.ml')e‘r' of reasons, The systems lack/fllexibilitsr to re.spohd
QUidkly to ch_Ar_lges in_ the work schedule. » Rigid structure of con-
straints and. input procedure,s also .cpr;tribute to diffic;llty in im-

plementation of such systems, Mp'st' compufer—based syst‘eﬂm.s' have

failed because of lack of involvement of the nursing staff in the

[3a]

s

design process.

'l“v'ﬂ"‘ . o
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Table 1. Liht oﬁiéomputer Scheduling Systems. -

1
L2

_COMPUTER SYSTEM

REASON DISCOUNTED

"

RS -
i
1.
-+
.2.
/
3.
&4,
) 5'

_ ScﬂeQuling Nursing Personnel

According to Nursidg’?refer;

ence:

[51]
A Hathematical Approach.(

L]

A Nurse Sché&ﬁling and

Allocation System in

'0perationP25]

Nurse Staffing with a Data

[8]

Processing System.

‘Scheduling of Student Nutseé_;

witb the Aid of a Cohputerg36] :

: byciic Scheduling[34]

r

Lack of flexibility.
Input difficult.

20 - 30% aolutions‘nbt f

©

Rigid comstraint structu
T

i}

"Input ‘difficult.

Lack of flexibilify, -

i

. s,
Limited to students,

Lack of flexibility. '

Lack of- flexibility.-

]

easible.

\ -~

v
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' ; The- cyclical approach to scheduling is chosen in this

AR i

study as the basis.of the séheduling“&ystem because of its numerous

.aduantages:_‘ More.detalls on.cyclical schedyling are included in-

"Appendix E. .Th%;e advantages outweiéh its one disadvantage - lack

) of flexibility. This is offset here by employment of a comauter

[} d

method vhich gives speed and flexibility to the system. Float’

nurses, part-time staff and personnel substitution are used to '
. further increase flexiQility to accommadate unexpected changes in .the

work sehedule. . Cyclical scheduling has the fdlloﬁing advanfages:
(19, 39] o C |

LN

I Nurses? know their hours in advance and can schedule re-
<+ creational activities accordingly.

-

"2. ‘Fairer distribution_of shifts among all nursiQF personnel. .i .

3. 'Gives ‘equal treatment to all personnel'.

4, Balances work and rest periods. .
. ‘5 . N g

" 5. -Less time spent on the technical details of scheduling.

’ 0

6. Better utilization of personnel.

7. Promptes morale." e e

. . ) L ’ o G
el . .
. Ve . . N . B 7 o .
' ; P A SR
. 1 .' ~

7 Nurses wvho have agreed to move frow unit to unit on request. .
® Includes registered nurses, nurse. interns and nursing assistants.

L]
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12.‘_9. - OBJECTIVES

. system are to: . S ¢

" administration of the hospital with a methpaolog} for t?e"
. scheduling agd a{lbcattbn of' available nursing s;aff throughout °

the hospital. The specific ohjectivef7of tﬁé';ursé scheduling s .

v

- (1)

"

Il

(2)

(3

(&)

(5)

i

" The basic objective of this system is to providé the:

o -
. 0. ;
.

-

L4

' °

- - 7 . ,
Provide work schedules That distribute shifts equally.’

: ' | ’ ' : .
Project work schedules over a predetermined period.of - time.

) - - o
Reduce the time spent by the head nurse on staffing.

©

- "
A

Avoid overstaffing and provide a uniform lévél'bf patient

care.

Provide flexibility to meet -‘changing needs on the patient
‘mit. ) ) I3 A9 . R ~ ’—’_‘— . . ,A_
. e . . ©
) +
o - ’ ~
. . e
oy '
A } -
" \ a
° v ) P
» - ’ i :
: ‘ : B
‘ K -
o
, . ;
L3 ’
,, t ~ ‘ .
'- ’ )
. a ) ..“
o- : ,
N y LT ' . :
< -
o " >
: § i
] . o
1 ‘ \



" °., require no expértise to use. “Any computer program written -

- v . o
1.6 REQUIREMENTS o ‘
o This study féqqireq the dgvelﬁpment of a scheduling
& oo - :

system to meet” stated objectives and,solveltheVexisting’problema.”

- ) L . - % .
The.. design of the system should involve the participation of the

. nursing staff within the hospital. Each compgnent of the syétem

=

-, need be, independent of the others and its use entirely optionali‘

Irfdividual components opgﬁf to be complétely user~oriented ‘and

-
e -

.must be genmeral enough so that, no modifications-are neétessary’ o

A P
'~ N

. v . . : v, o, 2 R
sult policy-or contract changes. : This means that a heuristic L
. b L} ’ .
- gcheduling method which accepts the.constraints imposed by the

v e

] o
' +
f .
user has to be designed..
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GENERAL DESCRIPTION OF THE SYSTEM . p
. ” . ) . / ) Py
A computer—aided scheduling system is developed which
1 produces work schedules for the nur ing staff. Work schedules -
are selected assembled and nrojected to meet hospital and con-
ttact requirements. Daily allocation of staff 1s based on the
- workload prediction for each unit. The scheduling system conh
- i - <! ' , /\: .
sists of the four basic components: '
K (1) 'pWork pattern selector. . ‘-, - -
(2) Work schedule assembler, - .- S
(3) Work achedule;proﬁector. . g | ot
" . (4) Workload prediction end'allocation of staff. '
: The diagram ahown in Figure 5 shows the atrangement of
the four components, together with the inputs and outputs of each. R
The description will now ptoceed with the development of the logic
of each.component of the system,
- ’ \0
LY ' » . a‘ f
' Lo .
. -
’ ) A Y Rl i A'“... I 1] !
. " ]
’ l - T SRS
> ‘>, ' ) . "
. . N ) I} /' -
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‘1 . 3 . s
- Input . Qutput
1. Coverage by shift' Work 1. Required covefage )
Pattern . o - ’
2, Available Staff :  Selector 2. Required Personnel
3. Weekend Policy 2. Coverage with Patterns
Work Patterns } ;
I\ B - Taf .
‘ v
_ 1. Category of Staff’ Work, ,1. Evaluation of Schedule
< ! ) Schedule o *
2. Pattern length ® Assembler ' .2, Total coverage
L ' ' " ‘
3, Constraints '
‘ Work Schedules
. g
1. File and calendar information Work 1. ‘Individual Schedule
. _ Schiedule
2. Name and Status T } _ | Projector
. e g .
L Unit Schedule. . g
L. 'ﬁorkload Parameters " 1. Allocation Report for
‘ . ~ Float, Employees
. 2, Patient Mix - ’ : . .
T : ) . , Workload 2, Required.vs. Actual Staffing
3. Float -Staff List & - ) : '
e ' : Allocation :
4, Substitution List °
5. Part-time Staff List ¢ .
. ) ’ FEg
- 4 _
) . . . . ; ' e
S Figqre 5. Components of Scheduling System, |

-,
.



2.1 WORK PATTERN SELECTOR - ° L .

B -2

This component of the system selects cycli’eal work patterns -

that can be repeated '1nﬂefin1te1y fotj a group of nurses. A work P

o~

' pattern 1s the way in which days -off are planned in a given périod‘df o

‘time‘.‘ There are an infinite number of patterns that can be developed,

depepding upgn'the particular hospital's requiremeeta. For example,

a typical four—week pattern is shown in Figure 6.

. Patterﬁ No.

MIVIPSS' | MIWTESS | MIWTESS MIWIFSS

1 : 00 -~ 00 00 00

.the example four—we_e.ks) » the pattern i1s used over agaiti.

. staff to ‘g:l.ve the necessary coverage.

_© . in length.

Figure 6; Typical Work Pattern, O = Day. off; Blank = Workday

The pattern is cyclical if at the end of the period, (In .
dycles can

be established for any number. of weeks. A r.hree—week pattem repeats

every three weeks; a four-week pattem repeats every four weeks.

'I'he length of the pattern choaen will depend upan one of -

the following two sit:uat:ions [2 ]

- A, ¢ 'i'he pattem may be developed for a small number of ataff

~for example, t:he registered nurses on one unit:. The length of

the pattem in weeks should be equal to the nunber of req‘uire;i'
Thus, 1if five staff are
required to give the coverage, the pattern ehou}d be five wéeks
Lorllg pattern lengths, for example, a feurteen-week
‘ pattermn, can be adjusted by dividieg by a fector of . two .to leeée'

- .

. a more reasonable pattern length of seven weeks. -~ = .
i : A . . . V4 .
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B, . The patterr may be &eveloped for the entire nurgiﬂg"

-

"

- department which involves a large ﬁumber of perhonnel. One

. pattéfgjmay be deveioped for all personnel.

- B % 1

At

IIn~tﬁis‘study,‘patterns are develaped, using the fiédt
~ ,f‘ . -hpthod, for_éach category of staff on the unit: This alloys -
'théipattern to be tailored to meet the preferences of the staff’
‘on the init: Heéiyfs‘[lgl method is used to select pattefns’fqr'

“the unit. The output from this component of the system is a list

of_pétterné which give the most even coverage for the week. -

]
P

2.2" WORK SCHEDULE ASSEMBLER ' . -
'This component of the system assembles the work patterns in-
o " -to work schedules for the different categories of personnel. = The
o preferences of_the staff'are“obtainéd by interviews and the data'used
for interactior-with the computer. The pattern is filled with the

day, evening and night shifts, and then expanded for the pattern

igngtﬁ.' For example, a four-week pattern is expanded for four .

" employees as shown in Figure 7. =



- N P

: Employee MIWIFSS | ' unmés MIWTPSS | MIWTPSS |
1 EEOODDD | DDDDOOD | ' DDDDDOO .| OOEEEEE
2 OOEEEEE EEOODDD DDDDOOD - DDDDDOO
3 DDDDDOO |  OOEEEEE EEOODDD DDDDOOD
-4 DDDDOOD * | DDDDDOO |- OOEEEEE EE00DDD 5
2222212 | 2222212 2222212 | 2222212
E| 111111 1111111 1111111 1111111
‘ s R ] PO0PDOD POP0000

Where D = Day Shift E = Evening Shift N = Night Shift - Zero = @
Figure 7. Expanded Work Pattern for Four Employees.

-

" The coverage ﬁér each shift 1s givepjbelow the schedule,
H‘Ihis component ié ve;y flexible and permits changes téxbe made in

the schedule until q)sgtisfgctofy regsult is achieved. Interaction'
wit? a computer enables any modificatioﬁg to be.dbne'quickly.' Pro-
visionb'area%ade to aésemblela complete Qor? schedule for up to three
.. categories 6f personnél. Each category contains regular, permanent

or part-time personnel.

A full report is.available on each work schedule produced '
8o that the'suifabilitg.of the schedule is evaluated by the user.
Yérious parameters are 1istqd to assistthe user to judge the quality

of the'achedﬁle.

-

° : . -
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2.3

2.4

WORK SCHEDULE PROJECTOR

_This component allowa the user to project the work schedule

fot the unit or the indiv:ldual aver a predetermined period of ‘time.

' 'I.‘he time period varies from six weeks to one year, WOrk schedules C

"for the unit are atored and updated to :lnclude “class days, vacation,

sickness, etc. .

r

The work ‘sch‘ecvlu],e for the unit includes the daily coverage
for each shift, .This enables nursing administration to assess the .

total staffing situation in the hospital daily and a'r.range adequate

,staff‘ to mee_t shor:tages. - In this way, work schedules are monitoéred

. . 1

. and changed so that a uniform-level of care is maintained'throughout

.
the hospital, - ¢

WORKLOAD AND' ALLOCATION ' o o

»

- This comppnent of the system cons:lsts of two parts.
(1) Horkload pred:l.ct:lon : . AR

(2) Allocation.
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AN

Worklo'ad Prediction

More than seventeen methods are fourid to exist in the
literature describing the measurément of workload on the ‘nursing

In this study patienta are classified into three

" classes (Ny, N2, Ng) since each class requires a different amount

of nursing care. - Indirect eare is considered to be constant for
any number of patiemnts on the unit.[5 ] A workload index (WLI) .

in terms of nursing hours per 8-hdur shift is calculated for each

PR

’ unit“, considering the indirect and direct care requirements‘ of the

nursing wnit.  The equation is stated as follows:
Where WLI = Workload index

I = hours of indireet care

a,= hours "of direct care required by Class I patient
a,® hours of direct care. réquired by Class II patient

ala- hours of direct care reqliired by Class IIT patient

Ny= number of Class I patients

No= number of Class LI patilents ( . ?
Nym number of Class III patients , -~

In order to apply this formula it is neceesary to estimate

-

the parameters (I, a,a,a ) for each unit on which it is to be
1

_used. Varioue methods such as cont:inuous time study, work sampling

or a subjective. approach can be used to determine these. Here a

- new and simple form of time study to estimate these parameters is

designed which gives t'ﬁe desired results and requirea no spec:l.al help
for Tnalysis. , The time study data is collected by the nurses on the

un:lt. The. details of the t::l.me study are diacuseed in a latet d:apter.

]

25
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2.4.2

"of,t;l\e University of Hichigan Hoepitalnre used to cleasify the

© patients,

N Also, the nunber of -patient:e (Nyy N, Ng) in each classi-

. ficetion have to be determined, _Standard patient classification

. [22]

forms as suggested by the. Hospital Syatens Improvement Program

Allocation : S L | o

'The allocation of nursee among units is based on, the pre-

dicted workload index for each unit, ' Floats, -part-time eteff and .

pereonnel substitution give flexibili.ty to the work schedule so. that

aick leave, annual 1eave and requests for days off ‘are covered w:lth—

out’ disrupcing the’ existing work pattern. Before each shift, all

float nurses report to the central scheduling off(ice for daily assign-'

. ments, Assignment to a éertain unit depends on the patient need for

ik

. "the unit, This is reflected in the workload index . for the unit which

. units when requested .Float nurses are more versnatile and, experienced

forecast the number of nursing hours of care%required for the. shift.

Each float nurse is given a, unit as a home base but must float to other -

than regular ‘staff .. '_me float nurses are available to a unit when the

a

basic core. of regular staff for the unit':ls-inadequate to meet the re-

quirenientd for patient care. N

. ‘.’.

¥
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. . COMPONENTS OF THE SYSTEM , S

[0

Thie chapter desctibes in detail the logic of each component

of the system together with its inputs and outputs. Ttr:ee of the

fo.ur. components .in the scheduling system are computerized; the fourth

-
’

' operates in ‘the manual mode. -To use the computerized .conponents,

the user communicates via a. compute'r terminal over a telephone line

t
!

to a remote computer installation. = An example of a 'compute_r terminal

is shown in Figure 8, 'All computer inputs and outputs are -sent ox

received by the terminal,

>
t

13

One computer program is written for each of -the three auto~
mated 'conxponents. The programs which. are written in Code and -.
&o Fortran langnage for the IBM 370 computer are liated in Appe_ndix A,

The programs are conversational and prompt the user to answer

specific questibns. Each program explains its use and lim:l.t:ations

¢

in an information sheet which ca.s be printed at the option of the

¢ »
- . L

uger. . C e

- Each camponent of the system 1is now diacussed in tetms of
(:i) logic, (11) inputs, and (111) outputs, Flowcherts of the logic
of each component:«are given and the discussion centers around each
flowchart. ‘Sanmle. outputs are provided to, illustrate the infor-. |

mation available from each compoment.

-

b

27



Work is requested by typing in

at the Terminal. The .

are entered into the system
carrier retum key is

commands
commands
when the
pressed.

&.

[

28 .

M |
. |sYSTEW 370

" The system responds to the

commands in a conversational
manner, prompting for re- .
quired input and sending out-
put back to the Terminal.

N .



3.1 WORK PATTERN SELECTOR .-
. ",I'he" purpose of this cqmponént is to select‘i:epeatable
‘work patterns.

A

e

3.1.1 Logic

4

The flowchart of the logic of the vork pattern selector

is giye;i in Figure 9. The user considers the wegkddy ‘" '

coverage first, In r.esp"ot.me to questions asked by.the

v .' o @putef through the ;erminal. th:ls.ia4 Eyped in. _ The

k nmbér of é\;ailablé staff wt;o work set ‘pat_:ti:.ems éxcludit.gg
the héad nurse and team leader is ':lnl'mt. Any reduction
in staff on weekends is ai_so cons:lldered.‘ .Selected work

patterns for‘ three cafegoriea of staff are then’ 'pr:l.n.t:ed. :
. . . T

!

3.1.2 Inputs [

The inputs to the progran are: '
Q) Coverage Bx.ghift. o
(2)- Available staff, - °

e (3) Weekend policy. - : ,
-~ & SR .

29



1

S -
' COVERAGE
ON -

DAY SHIFT °

ON

- COVERAGE

EVENING LSHIFT

COVERAGE

o

. YES

INFORMATION
ON HOW 7O °

7

USE PROGRAM

. COVERAGE
ON
DAY SHIFT

ON
EVENING SHIFT

%-:lm{‘

~"COVERAGE
oN  *
NIGHT _SHIFT

AVAILABLE

STAFF

.

~ REDUCE |
STAFF _ON
WEEKENDS

I COVERAGE
2-NUMBER STAFF

ON
NIGHT SHIFT

Figut:é 9.

3-LIST PATTERNS

t

Flowchart of Work .P‘attern Selector.

1
~
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-

fCovei’"age by shift: *A certain number of each type of personnel

' o ' »
is required on each shift to provide the necessary cover- .
age. 'J.‘hat 1s, .a certain number of registered nurses, I
N L) " ' ‘e

nurse interns and nursing assistants are required on the . eg

-

day, evening and 'night shifts. = Past experience and subject—‘
ive judgement usually dictate the personnel mix needed to
cover the shifts... Hospital'policy inditates that atleastn‘; - .

one professional staff mémber must be present on ‘each shift.
. \

1

"Available staff: The available staff cbnsists- of the nursing

8]

_ staff attached to .the unit on a permanent basis to provide N
patient care, The size of this work for‘ce is predetermined
from past l'\istory or some objective meth_od such as work :
san;pling. . ‘ i S ‘ ) h .

- LI
' 3

Weekend policy: A constant coverage of staff on each shift

1,

is normally maintained during the week, with a slight re-
duction on weekends. . This :Ls »because hospitabsupport ) ‘ \
. services operate a't minimal levels during weekends. ™ Re~ -

ductions in staff amount to dbout twenty per cent, depend—
- d1ing on the pa'rticular_hospitel poliey. .. -

s

ja



© 3.1.3 Outputs’

Sy . N

»o.

.~ The output from the work sgﬁedu}e*selector'contains_

four items: o o .
o Lo C K- ' g
.+ (1) - Requtred qoverage, - -
AN N LU v -
, (2) .Required persomnel, . oot ) e
- ¢ @, Lot )
(3) Work patterns, . ‘ o L ® .
. 2. (&) Covérage with patterns. . s
ON . . r B o+ . X -
~ Required t‘.ovérage: This. 18 -an 'echo! print of .t?ie coverage !
"t:h‘a‘t was input for checking purpo.ses.. An example 18
shown in Figure 10, . ‘ .
. . . - ‘ \l
: . Weekdays . - Weekends :.
*RN . NI | NA | -Total RN | NI | NA-[ Total
, v —
3. 1] 1} -9 p | 27| ] 1] -4
8 U 1 "2 LE | ¢ 1 1 3
. |'N ¢ 1§, 1 2 N e 1 1 PR
Total 3 | 3 | .3} Total]" 2 | .3 | 3| &
. R ‘ . v ) o,
- Figure 10. Example of Required'Coverage Outﬁﬁt. .
1 :. ' . . 6' ‘ ‘ . . N . -
‘Required personnel: A list of the numbeg of staff ﬁeededL;
. -0, 3 . B ) ¢ : . . ‘
- available and selegted is printed as output. An example °
. 18 ‘shoim in Figure 11, The number of personnel needed -
& . "4 - p ' , N ) . o . l - .v “
. 1s calculated to give  the Teéquired coverage.  The - -
- “ﬁumberfbf.péfaonnel aépi;able-ia iqpuc from recordg;
s - ~/' .‘ . ) -. . A : 'A " ‘.
LI 'm'q,’.nupber of pérsonnel selegted for use corresponds to
- _' ] - ’ I‘Y
. . , . - ; | . ) | - ". :I
- ° & L
E + e
N . N Y a . o7
S ’ ‘e o ‘;. . ? - .._‘__\."-.’\

<
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. : . ’

the available number of staff since this is the number of

employees permanently assigned to the unit., If the avail-
. . ' .

able staff is inadequate, then more staff need to be pro- -

. 'vided so that the reduired coverage 1is given.

Figureill;' Examplé of. Required Personne

»

Work‘gattetné:‘ - . The pétterns are gelected Based:on the selected

A

[ 4

~

 Needed Available Selected’
RN 4 4 4
. . <
L NI s b4 D ' 3 3
NA ’ 4 : “‘ 3. . 2 3' .

[

1 Cutput,

numbér'dﬁ’peraonpel in ‘each c;tegpry\ QA .typical list of -
) . ° A : :

four-week patterns_is.shown in Figure 12., A five-week

 pattern’'is selected for five personnel; a six-week pattern

s selected for six personnel and so on.

4 et

e

L4

is printed for qacﬁ‘catggory of- personnel}

o

“Patter No: . | MIWIFSS MTWTFSS WIWIFSS . | - MIWTFSS
1 7 00 .00 | 00 00
2 00 00 - | 00 00 "~
3 . 00 00 00 00

Figure 12, List.of Four

N

1.

2

» ]

3

Week Patterns Selected.:

A list of patterﬁs .

33
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A

Coverage with patterns: This is printed for each pattemn listed

in eéch category, The exact coierage_for each, day of the week
can easily be.seen from the lllustrétioﬁ in Figure 13. This
;" . e alds 'the user in chooaing a paﬁtern which givés the weekly cover-

Ege desired. 'The‘choice of.any one of these patterns is

optional.
o . C ' ' . oot e
‘ | Pattern No. [ M|{TlW|[T|F|S|S
- B -13l2(3|3]3]3(3 .
2 |3|3|3|2]|3]|33
3 “1'3{3]|3]|3|3]2|3
,5 "Figure 13. -Dailly Coyerage.with Patterns Seiectgd; R ,
, - b . ‘ ’
L] ' , .\.
1) ll‘ , ﬁ
) q
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. 3.2 WORK SCHEDULE ASSEMBLER -

" The purpose of this component is to -build up‘a work

' schedule for a unit., ~ The user -interacts with tié computer until '

a satisfactory schedule is produced. The component requires that

. the user be completely familiar with hospital policy, contracts and

&

3.2.1 Logic

» . . ?\\ .

constraints.

. v

. . : | . s
The following discussion refers to

work schedule assembler given in Figure 14, The component
has the'capacity"and the flexibility to.assemble a schedule
fo;_three different categories of persomnel. Thelprogram ’

prqcee&s to consider one'gatégory of staff at a time. ~ Each

category of stéff may cbntqin regular, part-time, or permanent

~ shift staff, Chanées can be made in the schedule during the

'bui}d:qp within each cdtegory or a_ft:ei': the complete schedqi_e 1s
assembled. Reports are available on request-so that the user

gén evaluate ;he'gchedule produced.

"y

thé fiawchért of the -

35
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) . :Sheet 1 of 2 :
N ) . ! P N
! -
YES‘~ INFORMATION - o
INFORMATION ON HOW TO
) - . USE PROGRAM,
CATEGORY
. ( . OF ~ STAFF o :
'PATTERN * :
: LENGTH
.. - /
) N ;
\ l.
EXPANDED ’ ' {
PATTERN
I3 N 3
. ‘ WITH  ° .
. COVERAGE . )
SATISFIED ' / /J
WITH - WEEK T REVISION
congRAG NUMBER ° - . ,
. - 3 lC ¢ -
Figure 14. Flowchart of Work Schedule Assembler, !
‘l‘_ . < ‘ . . . ;
EalE » RS § .
- . i ~
y : -/ ) .
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REPORT
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SCHEDULED
BEFORE _~

PREVIOUS
PERMANENT
STAFF
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SCHEDULE

YES'

"FULL REPORT

ON
SCHEDULE
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CATEGORY .
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OF STAFF °
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"3.2.2 Inputs

(1)
2)
(3)
@)

]

r

The inputs to the wofk sche..dule agsembler are:
Category of staff, - | . ;’Y& h
Pattern length, .

Work pattern, \ .,

Constraints,

Pattern leémgth: The pattern length in weeks ‘depends upon -

-

" nurse interns and nursiiig ééaiatanta.

" ’Category of staff: This refers ‘to the skill .class of the

|

personnél being scheduled, 1In this study, three cate-

g'oriea' of staff are scheduled = reglstered nurses,’

» the number - of ;personnel be:lt‘ingchelduled. The pattern

length varies from two up to seven ‘weeks,

. " Work patterr}_ o The work pattern for -each staff category

Constraints: The constraints are input in._tl'te form of -

is input with shifts filled in. The 1nitial’ pattern

" for. each category is based upon interviews with members

. of that sklll class so that preferencgs with Tegards to

wqxjk stretches,, rotation and days off are determined.

sut;jective judgement by the user, The user 1s aware of

- the nuraeé' preferences;, hospital policies and contract

. . restrictions. ‘The experience of the user with the ‘con-

strainta initiates a critical evaluation of each schedule

so that a high grade schedule is produced,

o .

/
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*.3.2,3 Outputs . - - - P

- The output reports from the work schedule assembler
© contain:- ; STt

A

]

(1) Work schedules,
(2) ‘ Evaluation of schedule,. . S

Ve

(3) .Tétal coverage..

‘A full report from the work schedule aséembllerx
(éée Figure 15) gives the above outputs. ' Aspects-of the.

" full report are now discussed. . o "

i *
»
3
° g
- ! . “
c ©
i
- ‘
'
2
- .
P ) ° ~
°
[ - -
- N "
. \ h
v -
~ e g .
" [
¢
N -
A ' -
> .
' “ ) D
R o —
e
B .
< - v
’ . -
. [y
®
‘ .
»
»
. 1
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! L v
. ”
.
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. o e bw o
e

a-

. ' | g he * 7 . L ,
*******_**********************.**********'*******.****************‘******* !

: FULL REPORT FOR RN S L

SCHEDULE

EMPLOYEE

.I“
D
. E
N

SHIFT SCHEDULE FOR 4 RN S

e o wr  Nh s b W ED Mo wn M ER mr e Wb e e ek ew e

EMPLOYEE
1
2
3’ -
4

‘D
“ E
N

D 2222212 2222212 2222212 222
11111008

E

MTWTFSS MTWTFSS
EEEXXEE EEEEEXX
200220003 0000000
1112811 1111100
P0P0000 C00POODV

MTWTFSS MTWTFSS

. NNXXDDD DDDDXXD

XXNNNNN NNXXDDD
DDDDDXX XXNNNNN
DDDDXXD “DDDDDXX
2222212 2222212
2002000 Q9000000

MTWTFSS
EEEXXEE
200200d
1110811
2920000

MTWTFSS
DDDDDXX
DDDDXXD
NNXXDDD
XKXNNNNN
2222212
02092009 .

MTWTFSS

EEEEEXX

302000

1111180

20000200

r

MTWTFSS

XXNNNNN
DDDDDXX ..

DDDDXXD
NNXXDDD
2222212
2000000

TTiEeE Pttt 111t

1110011

« MTWTFSS MTWTFSS MTWTFSS mrwg(ss

11180211

- TOTAL COVERAGE RN S AND SHIFT STAFF

212

1111100

NTTIRITL P10 RIEE et g

MINIMUM WORK STRETCH

MAX ] MUM WORK STRETCH

n
~

TOTAL DAY SHIFTS =13

TOTAL EVENING SHIFTS

1]
]

TOTAL N1GHT SHIFTS = 7

TOTAlY NUMBER OF WORKDAYS

"VIOLATIONS

NUMBER. OF TIMES EVENING OR NIGHT SHIFT BEFORE WEEKEND -OFF =

ok o o ek ok o

'FULL REPORT ON SCHEDULE 'FOR RN S

n
o

20

 NUMBER OF SPLIT DAYS OFF = 8

. NUMBER OF WEEKENDS.OFF IN-4 = |

r

A

NUMBER. OF TIMES EVENING-DAY SHIFT = 8.

-



S N lllllll lllllll lllllll llL 11

o

TOTAL COVERAGE RN § AND SHIFT STAFF

MTWTFSS MTWTFSS MTWTFSS MTWTFSS

. D 2222212 2222212 2222212 2222212
S E 11108117 1111100 1110811 1111120
NI e ot et

- S ‘ : ‘ o g
' . FULL REPORT ON SCHEDULE FOR RN S S - i ,

D R Em E T W WD AR D A D S A G e D D MR W MmN S0 M Em o WD ey
. 1

. MINIMUM WORK STRETCH 6

MAX IMUM WORK STRETCH

7' . ' _. . . ~ . o °

TOTALFDAY SHIFTS =13 -

i
]

TOTAL EVENING SHIFTS
TOTAL NIGHT .SHIFTS = 7

TOTAL NUWBER OF WORKDAYS =20
NUMBER OF SPLIT DAYS OFF = @

NUMBER OF WEEKENDS OFF IN 4 = |

t

VIOLATI ONg,
e ke 3 o e ek koK

'NUMBER OF TIMES EVENING OR NIGHT SHI?T}BEFORE.WEEKEND OFF = @
.NUMBER OF TIMES EVENING DAY SHIFT = @ & = . & ¢

NUMBER OF TIMES EVENING N1GHT SHIFT = & . .

. NUMBER OF TIMES NIGHT-DAY SHIFT = & R

'TOTAL 'COVERAGE FOR l CATEGORY OF STAFF

MTWTFSS MTWTFSS MTWTFSS MTWTFSS
D 2222212 2222212 2222212 2222212~
E 1118211 1111188 1118211 1111108,

NCLILLUEE PERINt 1 e S & .
END OF RUN 1

'
‘s
. ?

**####*###******t#**t#t*f*i#*%*y#*i*##t**t*t##***t****ﬁ*****t**h*;tt*'
- ) . ° . - » /

.xrigure 15;4"A Sample'EuII Report on Schedule;




k]

Work schedules: Work achedules for both the regular and |

I

pefmanent shift staff. with the_coverdge for each is.
printed. ' Part-time staff are included with permanent shift-

staff., Days off and work'hh}fts are Bhown.A

“

."L .

,“ v

Evaluation of schedulg' Important vaiiables are listed 80 tﬁnt
.

the schedule printed for the regulat staff may be evaluated.

: These variables aid the user in determining the fairness of

. . . " the work schedule.  Items listed under "Violations" are o

those which are generally éqnéidqrgd to be undesirable Sy-the
nursing staff. The criteria used to evaluate the work

schedule contain elements which are of concern when develop-
. . : |

f - o

o o - ing abééhedule.

-

Total coverage: This part of the repart gives the total cover—

age of the number of categories scheduled to date, The

coverage of each category is adlded together to give a total

'-" ? . ) figure fbr each shift. Thisfaids_the‘uaér in monitoring

' the coverage as.each new category of staff is added to the’

schedule, ' In liei of a full report, a éqmmary report as

i

- ghown in Figure 16 is printed. This feéort just totals

the coverage of the number of categories of staff schedﬁled.

v

»
L3

| Ce . ‘ . o
Ok oo o o o ok ok ok o ko ok ok sk ok ok ok ok oskok SUMMARY REPORT #k ok ok sk sk ok ok o ok ok o s o s s ok ok 3 2 ok 3k o ok o ok o

u" ) . - - L]
. ) .

TOTAL COVERAGE FOR. 1 CATEGORYAOF STAFF

L R R B N I ey --‘——-----_———————-------

MTWTFSS MTwTFss MTWTFSS MTWTFSS ) : .
D 2222212 2222212 2222212 2222212 T RPN
E 1'1180611 1111100 1119611 1111100
N 1111111 R R R RN R R R R R BN A

END' OF RUN 2 L C : ' \/\

------------
¢

: **f***t**f*******#t**t***********t******!#*!t*t#****i**#*i*ﬁ******#**

! ’
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( ) the scheiu « ..u C
'These variables aid the user in,déte;mining'the fairndss of
.~ the work acﬁedule,i Items.liBQed‘dnder "Wiolations" are
those which are generally donsideted to be undésirable by the ©
nursing staff° The criteria usdd to evaluate-the work
schedule contain elements which are of concern when develop-

[ B '
-1ng a schedule. - . '

Totdl covetqgé: . Thid part bf"thd report éives the total cover-

, age of the ntmber df,cdtegoriea scheduled'to‘dgtei‘ Tha..
coverage of each category is'added_together‘tq’gQVQ a total

ffigu;e for each siift. Tﬁis Aids'the dser in monitoring

,thg coverage as each new category of staff is added to the

schédule.( In lieu of a full teport a summary report as!. .
oy . f )
ahowp_in Figure 16 is printed. This report just ﬁb als

. l

e ot

the coverage of ‘the number of categories of staﬁf scheduled.

.- . t
ok e ke o ok ok ok oK okok ok ok ok ok ok ok ok ok ok okok ik SUMMARY RERORT;**,****m*****n******iu*#** S

TOTAL COVERAGE FOR | CATEGORY OF STAFF R i S

MTWTFSS MTWTFSS MTWTFSS MTWTFSS . | .
D 2222212 2222212 2222212 2222212 - L
E 1118211 1111108 1118011 1111188° - . S S
N oTITIIIL 1I1VRRL TRETLEL PLRRLLd

. END OF RUN 2 .
t‘*****##*******t**t*#***********************m‘********#***ﬁ******t* - f"'
, . . . \ B ,

' Figure 16.°A Sample Summary- Report on -Schédulé.f

;
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.into the schedule.

]
bt

3.3 WORK SCHEDULE PROJECTOR

IR
9

The purpose of the work schedule projector is to print

“the individual'and unit schedule for a planned period of time. e

. . . ;3 ) . . . . i n -
3.3. l Logic - : T ' _ '

The logic of this component is ehown in Figure 17.- . .

Initial calendar and file information is input to the

~program. The calendar information.is used mainly to

print headings in the output reports. File information
is required so that an old pchedule which has been stored
by the computer can be retrieved and updated, Optional
printout‘of the individual's schedule 'is- facilitated

during input,. The ability to project both schedules up
g

to one year allows annual leave and’ holidays to be fitted 1"7T“€§

‘?fﬂ;ﬁf

i
The-undate'feeture'of tﬁie component'enables'the ugser

to modify an old schedule because of unforeseen changes

in the schedule due to sickness, absenteeism, etc. Auto- .

matic storage of each new unit schedule is provided once

the file number has been specified. Retrieval of an old

unit schedule is simply made by specifying the file:nﬁhhef

3 v -~i EESA
and the number of employees'contained in the'file; ;

T

P

42



P N

FILE NUMBER &

NO- OF -EMPLOYEES

START )

.'/1/

INFORMATION

s Sheet 1 of 2

INFORMATION -~
ON HOW TO
USE PROGRAM

FILE NUMBER

CALENDAR
INFORMATION

EMPLOYEE 'S

k ?
- v
- .

NAME 8 -STATUS

PATTERN
. © LENGTH

" PRINT
INDIVIDUAL

L  r1gu:g 17.  Flowchart. of W&fk'?qttefﬂ,?r&dector.:

[N —

e

OF MONTHS.,

INDIVJOUAL
% SCHEDULE

g
1) A -

NUMBER . " | - g
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3-3.2 .

-

-

(3) Work achedules _ o

The inputs to the work schedule projector are:

;_(1) File and calendar information.

;(2) Name and statuss . 3

- -

;File and calennar information:  The file«numbef is used to

store new unit scheduiéL or.to retrieve old unit

schedules. . The calendar 1nformation includes..

(1)

~

(14) |

(111)

‘(ivl)‘

Month, day of month .and day of week that the
. - -

< . L w

pattern atarts,

-Beéinning of the month thet<qhe schedule starts,

Ld

Indication if a leap year,

Month, day of month qgg year schedule ends. )

This information is used in the format of the Output.‘

I

Name and status: ,éhe name and status of each employee sexves

' '_'émpioyee's £irdt name, last name and working t

. put for this gurposeh‘

as 1denti£icat$6n to a particular_unit schedule. ' The

in~

" Work echedules' Each person 8 schedule is 1nput with \day,

- evening, night ghifta -and days off. - .

N

45



‘6utputs

The outputs from this component ares:

(1) Individual schedule

* (2) Unit schedule .

/
o

Individual schedule: The individual schedule is printed in-

wallet;aize with a moﬁthiy calendar showing work shifts ‘and

days off. - The form&t for this is shown in Figure 18.° This

kind of per, onalized schedule helps the individual\know her
tihq&achedule in advance and makes her. feel part of'a working
team., "From thI;,point of’vieb, empléyee relations yith t
~administration are imﬁ:dved and a'higher’moraie on the nursing .

N

wnit 1s achieved. R

£y

*#****#********#**************** **#

* SCHEDULE FOR .M. ANTLER RN %
ke e o o 3 ook ook o ok K ke oKk o 3 K 3 oK ok kK o K K K

- | ' I MAR | ' t
R ettt T L O it I
| S M T W T F S )
I D e e T e T TP P I
A ; ! 2 |
1 . . «
I 3 4 5 ) 7 8 9 |
| E X x N N N i ’

| 18 1 12 13 ra 15 16 1
I N N - N N <X X D ]

1 17 I8 19 ze 21 22 23 | .
i D D D D oD X X l
1 24 " 25 - 26 27 28 29 3@ |
i X D D ) D D X 1
I .31 - l
I X . I

‘Figure 18. Ind{vidual Schedule, '
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v

Unit schedule:’ ‘The formét of. the schedule for the unit is

n )

shown in ;i.gure‘ 19, Each employee's; name, status, ana T
ache,dulé is liated. The c;:'vefageﬂ on each, shif t‘ is shown

-so that the number of.ée;:sonnel éwailable.on ea_;:h shift. o RN
can easlily be seen. - This is u;ed for the daily allocation

. N 1

of staff,
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NAME _STATUS
M. BROWN ~ HN

" M. ANTLER RN
L. GREENE R
1. BARLETT RN
D. - 0AKE RN
P. WISEMAN RN
W. ROSE NI
T. PARSONS - NI
'B. KEATING N1
C. LAKEY . NI
G. MARSK A

' H. PEACOCK NA
' K. FOSTER  NA
S.'GOSSE.. NA
YL SMITH | We
COVERAGE pAf
. EVENING

4 - APR

SlX WEEK TIME SCHEDULE

14 1974

1 11inrn
456789@ 1234567

DDDDDXX DDDDDXX
EXXNNNN NNNXXDD

.. XDDEEEE EXXNNNN

DDDDDXX XDDEEEE

' DDDDXXX DDDDDXX
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1122222
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»
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_ DDDDDXX DDDDDXX

XXNNNNN

EEEXXEE

XXDDDDD

DDDEEEE"

XXDDDXX

DDDDDXX

5575544

2222233

. _THE GENERAL  HOSPITAL

UNIT:

2222233

5678901 1234567

DDDDDXX DDDDDXX
DDDDDXX XDDEEEE
DDDDxxx'DDDDﬁxk
NNNXXDD DDDDXXX

EKXNN;ESNNNXXDD

NEURO

XDDEEEE

XXNNNNN .

DDDDDXX
DEE*XDD
NNXXDDD
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XXDDDXX
XXDDDDD
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DDDDDXX

5575544

2222233
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XXDDDDD
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2223322
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DATE: MAR 4 - APR 14 1974 ° " UNIT: NEURO '~

I
I
l
1
el o : I 1111111 1122222 2222233 . 1111
l
l
1

4561899 1234567 8901234 567890] 1234567 8901234

DAY OF MONTH I MTWTFSS MTWTFSS MTWTFSS MTWTFSS MTWTFSS MTWTFSS

i A R e
NAME STATUS

M. BRowN' . HN DDDDDXX DDDDDXX DDDDDXX DDDDDXX DDDDDXX DDDDDXX -
\

M. ANTLER " RN | EXXNNNN NNNXXDD DDDDXXX DDDDDXX XDDEEEE EXXNNNN
L. GREENE RN | XDDEEEE EKXNNNN NNNXXDD DDDDXXX DDDDDXX XDDEEEE
l.. BARLETT RN DDDDDXX XDDEEEE EXXNNNN NNNXXDD DDDDXXX DDBDDXX’
D. OAKE ~ RN DDDDXXX DDDDDXX XDDEEEE EXXNNNN NNNXXDD DDDDXXX

P. WISEMAN RN NNNXXDD DDDDXXX DDDDDXX XDDEEEE EXXNNNN NNNXKD_D'

W. ROSE NI NNXXDDD B'EEXKDD DDDDDXX XXNNNNN NNXXDDD DEEXXDD

B. KEATING - NI- | DDDDDXX XXNNNNN NNXXDDD DEEXXDD DDDDDXX XXNNNNN |

C. LAHEY N1 'DEEXXDD DDDDDXX XXNNNNN -NNXXDDD' DEEXXDD DDDDDXX

G. MARSH ~ Na EEEXXEE EEEEEXX EEEXXEE EEEXXEE EEEEEXX EEEXXEE

H. PEACOCK Na | - XXDDDXX DDDEEEE XXDDDDD XXDDDXX DDDEEEE XXDDDDD'

K. FOSTER ° NA XXDDDDD XXDDDXX DDDEEEE XXDDDDD XXDDDXX DDDEEEE
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I
|
!
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I
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I
l
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I
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l
]
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l
|
v
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!
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1
l
1
1
I
1
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|
]
1
‘ , _ |
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H
|
i
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l 1
] !
I i
1 i
1 1
1 I
I i
1 I
l |
i 1
I |
| |
l l
| |
l I
1 |
| ' I . - .
1 T. PARSONS NI I XXNNNNN NNXXDDD DEEXXDD DDDDDXX XXNNNNN NNXXDDD
1 1
1 1
| |
1 I
H ]
] 1
1 1
1 I
| 1
H ]
I |
| |
| 1
| 1
I I
1 |

DDDEEEE XXDDDDD XXDDDXX DDDEEEE XXDDDDD XXDDbXK '

Y. SMITH WC DDDDDXX DDDDDXX DDDPDKX DDDDDXX DDDDDXX DDDDDKX.
. - . * " - i
e e ST ese e ——— Ratadafedaieiniadddeb i ik bty memmmme——- mememee- |
COVERAGE = DAY 5575544 5575544 S575544 5575544 5575544 5575544 |

1 I

1 N 1 - .

I g EVENING .} ' 2222233 2223322 2222233 2222233 2223322 2222233 |
L P _ .

I NIGHT 1

I 1

© 2222222 2222222 2222222 2222222 2222222 2222222 I}

| CODE: - . D=DAY SHIFT'  VE=FVENING SHIFT .N= NIGHT SHIFT . X=DAY OFF - I
I S=SICK LEAVE A=ANNUAL LEAVE ~ C=CLASS DAY 0=DAY OWED |
I ., T=NURSING DISTRICT - . R=REQUESTED DAY OFF . - . |
‘ s | : !

*Figure 19. Unit Schedule.
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3.,4 WORKLOAD AND ALLOCATION: . . - . i .

s ®

‘This’ component predicts workload daily on each unit and

'* ' allocates staff daily among the nursing units to match the fore-

caated ‘workload. 'l'he aim of th:l.s part of the system is to :l.n-

crease nursing productivity or staff utilization. The logic of
. o the component is shown in Figure 20.. The compomnent can be divided

into two parts.
b

4(1)’ Workload ,

. (2) Allocation. _ C . o

Each pert 1s now described separately.

,
. , ’
o . . . 8

Input . .. | vorkload |-
1. Workload l’ara;netera‘

2. Patient Mix

Work.].oa,d one day s
in advance S

.
 Input " Allocation' |, o LT
1. Unit Schedules "._ g
2 Float Staff List: ‘ _ PR . o . g -
: Cos o - Allocation to meét
3, Substitution ‘_Liet ‘ I

fluctuat:lng workloa,i demands

- 4, Part-time Staff 'hiet

-2
3%

{ . -
“—-‘r.

1. Allocation Report for Float Employees

C Lo o . - 2. Greph of Required vs. Actual Staffing ‘

. : \ S N A
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[ -~ U ar su3

(1), Workload, : )

) ‘(2) Allocation. ,

i .Each'part\ig\now described, separately.

Input

1. Workload Parameters

3.

- 4,

2. P'atig.nt Mix

Unit Schedules
Float Staff List .
Substitutidn List

Part-time Staff List

-

i

S Workload | :_ R

. Workload one day
in .advance

. Allocation °

Allocation to meet’
‘fluctuating workload demands

." .

1.  Allocation Report”fdr'Float'Eﬁployees’ .

2." Graph of Required 09. Actual Staffing

- Figure 20.- Flowchaft.of workloéd and Allocation
~ Component., . C -




3.4.1 Workload

" predict workload on each unit one day in advance.

3.4.1.1

3.4,1.2

required for the Eollowing day. o ', ' L

3

The purpose of this part of the co;nl:;ooent is to

'

»

i..ogic . : ' A - . ale
The workload is forecast for the nursing unit using . Coe

the workload index equatiomn: -

WLI = I + ajN; + a)N, .+ a,N,
- Patients are classified daily into three categories.

and the_workloed index ca'iculgted for each unit. The

workload index gives the number of nursing hom:s of care

- e

Inputs- S R
The inputs for the workioad.part are: K
(1) Workload parameters,

(2) Patient mix.

Workload parameters: The workload perameters which

are obtained by time study are recorded as in
Figure 21 ‘ The unita are. nu:nbeted from l.....n. "
The entries in the table correspond to the para-
metex:s in the equation. * One file is ‘maintained

'for each of the three shifts.



SHIFT: .| WORKLOAD PARAMETERS °

UNITn( I B ay : aj . ‘ay

..
E~or
v

, Figul."e '21. Workload Parameters. Report . e

Patient mix: The p'at:l.em': mix is obtain‘gd by ';:_liaés:!."fying
the patients on the..phfaing,tm‘it usi;lg the prescribed
forms shown in- Appendix B. -This gives ‘values . for
:N;‘I,, N2, Ns wllxichgar'e required to calculate'the wc;r_kléad
.:l‘nde'x. , 'Patient':_thix' ig reéuiéd da’:l:’iy for ,continuoua'

.

* operation of the system.

S,
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3.4,1.3 Output

B

‘index for each unit in the hospital daily. .The required
staff is obtained by dividing the WLI by eight. - The in-

- formation is compiled in the following format (Figire 22).’

The output from the workload element 18 & workload

. SHIFT: ‘ . REQUIRED
DATE: PATIENT MIX STAFF -
: ‘ "WLI/8
UNITS - N, N, Ng | WLI | -
—
2

* Figure 22, -

Format of -WorkioadRepo;ﬁ -
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3 4,2 Allocation

The purpoae of the- allocagion element is to assign

"~ 53

staff to nursing units to meet fluctuating workload demands . .

.
LI

3.4.2.1 Ldgic

The allocation procedure cons:lsts of a number of

(251

a ‘ priority rules The logical sequence is: e

Make Base Assignments

. - Make Float Assignments - - e
! - .. Use Subatitut:able or Parté-_'l‘ime Personnel
*, Balance _W_g_;k_lof_%q Ratio among Units ‘

—~ s

The allqcat:iou sequence can be mo_oif'ied\“to sult ~

-each hosvpital 's needs.

-

3 4, 2 2 Inputa
The inputs to the allocat:ion part are' N
(1) .Unit Schedules, '

.(2) Float staff 1list, S #

R3

' f’ . . t.
(3) " substitution, list ,- T -
" (4) Part-time staff list.. = N

b - . -
P ’

Unit‘schedulesﬁ - The unit schedules are those printed -

by the work schednle proj,ector. ' By('scanning 'the‘v

coverage on egch unit schedule, one can obta:lp a \

: _hospit:al daily.

¥

&

C L . total picture of the nursing staff available in the



v .,

‘ﬂ?l

. ) ‘et N
Float staff list: The float staff list contaius the

names of nurses' who are - willing to float to various

! i

_units. Each float member is interviewed to obtain
her prefereﬁces of units to. whicfr'ahe would like to -
float. The head nurse approves the list. 80 that only

3 qualified nurses with experience are allowed to be -

54

* assigned to particular units. The format of the float .

staff list 18 'shown in Figure 23 where a check mark

means- the person is willing to float to that unit.

-

| - nanE

PATIENT  UNITS
STATUS 1] 2 3| cvevne e

Mary Smith’

Figure '25. ,i“ormat of Floa:t S‘taf"f List .

h
o

. 'Substitution list: A éuu’scituuon’nst,is maintai'ned

-f
whiclv indiceates wﬁqther a substitution of one type.
£ o

of peraonnel for another is feaaible. ‘This does tiot"

:l.mply that a aubstitution can be made without loss of

yefficiency or effectiveness. : Thua, when it is not

poasible to »fill a ataff-requd.rement with ‘the staff

[

categor‘y desireJ it may be beneficial .to substitute .

another personnel type for the desired category. .

. Sehematically, the. liat may have the following form[27]

'

Ao



Primary

Personnel

Category

1, ; WP ' i
. T ) B . B
. ] '
Y v * .
e R - L
. . ‘ '] : ] - ]
) "' SUBSTITUTABLE PERSONNEL CATEGORY -
1] 20 3. R _,
1 . , . - R \
> 1 .
3 ‘ N . )
* A ‘
.. * T . . ~, '3
- . ] ¢ R
K 0 - . ' s I; X
N ) . SR ’
) Fiéure ‘24, ~Format of’ Substitution Lisf. N
The entries in the diagram are O or. 1 wherer
0 « gubstitution not feasible ‘ ,
¢ 1.4 substitution feasible ¢ R '

. &

© Pdrt-time staff list: ~The pa -tine staff 1ist contains the

~
. ~ -
?

names of nurses who are willing to work less than five
shi\fta-p‘erAweek.l p ‘Each’ﬁ;‘att-time person 4s interviewed

"to_assess her availabifiey fo work. A record such as

°

that shown in Figure 25 1is kept so that resource develop-f-

ment to méet— patiéxit .n'eec'lé' is .ea.sily'ii)emir;te‘c‘l. Part-time . ..

‘ pefsonn,el are used primarily to sgipplen't' tlie'regulétj

qor'e'qf ataff on each unit, '

- N -
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‘n , ) '_,, ° - . > e ) -
/2 B . A L g C .
i’~. ’ Lt - B . “‘ "
I T SHIFTAVATLABLE
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A ol . .
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- - Figure 25.° Fomit‘pf Part-time Staff List.

-l .. ' The 'e:n'trigs in the. list are c':o'ded'whe;-e%
AR R = day shift’ | e
i e 2 J"gven:{.ug‘ shift '
"’:" - ? R :3.-:-‘ni~ght shift“." ' o - .

r ' . N .

i_\ “ . '\‘3.4‘020,3', Outpilt?. _' . aA e L0 . ,‘. :@ . : ,,-. -
- The "om:puts ‘from the all'pcation-‘eleinent are:
- , .. (1) Allocation report .for float employees:L
L : S (2) Graph of required versus actual.staffi'r\g." -,
A ‘-:) . B ) ) - . . ‘ . . . - . , . A .
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"Ailocation report for’float egployees: ) This is a-list“~

’of all float employees and their assigned units. Tﬁe ,

report aids in. providing continuity of care since the

I

previous day 8 assignment can easily be seen. The °
- :

list ‘has the format shown in .Figure 26. Entries in

')

the report will be numbers 1.........n where the

numbers correspond to patient units.

.
’ -

~¢ -

. 4 .| ‘BASE. o .
- NAME . STATUS | UNIT ° [ ~ ASSIGNED UNIT®

’

;e

\ . »
. et

'Figwie 26, - Allocation Report for Float Employees.

Graph of. required vs, actual staffing _ This graph is

plotted for each unit.' The' required staff in nursing
hours is the workload index. " The actual daily staff--’?
.. ing is that which is provided daily on, the patient unit.

The graph is plotted as shoﬂn in Figure 27. ' .p - .;

~r



100 ¢ :
ACTUAL HOURS
90/_ . L Femeaay . ’ !
) ; ! \ o
» "' “
' ’
. '
+* . Number "
t . ]
of’ .. )
s : ' ‘I‘
Nursing - - '
- oL '
: . Staff TR \
; L “REQUIRED HOURS" at
e Hours qole oo 0 0 41 oo 0131 yog 8 1 ‘
- - M‘ T W TF SSMTWTF S SMTWTFS ]
I ., S e
. © . Figure 27, ‘Required Staffing Versus Actual Daily Staffing, .~

Y

Staff prgductivity or utilization is measured

."‘

“"here. The productivity index for each unit equals the

ratio of staff required over actual staff.[ls] The

closer this ratio is;;o one then the’ higher the staff ’

) utilization or: produetivity. Ideally, the required
'hours of nursing care should coincide with the actual
,'houra provided that is, the two lines on the graph
'would be coincident. I-This mechanism monitors the :
utilization as both the actual staff and the require-
_ ments change.A The-graph serves as the ultimate test

of nursing management efficiency regarding resource

. »
F

deployment.
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"._4.1'.GENERAL R ‘ I "

lnplementstion:of thefnureing scheduling‘sgstem.depends

upon four factors. f : .
1. Centralizationlof scheduling.

"2 'Employment of . float staff. ‘

3.. Alignment of hospital policies.-

b Qooperation of staff and administratiomn,

‘:‘The following description discusses the need to consider
- these factors before’ implementation.. ‘An outline is then given B
.for the general procedures for implementation.‘ Specific pro- -
tgress to date in. the General Hospital yith respect to‘ipplemen;c

tation is also discnssed. IR _ LA

P

4.1, 1 Centralization of- Scheduling ) - - ,

Centralization of scheduling .is necessary to control
and allocate nursing staff efficiently within the hospital -
For the General Hospital centralization would result in
' a cost saving in terms of head rnurses' time of $20 390.
A central office monitors the total staffing situation in‘
the hospital daily and supplies personnéi to meet nnexpect1'
\;ed chan;es in workload. Responsibility for scneduling is
‘ -clearly defined.in the central office; Application:of -
‘ hospitdl policies'in‘a}unifotm maoner is also easily

_naQAgéd.
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41,2

' Alignnent of Hospital'Policies" : Cel

‘Employment of Float Staff

Float- purses are essential to the operation of the o

" nurse scheduling system. Float staff may’ be acquired from

the existing vorking staff or through hiring and training

new staff, A ready supply of floats‘are available in nurse

interns who have completed.their training in'the hospital.
Their familiarity with different units requires less train~

ing _ and orientation.

Incentive has to be provided for a nurse to float.
Extra benefits to float members could include higher pay,

:better shift schedules, etc. Consideration in.the form of

7

.extra benefits recognizes the skill and additional experience

of a float nurse, The value of utilizing float nurses is in,

" their flexibility which permits a lower overall 1eve1‘of staff

. to be maintained within the hospital.

4

' To implement this system sOme'basic.decisiona with‘re—

-’spect to hOSpital policy are required Any hospitalApolicy

. that relates to the hiring and scheduling of nursing staff

must be-examined,and streamlined’h The centralization of

-

‘scheduling means that new: responsibilities are now, placed

’in the central office ahd that there is a release of responsi—
}bility from the head nurse. . Hiring practices have;to be

changed so that‘a nev staff memberois aware of the vork
By

=’pattern on the unit assigned the advantages of floating and .

the type of scheduling system in effect..

e

60
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i

P_oli'ci'es’for ‘float staff have to be'developed .80 .that

.. both the float and the scheduling office are gware of their

o

o

’respective responsibilities. . Perﬁ-time staff policies .

s "which allow their ,schedules to supplement those of the full-

il

"policies is consis tent.

_ Cooperation of Staff and Admi

o both administratiqn,and nurses ¢ perate fully. Each group
- 7/ .

‘has to bé avare of the otn'er"

time nursing staff havegto be developed. Nurse intern

policies have to be examined and coordinated 80 that decisions .
‘\ .

g ‘for scheduling nurse interns can be made. st the central office.

In total ‘then, policies need be aligned 80 - that responsibil-

' ities for scheduling are clearly defined and application of '

ar

-

A new seheduling system is A\fficult to implement unless E

’plan's. Nursing administration

i -

.must clearly explain to ‘the. nuyses the benefits/of changing to.
" a new scheduling system, Head nurses must be actively in-
."volved in the design process 80 that the system incorporates

3_the ideas and experience of the. users., Nursing staff W be _‘

kept informed regularly during the development: of a new system.

; N

'v.-Co‘nsiderab‘le tine was spent in this study in',interyieying
- nursing staff' tO'assess the problems assoeiated with current
-scheduling procedures, obtaining suggestions ‘for improvements

"and preferen_ces with regar_ds “to the working schednle. Nursing

personnel vere constantly’ informed of pi-ogress. The«time spent

+° .on this aspect of the design phase was- considered ,worthwhile

, since it helped implementation at a later stage. - ', -

A . .
T * . . . L 4
. . . -



steps:’

GENERAL PROCEDURES FOR IMPLEMENTATION S
-The actual imoleipentotion of the system requires two
(1) Development of the work schedule.
-(11) Daily operation of alloc’at;iné staff.

These two procedures are mow outlined.

Develogment of the work schedule: . lh'e steps to develop’ the work
achedule fm:\each unit are: ° .. o o . o .

' 1. Obtain the nursing staff's preferences fwit:h teaoect :

, (1) length ‘o‘f:work stretch, |
_ (iif)_* split or consecutive day,a off, L
f ;(iii),'lengthrof weekend. ':\ T ;;_ . L
(a9 shift rotation L o . 3 o _ '
2. - "C!o'nqglt, head nurse éo o})tain co‘\‘rera‘go ‘and staff mix’
for ého \mit. o . - o _' .

‘3.‘ " Use work schedule aelector program to obtain l:l.st o,f

|

pssib le work 7sttems .
g

. 4. . Select a suitable work pattern or develoo ownt’ p'gttem. ’
] \ . . ‘ ‘ \,. ot )
3. Use work schedule assembler program to assemble achedule
' PR [ . & .
' for the unit.. oy

-6, ' Use work .sohédqle projector proéram to .pi:int,'sohedule

PAREEEN .
L . &

- or’'project the sche~d’u.'1e'.‘ ’ -



An example which ‘shows the capabilities of the computer
\- .

progra?s .to develop a work schedule is shown in Appendix C.

£

Daily operation of allocAting staff:w\zﬁz outline of the pro-

'-cedure for daily operetion;of the system 18: Lf

-1, - On .€ach patient unit have’the head-nurse complete

/

" the "Patient Claasification Form" (Appendix B) and
o .have it delivered to the staffing clerk in the central
.scheduling office. (May be,done-around 2:00 p.m. each

day.)

K2

2.”-‘ The staffing clerk claaeifies all patiente for a11

units using‘the "Criteria for Patient Claeeification
_ ~ form, (Appendix B, : - -:‘ o - Ql‘e"

, a :
z ’ PO s,
r .

3. The "Daily Adjustment Form" is shown in Figure28

The assignment of staff is made using the predetermined B

o

ptiority tules.

' b, j Float staff report to the central scheduling office ’
before each shift and are aqaigned to a unit. ' '{7,' R
» 5 "\\ ,
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4.3 IMPLEMENTATION AT THE GENERAL HOSPITAL L

Some, prog'ress uith'implementatibn 'of the nurse '

,scheduling system has been made at the General Hospital. Com;-
puterized scheduling is currently being implemented on one
nursing unit with tentative plans to include” all units in the
hospitel. One unit has used the scheduling part of the system

A forlthr'ee months, Much. of the progress to date ‘has occurred
because of the close cooperation of the staff 'Nursing approval
Iof the new system is mainly the outeome of their involvement in

the design process. - L e

Basically the progress to date can be described under
five headings.
l: ‘Time study.

"l. Debugging programs.
~3. Mbnitoring of manpower. fﬁ:3 ,‘f‘ SR
. . '& = ' .- N .. ] -

4, Estimate of timejsavings.

" -5, - Cost estimate of computer operation. = . o

The progress ‘in each of these areas is now reported;“

65 °

.
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P .

Time Study o ";' |
. The purpose of the time study was to determine the
parametﬁrs (I al, a,, ag) in the. equation. r o ”
¥ ' ) .. ..
COWLI = I + a N+ -a,Np+ a,N,
o The “time study was’ designed to let the nurses help in
collecting the data. 'Ehis was done to reduce~costs and

. d
speed results. Allowing ‘the - nurses to conduct the data- '

’

“ taking, encoursged participation in the study and dispelled‘

b

. 66

-any fears on their part. that their work was being questioned. L

'I‘he quicker the results could be analyzed the more beneficial

they would be to the concerned individuals. ‘

[11 13, 48, 52]

i

Other methods of ‘study were considered '

,and discarded for a number of reasons. Work sampling was o
found unsuitable primarily because in many cases a nurse

A &

would be working for a specific pati_@nt but would not be by

the bedside. Thus the person doing the work' sampling would

have to ask the nurse what work she was doing before he could
assign a time to a patient. . Other problems with work sampling
.were the limited numher of men available to conduct the study

(only the authc;" and the fact the results were needed in'a.

fairly shm:t time

Continuous time study of either nurses or patients was -

s N T

“not attempted becpuse the nurses. might misinterpret the

intent of the study if they were continually watched and



Y

.-m\\;were very important.

‘timed. ‘Also, patient edueation would have been necessary

_ to explain the person' a presence at the bedside. Figally,

' three different classifications of patients would have to L:

be studied and verified, to'.obtain reespnable'eetimates of .
) . A} 4 . . . .

8y, 8y, age-

‘Orientations of the new forms and the reason for con-
ducting the time study took about one and.a half hours for
eaeh'unit.j _Meetings were held with ‘the nursing,personne1:

to explain the'nechanics'of the study and the reasons for

it.:"lmportant considerations that were stressed were: .

l;" That the hospital administration had'nO‘pre—_'Aﬂ
concelved conclusionvabout using_the-results.'

¥

2 _-Thet aceuracy‘eud honesty in reporting the data

s .";‘

3 That all nursing staff were expected to. participate'wr

and by doing so could help in improving the work schedule.‘_y

. ) - . . °,." v

44,' . The head nurse’ would be responsible for the conduct

of the study. L ’_ Lo < .

Consultation with another industrial engineer, the head_
. nurse nnd ﬁursing administration resulted in the final design”"

'_‘ of the time study form (Figure 29) The form was designed

)

- to facilitate ﬁhort but accurate entries and occupy a mdnimum T

amount of the nurses ,time. ‘ The form which ia printed on l

767
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.
) S i
- st1ff cardboard can be held in the hand and fits easily*into
the pocket on the nurse's phifoi‘m. -
. The time study forms were introduced’ and used on two -
. T . . a ’ 14 ’ ‘ ’ '
medical-surgical units for one week. .The actual data
collection was accomplished by having each nurse complete the
e C - time study foﬁn for each shift worked. The head nurse and
o " team leader were excluded from the time study since their N
duties were considered.mainly supervisory.
‘ WORKING TITLE: [ UNIT: DATE: .
' s S’;ﬂFT: . e
| 7
, TIME TIME CODE l TIME CODE
S ’ X . . "7:50 110 :30 . -
R 115 3 [ . -
R : L
, 8:00 :20 40 | R
;05 :25 ._45 ) - . 4
S0 10° :30 - o[ o
N T - . o :
e U 115 :35 55 |- k
§T 7 5. ... . 2 140 1:00 | . : :
E .25 ;45 05 | . N
s i +30 '?50 10 |- o ; o
. s 165 a5 [ : )
Ve T a0 1-10:00 20 -
| s 05 - sl
oo 0T s 110 130 ‘u
' :55 ‘1156 :35 N :
9:00 :20 :40 P
o .05 ~126 :45 e ‘
. CODE: . . ; &
. " INDIRECT CARE . il N -
o . " )1 = Paperwork, meetings, telephone -
’ © .+2= Other R - ' -
5 : DIRECT CARE | R B
b T L D-1 = Patient In Class 1 (Self-care) B o "
Sy . D-2 = Patient in Cless 2 {Partial-cars) i
i . D-3 = Patient in Class 3 (Totakcare) i “
. ' e - .- " i
’ ?, ) . " A . , - ! ; ‘ i ¢ .
I -+ Figure 29. Time Study Form, - )
. LT i~

[

B



’

Indirect care activities were recorded‘evaLI or.I-Z.

Lt
. .

- . "‘ , By addiné these-two'oarts together over each'shift the 'total

Lo _amount of indirect care (I) was determined for each shife,
’ ' . » v
The breakdown of indirect care into I-1 and I-2 was included
o
although not easential to. this study to facilitate deter-

mination of time spent on non-productive activities.'

t

. +

D-3, - The number portion of the code indicates patient cate-

3 o . « - 4

-

Classification Form" which was posted ‘on the bulletin board

’
8

daily. Thus, ‘one.of the five codes and an associated time,

A B to the nearest five minutea were recorded for each activity'

 completed. Brief descriptions of the codes are contained on{_

’ the front of each time sheet with a more detailed check 1ist

o

. ' . giVen on the back ) An instruction sheet was also given to
4 each staff member.'“ The format of the "Code Check List" and
: T ot e ° o

: "Instruction Sheet" is shown in Figure 30

The direct care activitiea were recorded as D—l D-2 or‘

gory‘for direct care. ’ This-was determined from the "Patienth
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CODE CHECK LIST N <

‘INDIRECT ‘t:ARE - ADMINISTRATIVE DUTIES
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INSTRUCTION SHEET .

..

Obtain your patient’s Class Number from Head
Nurse before starting work, e

Fill in Title, Unit, Date, Shift. R x

. Determme what Code to use. i.e., what actuut
“you’are doing. ~ -

If Indirect Care, decide I-1 or 1-2.~

y - . )
«If Direct Care, decide D-1, D-2; D-3.where the
numbers 1, 2, 3 mean patlent s class as dtr
“tained from Head Nurse

Record Code in Code Column.

. s -
Underline the Time (to the nearest 5 minutes) -

the activity is complete, o -
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: ( Daily analysis,éf,tﬁe"éime sheets yielded the results = .
. : ST o a ;o - S -
Qgi\;shown'in Table.2. o 1 ¢ { e c
Table 2.° DAILY ANALYSIS OF TIME SHEETS FOR TWO UNITS, J
D. ; N p .. [ . 1 o "
 Nov.14-21/73 . NEUROLOGY UNILT . 2-N WARD yg;r' |
¢ : I'. ajg cag ) agj »'t I aj ! az '3‘3,
DAY~ weD | 11.33.[0:30 | 0.79 [ ‘2.1l 14.74.1 0,72 |.0.39 |.2.96
R THUR | 19,59 | 0.24°'1.73 | 0.6l i 14,33 0.17 | 0.97 | 3.13
o FRD [ 15,17.10.34 | 1k.28 [ 6.42 § 15.83.| 0.75 [ 1.47 | 4.75 | .
. SAT- |"12.75]0.,22 |,1,26 | “1.14 7.91 | 1,00 | 1.92:] 1.59
N SUN | 10.33]0.28 |"1.61 | 1,567 | © 6.25 | 0.58 | 1.42 | 2.19
& - ,MON .{-20,25{0.91.| 1.63 |- 1.19 14,00 | 0.86 | 1.57 | ‘46.33
TUES | 22.59 | 0452 | 1,53 } 5.50 13.25 | 0,78 | 1,82 | 4.61
TOTAL HRS.. {112.01{2.81 | 9.63'| 18.53 ‘{|'. 86.31"| 4.86.| 9.56 2;;@@
AVERAGE - | 16 | 0.40 | 1,38 | 2.65 12.33 | 0.69 | 1.37 7|, 33
1. v 0 s B .' ‘, R .A R o - .
EVENING WED - | 10.50|0%.X9,| 0.42 | 0.6l -+ 8.084 1.3J , 0.06 1.79
. THUR | 8.58(0.18% 0.56 | 2.59 |l . 6.91 | 0.33}.0.61 | 3.13
' FRL | 10.41)0.33 | 0,27 | 0.64 | . 4.50 | 1,50 | 1.33 | 2.84
SAT | 11.08{0.37 | 0319 | 044 . 7.34 | 0.53 {°1.75 | 1.78
.., SUN |°12.2510:22 | 0.31°] 0.22° 6.75 | 0.57 | 1.90 1.69
' MOY -| 10.83[0.08 | 0,58 | , ~ .. 6.17 1 0.55 1 1732 | 2.11
2. . TUES | 17.33]0.07 | 0.47 - 5.00°| 0.42 | 1.15 [ 2.72
~ TOTAL HRS. | 80.98]| 1.44 | 2,80 4.50 44,75 15,29 | 8.12 | 16.06
" .AVERAGE - | 11.570.21"| 0.40 | 0.90.{f " 6.39 | 0.76 | 1.16-| 2,29 |
NIGHT . . . -WED | 18.34]0:22 ['0.49'| = 5.66° 0.07 | 0.07 |, 3.33.f
0 THUR | .10.33]0.02 [-0.75 | 0.58 8.91 | 0:66 | 0.47 | . 1/84 | -.
) k FRI 9.25[0.02 |"0.92 | 1.08 11.09 | 0.19 | 0.14 |- 5.96
-, .\ . SAT 7.00,/ 0.0z | 1.40 | 0.61 | '7.66 | G.19 | 0.93 | 3.42
. ,) . SUN |-14.1710.12 { 1.32 | 0.81 4.25 | 0:08 | 2.75 | -2.92
: -~ MoN L [PL4.34)0.12 | 1,09 | 1,14 7.08 | 0:07 | 2,73 | 1,98
, TUES |,17.42( 0.40 |'0.45 | 0.17 - - [ - -
J-. . TOTAL HRS. 90.85|0.92 | 6.42 | 4.39 44.65 1,26 | 7.09 | 19.45 |
- AVERAGE - 12.98710.13 | 0.92 |. 0.73 ST.46 o021 | 1.18 | 3,24 |
X : ’ : . .. '” '.> ’ ’ . -‘5 T_) ﬂ‘: . ‘ c’:) o L
Further details on the analysis of the tiﬁe_ﬁhééﬁs is . -
e:'a included in Appendix F. E . '
v 9 o |
N : :
L] 4 . 4 ,-
.o . . ! . P
- MR . L L T ;



“The results \'ver,e‘ avei'ag%d for the week to give the

. B .
v . . . . R . N .. <

.'followi’ng_ eq’ué.tions; o o s

. M A} 0 .
¢ P ‘ . . s
. . . . .

'NEUROLOGY UNIT . =~ .. ~. * ‘% - "

DAY . ' CWLT = 16.+ Q.4N1 +"1.4N2 +2,785

EVENING. .WLI = 11,5+ 0,2N; + 0.4Nz + 0.9N3 "~
NIGHT ~ * WLI = 13 + 0,INi + 0.9Nz.*+ 0.7N3

L. p . . .
R P » .

2-N WARD - R R

: .
A\l . L .

CDAY. T WL = 12.5 + 7Ny + 1iANz + 3.4Ny

’ te ’ .
Vo : ’ ]

EVENING:  WLI = 6.5 + 0J8Ny + 1.2N; + 2.3N,

 NIGHT ' - WLI'= 7.5 % 0.2Ny + 1.2Np + 3.2M;

The benefits of this rkind of time study to, the hosbital .

.

) administration are: " . .

’

1. No Specially trained personnel required to conduct study.

4
'
P

2, Ca’btain parameters for allocating staff daily.

- 3% No special tools needed for’ anglysis. ‘

t

4, Forms are eaey to use - designed to £i't uniform pcrcket.

e ,‘ ‘ - hagg-size. L ) r -

4
H

: ‘ o - -‘- .requires only pen and watch,-

Coes T T ' - complete instructionéb included.

A3

B ',5,. Can be used rahdomly during the year to - update parameters. }

f‘o. °Less costl)’ -than conventional meth’oﬂs. o S

. -
. .o’ tas . [} . P
. n' [ AN . * f # -~ o s
. T 4 ‘e " '
) : '
- 3 "t
4 i -« T 4
. ' - . R - .-
' .
- - ¢ L ¢
- . . ’
-, ' b " .~
z ‘i .
e v f
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\

The henefits of the'time_study to nuraing personnel are:

-1, Improved ﬁork schedules.
:Q. Parameters are provided to equalize workloads.
[} o .’ “

T - 3. Jog awareness. SRR

4 3. 2 Debugging Programs . _

The three computerized components of the scheduling system

1
Py

were tested and debugged over a- three-month period on ‘the

Neunplogy Unit. ‘During this period various improvements and

nodifidations,ﬁereAmade to the computer programs. The format

of the'output reports'were evaluated and finalized.-, Gradual @

implementation of full eyclic schedulin; 1s neéarly accomplished
F ;"on the unit, However,'only partial potential of “the system
ke is being realized since present allocation procedures/remain .

unchanged.

'4,3.3 Monitoring of. Manpower . . = .<;

~ hd a0 -

L]

. r

ing the‘workload daily was.to'determine:the utilization of

fﬁz present levels of staff Thia was .also used to estimate. the

+ <

time saving that could be effected by objectively allocating

) available staff. Grapha of the fluctuations in patient care
. are shown in’ Figures 31-36 for both units. The head nurse -and

‘ team leader are excluded in the actual number of numsing hours

s A

¢ N . P " L, e . a4 a N 3
. . E . -
- - s - : . . > . A §
’ . . . . [ N -

-

Two units were selected for one-month and patients claesi-'-

fied'tq obtain a workload index'daily; The purpose of-nnnitor—.

i S,

73



i,
LI
‘u
.
.
N
i
ST
~
- ~
N ~
K .
.
A
-
.
-
.
-
AY
.
)3
B

.
-
"
iy .
-
L]
-~
PR

L] + o
.
RN
e
-
-y
.\
e’ -
.
.
[
L]
.
-
.
13
.
&

NUMBER: .
OF..

" NURSIN
STAFF - '

HOURS * .

>
-
= -
..
1
.
.
[
.
., -
.
-
-

-,

I
I
I
1
,’ O O
f \
I
]
!
'
I

T A i !
&y ; -" .
- . PR
. - AY h
: . ,":.__! % . ?
r
. . i S : Y
~ . - .h - N "~
- . @ -~ - -
N T . . -
: . : . ) . __—
- - . - . L%,
. s - - N - hd ‘-, N
. 80 . i "% ) . -
- ) v :\ '
'.4 . o ’
" . .
70 . . ) »\\ . .
- ~ \ . . . s
v . ’ \ - 4 —ACTUAL "HOURS
A

o

-
- I
-

Y.

-

1 [} ) I | ] 1 l
S M T W T F_S

REQUIRED STAF:F VEF?SUS ACTUAL_'D‘AILY S'\:A.F‘FING
.(16-BED UNIT.FEB-2-MAR1, 1974}
e,

-

?igufe 31. S.tafffiﬁg on 4Neurology Unit. - Day Shift.
’ B ) N s ) R . o .

R

* .



24
P
[P
.
*
.
BV
<
-
PR
AP
-
s
.
~ "z
=
©

’
")
PRSI
¢
a
LY
.

v.'

e

-

" NURSING-
. STAFF.- -

-HOURS.
‘v

NUMBER - |

-t

20 .

PO

: ., o it R T,
‘ ' N _ACTUAL "HOURS
, _ !

t
1
!
4
.
i
.
v
1
1
3
1
1
\
\

. R .
N . R . .

-
L
-
L
-
Lg
-
=
-
-
=
-
=
-
=
=
=
=
d
-

14

1
%
w

TA S S M T WT FS. SM'TWT F 8's
REQUIRED _STAFF. VERSUS ACTUAL DAILY STAFFING -

-~(16-BED UNIT , FEB.2 - MAR.1,1974) '
. . . - R ,-'[ . _.' . e
. Eig#re-32.v’5taffing on Neurology Unit -"Evening.Shift;\
A T - . " ) N . .
. . . - i X ) 1 n’ be el \‘ . - .

st



- . . .o L. ' ‘ o
N e o . . s .
T ° . . e . el
. N R ) ,
. ar’ ¥ - N » . .
av - c ' . -
- . ~ - - ‘ ~
e - - . .
’
~
3 o . .".-. L ~ .
- - . s ° 2 . - » . -
- A\l - - .~ *,
' ) ~ .. ‘. T ™ et T
. oo .
~ - . i . \\‘ ‘ . h . . e -
- : . " : .
. e " i - . . [ Fel =
v " - 25 .. . v R N L
. N M L] ,:?-) -
{ - N | N ~ - . . [N
. " ey .
. B . . R {
""{_/\/ . < . . N - w o
. - - - ., :
- . .
’ N L4 »
- ® . . g
B ® A 2 D vy
o . - ~
~ R - . t
| REQUIRED HOURS,k ' :
. - - s 20 - " - V.. N : B
o " 'NuMBER. | _ . |- : .
- OF R .
" NURSING . .

. T STAFF:. -« 4. 1 /
. _HOURS - . - ~ Y )

_ o
- . -
Ve - ',
- N N
- . - -
° N 3
-, .
—— e TN a .
3 | . LI
N a -
ntoo . .
= - - -

w

.

L 1‘ L 1 1
I S:gg M T W-T F
LN U A S

- +* Y
o _ >
. » - ’
. N >
. N N S i
~ oo . ' ." . . . : X 0 . )
KRR cee - - . Figure 33..
oy -‘; S 3 .. . . . .
0 . -
- . N e
- . P
v s - .
N * - t 1 M
“ :Lt ’ ' > e - . ’
A : : T
. . e, R .
!' el R -
o7 - . . “ '
' - L

~

§

»

Ill\l 1 1 1 IAAI 1
S M T W T F S'S MT W

-

Staffing on Neurology Unit - Night Shift. |

L H 1 1 1 [ i
F 'S SM T WTFE s

\ _‘.L“-

REQUIRED STAFF VERSUS ACTUAL DAILY- STAFFING
_ . (167BED UNIT , FEB-2-MARI,1974) -

. . e . v

9L



. I °
'-,‘ . N < .. . - A y 5 . +
}7; N He ) N h . o .
) ’ “‘ . : ‘ ) : , T
t . : - ) - 5 ~ . - ‘
. . - & .
. " e \ Co. - \ ) N - . - ) . '
- T~ . .o ~ o " H . N .
- - N N " N '
- N . b i )‘ - - -
. . ; ) . 80 : - = : <
. |8 . N o o ~ . . . : 3
- * - ’ A ‘ N
vy 0 .5 1
70 I~ b ‘ ' —
N D A ' : = 2
2 . B . Ta - SN R
So- T 7 NUMBER” /. g0 k- ‘ . - ] ]
y . OF P L . N
- " NURSING LA DT L. SRR
. .STAFF - : S : . . S ’ y
. HOURS 50 & / A . ,~=7a—ACTUAL HOURS . - Ly A
[ . .. . 1 . ,{ \ . > . s /
Ff‘.‘\..\ . . J . ) ) \\ . . ’, i \ ,——-'\_., B S
N JL= “ . - - ._.._ﬂ‘ - . Y N "\ 7 ‘\ - . Y 1 o / .
s . ) - 40 F \ V.
. A \
\
' . . - Ve
R . 307} . .
- - - o [} \ ~ \
. .- - / 2 \
. L S e N Voo, REQUIRED |
QIR N AN \ oy HOURS v -
-h.‘ - 20 [ N7 B \ AR
L . R \ V4 . /
- N - . \I - \__..
’ \ © e Co N s ‘ . .
: o b 3 %) YR TS NS WL DU RSN SIS SN TR M IS S S SUL TN SN TP A SN S N
. -7 $ 'S M T.W. T F 8 S M T WTTF S s M T WT.FS .8 MTWT F s
; " cate ” ' o 'REQUIRED STAFF VERSUS. ACTUAL DAILY STAFFING
. ; . “ (16-BED UNIT, FEB-2-MAR- 1, 19747 '
\;\‘ ) o . « * . ’ . hd - . . . ) . -
-~ b . ? ' : . - . ' .. ) . . ’
- ) . - i , -~ Figure 34. -ﬁtia_’ffing on 2-N Ward - Day Shift. :
. ) o T o ' t. . <
- N N : i < 5 . - "
,_.;' T i~ . . PR . . -



1 * ‘ i -
- N ’
) - B
~ . . - .
- - *
, . -
Il S . Lal N - [
B A Aﬂ_ . A A .
4 L > e ‘ -
. - B a
-~ - £ Y *
- kS
. S
. ‘
N
- L N
-~ .
. . v " = t
- « . . : PSS e . .
) . . n A\l - .
- F - . ' 7 v
K M ———
. R v 30 ! ; - - -
. . £ . % .
e . . ° Y -
. - . R N . o (A k i
p— . e - . . -
S D ? . ) S - : EQUIRED HOURS ,
- . - . . N N » ‘. - 2
. i - N . .. . .
- N e AN -
'.,‘_, 1
- T e
Iy
. - N - -

. h ' A ) .25’
T NUMBER
OF -

.- ", NURSING
" - - . STAFF
© . ..v: 77 'NOURS

s \ - 20] -
° .‘"
' ) e :
‘,_: |5,'J P NI T S N T SN T 1-.1_ IS T S W [ TEN] B N SR L1
- '_°"».S_‘.'SMTIW T F § S M T WTF S S M TMWN.TF S S MTW'T F S S
!—" - - A - “'_ oo . .‘ . . - ., L. N T

NI T _ © . REQUIRED STAFF VERSUS ' ACTUAL DAILY STAFFING & -z
ooy 8 . =< .. . 7 (16~ BED UNIT, FEB-2 - MAR |,1974) . - -

4- ) . y ) ) . . . * . '_ ) . . ) X . . o . . . . -
AR \‘f S T - AF;Lgurg 35.  Staffing on’2-N Ward * Evening'Shift., :
. - . o . - - . L ® T > - . .o .
) ) : .. s el ' b ' . ’ -
- '~ J«’\. - -~ [ mr 4 ) ’ -
g i g N * . ~ - - . - “
? . N . R - - .
h » i * ¢ R
. NS . ) . . -



~ 0t . o e ) b m.
. : oA ] ‘
. . - $ ; - 3 .g . -‘- 0
40 — - . -
SRR ‘ N °N . v ) : : : -
Sy j : A . . -~
. o N ‘e , ¢ . 3 . )
‘ . : -
: - o 30. =
* -NUMBER - "' !
- E OF -
.NURSING , , °
o - STAFF - . :
" HOURS

.L-‘ ~— - . . R

e - " '
. .‘ ; . . {;"'
.. < F - . | -

o _

R 1 N A ’

n ‘- J ‘:‘; ,

: o . - ' T
oL . .. N To j AN N TS W/ SN TN SN VLN WA SN WY S S SN LG N V.0 S WA U N THRAN TR DU LU SR NS N S
SRt ' 'S S M T WTF S5 SMTWTFS S MTWTFSSMTWTF s 8

- . . SR .7 RQQUIRED STAFF YERSUS .ACTUAL"I DAI!_Y SfAFFING
SRR L .7 "(16=-BED 'UNIT, FEB.2-MAR. I, 974 oo :
g.’ “. ' . ¢ V. - - . N . N - \ ) o .' ¢ v
- . a -4 - , T n' . . ' ' A _‘? ' ’ ) Y ) . ” . Lo . - * N

SR e . - Figure 36. Staffing on 2-N Ward = Night Shift. S

o . ‘ T . . ' ‘

. ‘ - ) - " i R j'
& - - N . . > , - -

6L



* ey

. " . . . . . ¢
a4 (- R . .. +
- N . LY . -

nrovided.f Stud_ent9 ni'i;'ses work: only in the day shift and

are' eonsidered to provide ‘six'ho'urs" of care per"shift ,worked.

' Large variat%n«ns in staffing occur mainly :I.n the day shift.

Excess stqff indicates low utilization and unwarranted costs. R

Evidence here points to potential savings in time ’by better

o

ut:ilization of the available nursing resources .

.

4,3, 4 Est:imate of Time Savings o . .

-, » .

' savings are /sunnnarized as follows: -

.

.

Estimated saving in overtinie per year

.

¥ . ;

’ P . . : .
" - Total Saving ~ 21,798 Hrs.
. ‘. . —= ——
. . . . 4 ’ . ’ e -
-Details of calculations. follow on. the next page. . .
‘ Fa
P . . H
’ ’ P !
a o . ‘ ) . .
e Ty : . . :
I : . B .
S -First year nurses in training.~ >

T ; . ", ’ MR A ", : = :
DAREN K M . - v

= 17,550 Hrs.

Estimated savings :Ln head nurses' time per year 4,248 Hrs..
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. .7 OVERTIME CALCULATION

Average gvar't'ime.per'_ unit (?igui'e‘Bl, 34)

N

Nurses' c‘ontri'bution”‘ = ,75x 128.5 . =

- Total overtime for 14 units f_dr one year

N ‘ a
’
.

-

'

-

- .

= - 128.5 Hr./& ﬁké.;'
. P :

=14 x 96.4 x

81

N . N - @
!
/
i
i

- 96.4 Hr, /4 Wks.
‘52 _

— T

= 17,550
- - o
, “ ‘.. 1 . ”»
g ; > - v ’A
JHEAD "NURSES * CALCULATION , 4 i at )
. - v . [35] - . ' -
Time spent on scheduling per month' . = 354 hours ‘. .-
_Total of head nurses' .time = 354 x.12 = 4,248 Hxrs.. ~ - ° .
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,monthly.
) cluded 1n the terminal rental cos t.

. usage of t:he computer by the programs.

a ’

Cést Estimat_:'e'of Computer Opgration

t . . L4
.

’

of an on=l1ine computer _gperatiqh of the -s'yséem .

L

.. tostsof representative computer’terminals,

cost of approximately $100

"
7 ' B <%

are. given below:. .+ ¢, e

et . A

-

oy

© Estimated, co'mputer’prb‘cés‘sing cos ts'

.Escimated rental cost of IBM 2741 terminal

Estimated salary cost of, computer operator

ooy . . k4 E
. ' \
.,
! — Total monthly COSt
o .
. ,
' . ‘ ‘If
Y Annual’ cost = 1955 x 12 - '
’. - <
. ’ R . ‘“
\‘\— & ;
- )
. .
et N QJ ” ¢
. .
Ad - .
1 - { - LY
) r .J P
a ‘e
3 , H [ B e ) LY
i ', . - 1S * _r
r - o M [ o
- )
“ e » M
# ‘. ® iy - ..
d. :
"' -‘ . . e 2
. " - .
. PN - t .
[ 3 Y
N . ',. ;t“ -
- - . . e w
T <
B} N { .1 ~ *
v it , v
L S .
3 . H . i
A‘ ; ‘ 1 U.
~ - » L - .
- N “ s
"- . , PR - t . .
y . "‘ .
y by
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.An investigation was conducted to, ‘determine the costs.

The ‘costs

Iné tallation

-

3

-

[y

’

cos ts- are fixéd with terminal rental, rates bein‘g éharged ‘

time-sharing an IBM 370/ 155 computer using an’ IBM 2741

The cost of computer processing time is not - in-
T‘nis varies ‘ii th. the
Tne yearly cost of

(
terminal 13 estimated to be $23 460 with initial inst:allation

&

.ty

- $1060/Mb.'v

;-_l

, m

2

120/Mo

= $1955

$23,460 -

" 835 /Mo .

. shown in Table 3 lare the apprgi:i—mate ‘installation and re‘ﬁ.tali

-

" Further details of the estimate_
: e
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Table 3. Economics of Selected Comou.tér'Hardwé.re.:.
. ' } . . . o 'Total - Rentak Tc;:al 2 .
Representative * Equipment Installation * Installation| per. Mo. Rental/Mo, | ¥
1. Nfld. Tel. Vucom T Display |-~ $25 . $70 :
| §75 | 5200 o
v Impact Printer 50 . 130-° . , g
2. '.Nf‘l“d. Tel. ~ \.;uc‘:om I .Display : 25 . o B 70 i
. o a §50 . | - 165
! Non-Impact .‘}. ' { L T -
} Printer =/ .. 25 *- 95
3. Nfld. Tel. | Datacom 300, 50, 50 |130-250 {130-250
, 4. Nfld. Tel. | TWX 30 a0 40135 | 40-135
- fJ g ° . . M N N
- o - - . = . ~— )
5. Nfld. Tel.. Comterm 2060, . 500. ] 500 2,500 2;500
s - v N * . ..
6% NLCS IBM 2741 100 .100 'ﬁo 120
7. NLCS . . TTY-35 "PSA" -30 30 90 90
0 'l. . te
8. NLCS . ‘|- Comterm 2100 1-500 : 500 ., {2,800 * |'2,800
", .. . . . * - . . .
9. NLCS TWR/33 .20 o 200 | 150 150
10. NLCS " IBM 3275. T30l 730 250 250"
110 NGR "t | NCR 399 ° ' 300 | - 300 550 550 |
12\.(:pcu “Telex.33- - " | 25 . 25° 50 - 50
' 2 B , ol +.10/Min + 10/M1n
b . . L . ) R
P ‘ £ . R o
- (4] . - L - ¥ . "
. T /mﬁ‘r;e Nfld. Tel. = Newfoundland Telephone Company . e N
+ NLCS | = Newfoundland’ ‘and Labrador Computer Services. Co h
v . NCR - = National Cash ‘Register . . ’
* *CPCN: | v Canadian Pacific/Canadian National - UERIEE T
IBM = the ational Business Machgnes Corporation z
) Y ’ o ” ] * . ! ] . “
” '/ ¢ - . ! Ll l "-a . | Y
3 ..’ - . . ’ | - ' A .y - <. T )
, D : . ".\‘i:" (o ) PR
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5.

- CONCLUSION

- within given constraints..

"

.t
K

i

This report has described a nurse scheduling system which

A
H

solves present scheduling problems and meets stated objectives.

e

The system is. in the process of being implemented on one unit at the

General Hospital An optimal use of available personnel is achieved
‘using cyclical scheduling and an allocation method. The four compo—“

:nents of the system combine to yield a total scheduling package.

Automation of part of the system helps the user form optimal schedules

,f, ,).’ o] '._ ’~ 'l.‘".
5,1 BENEFITS . - | R :

* . »
(" S

: . . LA
'Cyclical scheduling produces work schedules that are recur-—:

/
)
led

’ rent, The schedules  are fair to staff members with shifts -

' being distributed equally. .Nursing personnel know their sched-

«

ules in advance and can plan recreational activities accordingly,

This results in 1eés requests ‘for days off Centralization of

scheduling eliminates the time spent by the head nurse on sched— '

-

uling and also the potential charges of favouritism on the part
. R
of the head nurse. The new system uses float, permanent and’

part-time staff to augment the regular staff work schedules. .
¢
The workload and allocation component of the system proVides'

', an objective method to adjust staff to meet patient needs. . The

-~

_new time study method allows quick determination of parameters

‘for workload prediction.' Overstaffing‘is avoiged and-a uniform
“ o . . . . "'ﬁ

°

\



© duced 5o that a‘lower ovérall level of staff can be maintained within .

the hospital.

PR
[
s

leéel,oﬁ care: maintained. - A measure of‘g%qff utilizatiop is intro-

¢ -
- ¢
Jd

Automation -of “the three scheduling pompbnents introduces spée@i

‘and flexiﬁility,into the system. ‘More combinaéioﬂs of schedules can

be tried until an optimal result is attained. Confiquous.updatinglof

unit schedules-is permitted so that nursing resources aré monitored

daily. Manpower availability can be forecasted so ;hét'sehsonal'

. fluctuations are foreseen and recruitment’ééarted'early enough td
: . < ‘ . .

so that it can be selected and used to fulgili a specific need. .

\ [ -, ' .-
.

absorb shortages.

’ -
< .
* . ' ' o .

" The nurse sgheduliﬁg sis;ém 14 general enough sd'that any hospital t

!

may use 1t. Each compogént of ‘the system is~indeéendent of the other:

Imﬁlepéntation of the sygtem’ie enhanced because all components are

~

user~oriented. Thus, the syste@:m;y'be used b& any hospital interested

. . s - Ve P . . .
in establishing a method to effectively schedule .and contrdl nursing

/ )

e . .
resources. L d ' .

Y.

. 85
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. .
b.

clude indicators of utilization, 6vertime, turnover

“ism and job satisfaction. ‘Reporfs on

4. Ar objective method be used to allocaté nursing staff

o o e W A
FUTURE WORK: ’

Voo, Future work on the system could include automating the.
. ' ' t

- .‘

workload and allocation coﬁpoﬁent. . More management reports

* on nursing performénce,-cost indicators and quality of care

are also needed. The nursing performance'reports'could in- .

, absentee~

. oL T
* B LK

costs could include cost/

.o N R
patient day, salary costs, overtime costs and manpower cost/day.

Reports on the 'quality of care céuld include indicators which-

make both the administration and the employees more aware of the"

factors that ensure hiéh quality of care.

RECOMMENDATIONS . - . s

. As a result of this study it is recommended that:

d

1; Nurse scheduling be centralized.

‘2. The ¢yclical scheduling method be used to schedule

] .
nursing personnel,

3. Flexibility be developed in the wqfk schedule by
. Y - ’

‘using floaﬁ, pért-timé and permanent shift staff,

&

- daily.

86 .



_ BIBLIOGRAPHY

s

[1] Abemachy,, W, J., Baloff, N.; Hershey, J. c., A THREE STAGE MANPOWER -
PLANNING AND SCHEDULING MODEL -- A SERVICE SECTOR EXAMPLE.-
Graduate School of Business, Stanford Univetq:lty, BN
Research Paper No. 101, September 1972. ;

FRE. o
o~

[2] Abernathy, W WJe 3 Baloff N.; Hershey, J. C., THE NURSE STAFFING
- : - PROBLEM: ISSUES AND PROSPECTS, Sloan Management Review,

Fall 1971, @

[3] Bai‘tﬁ;cht, K.G., AN ANALYTICAL APPROACH TO.NURSING SCHEDULING.
» - Community Systems Foundation, Ann'Arbor, Michigan, 1973.
’ : ' :

. -[4] Bartacht, K.G., =N COMPUTATIONS FORM THE BASIS FOR NEW -

STAFFING METHODOLOGY, - Hospitals, Volume 40, March 16,
1966. C ‘o <7 ) ’

:J}“r

- [5] _Beath, H., A PROTOTYPE FOR NURSIN(./ SERVICE. Nursing Clinics of o
Po.o ¢ North America, Vol. 6, No. 2, June 1971,

*

Lot

[ 6] Cobb P, W. ’ A DISCUSSION OF NURSING PERSONNEL SUBSTITUTION.
. The University of Michigan, Ann Arbor, Michigan,
April 1972,

"‘C.

L7 Conway, Maxwell, Miller, THEORY OF SCHEDULING. Addison Wesley

Publ:l.shing Co. Inc., April 1967,

[»8] :’Demarco, J P., Snavely, Se. A., NURSE STAFFING WITH A DATA .PROCESS-
. . ING SYSTEM, The American Journal of Nursing, Vol. 63
) No. 10, October 1963, o . Lo

wtty

" . . oo
51

i +[9] Demarsh, K.G.; McLellan," E.I., NURSES SOLD ON_SHORTENED WEEK. 7

Canadian Hpspit:al, November 1971,

[10] Dodd, JW., | OPTIMAL ALLOCA'I.‘ION OF PERSONNEL AND OTHER ASSIGNMERT
- PROBLEMS, Department of Mathematics, Universit:?v of .
- Waterloo. - . ‘ A n '

»~

T11] ‘-Feyerherrn, AM., NURSING ACTIVITY PATTERNS: A GUIDE TO STAFFING.

Nursing Research, Vol. 15, No. 2, Spring 1966 ..

T[12] Frances, Sister Mary Ann, IMPLEMENTING A PROGRAM OF CYCLICAL SCHEDUL-
L ING OF NURSING PERSONNEL / Hospitals, Vol 40, July 16,1966.

\

[13] Freund "L.E:, A MODEL FOR ALLOCATING NURSING RESOURCES BASED ON -

.- . ASSIGNMENT DIFFICULTIES. Faper presentéd to: Joint
- Meeting of ORSA-"'riMs—'AI"'IE, November 1972. ( .

'; t ‘. .. . R ) _\;‘

87



L

]

[14]

[15]

[16]°
[17]

[18]

[19]

201

[21

22

iy [23] :

[24]
[25]
[26]
- [21]

[28]

§

"GE, GENERAL ELECTRIC FORCE  SCHEDULING SYSTEM, General Elec&ic

(GE) Information Services, Business Division, 7735 -
. ' 01d Georgetown Road, Bethesda, Maryiand 20014.5

Gelder, J.’y WORK SAMPLING OR U'i‘ILIZATION STUDIES — A MANAGEMENT
TOOL FOR NURSING ADMINISTRATION Canadian. Hospital,
February 1971, ‘ )

Hammon, ‘G.L.; Jacobs, S. E., DATA PROCESSING SB/ARED COMPUTER
‘ SYSTEMS - PART Hospitals, Vol. 44, May 1, 1970.

Hammon, G.L.; Jacobs S. E., DATA PROCESSING SHARED COMPUTER .
SYSTEMS - PART 2. Hospitals, Vol. 44, May 16, 1970.

Harris, D. H.,"NURSING/STAFFING REQUIREMENTS. Hospitals, vol. aa
_ April 16, 1970. .

Healy, W.C., SHIFT SCHEDULING MADE EASY. Factory Magazine,
October 1959. " '

Howell J. P., CYCLICAL SCHEDULING OF NURSING PERSONNEL. Ho_spitals",‘ .

Vol, 40, January 16, 1966 . \ -

Howell, J.P., GUIDELINES FOR CYCLICAL SCHEDULING. Community
Systems -Foundation, "Ann Arbor, Michigan, -April 5 1965. °

HSIP SCALE * NURSING STAFFING. PROGRAM. Hospital Systems Improve-
ment Program (HSIP), 934 University Terrace, Amm Arbor,
N Michigan, 48104.

Humphries, W.; Butler F.’,- NURSES HELP commcr A STATISTICAL STUDY.
»  Industrial Engineering, June 1970,

Jelinek ‘R.C.y A NEW APPROACH TO THE ANALYSIS OF NURSING ACTIVITIES.

Hospitals Vol 40, October 1966.

Jelinek, R.C.; Zinn, T. 1<., Delon, G.L.; Alemari, R.A., A NURSE
' SCHEDULING AND ALLOCATION SYSTEM IN OPERATION, - The
Medicus Corporation, Chicago, 1972.

£
-~

Jelinek, R.C,, METHODS FOR®SCHEDULING. The Univeroi;g of Michigan,

‘Ann Arbor, Michigan. - , S

.Jelinek, R.C., NURSE SCHEDULING CONTROL SYSTEM. 'l‘he Uniyersity of

Michigan, Ann Atbor, Michigan, March 1968

Lev, B, Caltag:lrone, R., Shea, F.J., PATIENT FLOW AND UTILIZATION

OF RESOURCES IN A DIAGNOSTIC RADIOLOGY DEPARTMENT.
" Investigative Radiology, vol.: 7, No. 6, November o=
December, 1972,

. - N . .
’ . At PR -~
N .
. [ s PN ¥
¢ . ., B
u ‘ -

88



o

. N

I

" [29] Levine, E., NURSE STAFFING m HOSPITALS. '

[30] MacDonnell, J.; Brown, U.; Johdhnson, B., TIMING STUBIES OF

[31] Maier - Rothe, C; Wolfe, H .B., CYCLIC scum)m.mc AND ALLOCATION
: Arthur D, Little Inc,, Cambridge,

[32] Melbin, M., CURBING - ABSENTEEISM AND TURNOVER AMONG NURSING PERSON—
Massaghusetts General "Hospital Boston, 4

[33] Honroe .G., SCHEDULING HANPOWER FOR SERVICE’ OPERATIONS.
[ 34] Morris‘n AR.: rO'Connor, Anna R., CYCLIC SCHEDULING. Hospitals
[35] Murray s Do Jay

[36] l’)xford Regional Hospital Board SCHEDULING OF STUDENT NURSES WITH &
Operational Research Unit 01d, Road

[37} Pardee c., CLASSIFYING PATTENTS TO- PREDICT STAFF anurﬁmmns .
. American Journal of Nursing, Vol 68, No. 3, March 1968.
[33] Parks,» 6,M., WORK smuuc AT REDUCED COST.

[39] Price E.M., STAFFING FOR PATIENT CARE = A GUIDE FOR: NURSING
Springer. Publishing Inc., 200 Park Avenue

\

7’

2

"\

Ve

-
! e Rt

of Nursing, Vol. 61, September 1961.

A ;

The American Jonmal ' :

o .

NURSING CARE IN RELATION TO CATEGORIES OF HOSPITAL

PATIENTS .

- Deer Lodge Hospital Winnipeg, Manitoba.

ON NURSING STAFF,

Massachusetts , 1973,

-

Y

Public Health Research Grant No. 606-7- 162,

[l

NEL,
Hassachusetts, 1968

=N

Engineering, August 1970.

Fébruary 16, 1970,

Modern Hospital December 1971.

COMPUTER MAKES THE SCHEDULES FOR NURSES.' h

’

.

[

ATD OF A COMPUIER.

Headington, Oxford, 1965. -
3

July 1, 1966. -

"SERVICE.

South, New York N.Y. 10003.

Nursing, October 1970,

[41] Ramey s Lo G., ELEVEN STEPS TO PROPER STAFFING.

4

[42] Rothstein, M., SCHEDULING MANPOWER BY MATHEMATICAL Pnocmmuc.

P |

Maxch 16, 1973,

-

Hospitals, Vol.47,

Hospitals , Vol.40,

Induatrial Engineering, April 1972.

o

t
v

f

-

‘Indug trtal

/

[40] Price E.M., 'I'ECHNIQUES TO IMPROVE STAFFING. American Journal ‘of. -

89 |

~c ’ .
X 2

Lo



[{:ﬂ

- [44]

j':[45]‘
. [46]-
[47] °

< [48]

[49]

[50]
[

* :"' [52]
i' N

N o
Warner, D.M,; Prawda, J., A MATHEMATICAL PROGRAMMING APPROACH

- PROBLEMS, WITH APPLICATION TO AIRLINE_CREW SC]'IEQQLIN
InM Technical’ Report No. 320—3004. September 19]1. B

Rub:l.n ‘Jes A TECHNIQUE FOR THE SOLUTION OF MASSIVE SET- COVERIN /

. VoI, T5, April 1969. - : ,

Schuette, L.L., DEVELOPMENT OF CRITERIA FOR EVALUATING NURSE : R
: - SCHEDULING. Program in Hospital Administration, . R S
' University of Mi,chi,gan, Ann Arbor, M:l'chigan 1973. S o
Spitzer, M., THE COHPUTER -‘ART OF - SCHEDULE MAKING. Datamation, L

Tibrevala R.; Philippe D.; hrowne ’J., op'rmm. SCHEDULING OF 'rw6 -
CONSECUTIVE IDLE PERIODS. Management Science, .
Vol 19,.No, 1, September 1972, ' -

-

Turk, C W. > AN ON=LINE ASSIGNMENT SYSTEH. IBM QQri:orat;lon; San '_,'_.
. Francisco, Califomia, 1972. - . .

Verzi M.A.;. TASK: AUDIT PROGRAM " (TAP)" PINPOINTS "STAFFING NEEDS. Lo T
- Hosplitals, August 1, 1966, - oL . . v,

Wandel, S. E. , A COMBINED LINEAR PROGRAMMING AND SIHULATION: MODEL
) FOR AGGREGATE PLANNING AND SCHEDULING OF NURSES IN °
HOSPITALS, Department . Industrial Engineering,
Stanford University, California, February 1972._, - "

FOR SCHEDULING NURSING PERSONNEL IN. A HOSPITAL..
Management Science, Vol.‘ 19,.No; 4, December 1972.

Warner, D.M., SCHEDULING NURSING ‘PERSONNEL ACCORDING TO NURSING
PREFERENCE: A MATHEMATICAL PROGRAMMING APPROACH,
University of Michigan, Program and Bureau of Hospital
Administration, August 1973. . ‘

Wolfe, H.; Young, J., STAFFING THE mmsmc UNIT. Nursing Research,
Vol. 14, No. 3, Summer 1965. .

]



@

APPENDIX A .

4 1

. .

2, Work Schéduie ASB,embleg,Progr;im-:Named "Nurse 2",
) e ’ . " ! ' !

Work Schedule Projector. Pfogran;—Na.med "Nuxse ", .
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Moo m e e WORK PATTERN. SELECTOR=-====~=== = === -

.‘"-----5--.—___---.-----—— ------------ N L T Y

" PARTIAL LIST. PROGRAM VARlABLES

O i Y -n-q --------- - - -~ - o - e . *

Mem Aka')tma';) OUTPUT ARRAY OF PATTERNS
R .\ il © - INDICATOR FOR'ANOTHER RUN .,
nee . DEFE) ' COVERAGE REQ'D ON DAY SHIFT = = -
tem U DAYS(T) DAYS OF‘IWEEK ' T
Yoo D1¢3). - COVERAGE ON DAY SHIFT o
Mee o D2(3) CQUERAGE ON EVENING SHIFT C
SR ;@&V D3¢(3) .- COVERAGE ON NIGHT SHIFT
e THY E(3) a COVERAGE ON EVENING SHIFT
M- INF _ INDICATOR FOR INFORMATION
fem N( 3) '~ COVERAGE REQ'D ON NIGHT SHIFT’
e P¢3) ~ .+ . STAFF NEEDED EOR COVERAGE
Yee PE-R(3) ' - RN'SsNI1'S;NA'S AVAILABLE
e REDUCE _WEEKEND INDICATOR ,
R S¢3) - . ' - TOTAL EACH CATEGORY- WEEKDAY
Mam S5¢3) : TOTAL ON EACH SHIFT-WEEKDAY
S s §1¢3) .- . TOTAL EACH CATEGORY-WEEKDAY
CLTwies. - 5203) TOTAL EACH CATEGORY-WEEKEND
Meee T SS51(3) . . TOTAL SHIFTS - WEEDAYS :
Haw §52(3) TOTAL SHIFTS - WEEKENDS .
T Mee TYPE(7,7) SEVEN BASIC WEEK TYPES =  °-
o= WEEK(49) WEEK HEADING , -
D w3cz2,18) - 3 WEEK PATTERNS
“-- - TWA(3,11) . - . 4 WEEK PATTERNS o
M=t VWS (75 12) S WEEK PATTERNS = '
Ve W6 (5513) 6 WEEK PATTERNS -
Veo W'f(hM) R § WEEK PATTERNS®
IMPLlC_lT I EGER(A Z)

LOGICAL*1 "WEEK(49),DAYS(T), ARRAY(49);TYPE(7:7)
COMMON/HOL.D/DAYS s TYPE

-

‘DIMENSION wa(z.m) WA(S:II):WSH;12):W6(5,l3):w7(laIA)JWSI( .

42) 5 -
wW52(42), W6|(32):W62(33)JN(3) E(3),D(3), NUM(S):P(B):S(IB)
DIMENSION SS(S)aSI(3);52(3):55[(3):552(3);D|(3).-D2(3).-D3(3):

“.PER(3) ' Lo

) DATA W3/2, 3:5353?‘: 12152 2:29?:3:2:2:3:?:2:2:2: 2/

DATA W4/|:?:?J35 3:4:5: 5:5:@: BJ@:3J 3:3:23 3+3:3» 3.03.! 3s 2:333:3

'335343,- /
2.’3.’3’3/ ] -y

5:6:6:@: .
0,0, D505 73 @J4.’4J4: 3:4:3: 3/

"DATA WSI /l slslsl152:2:25 2;293:3:5: 3:4:3: 4, 4:5: 4: Ss5, 5:5:5: 69

DATA W52/3535353545454> 3:3: 45 4,4, 4.: 4,3, 4.- 4:4: 3.- 3:4: 4, 4:3: 4y .

3:4:4a4:
3,3, 4 3+4,354,4, 43394:3:31

~ DATA W6|/J:|J 19152:252» 2:3:3:3:3:4: 454, 4, 5;5:5: 5555 6. 656565

0:s0:s050,~
DsSsd4/ Sy, - K .
D‘\TA W62/4J 4: 4,4, 4.-4:4.- 5:4: 4s 4:5:5: 4;’43 59554545 5,5,4, 454555 4

T . .’-ﬁ"i" 6
I . ! . .
=

93
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341435:414:4:4/
DATA W7:5:NUMJSEXJSSIJSSZ:YES/!:2:334:5:6 ﬁ9535:5:5:535
*@, 7o 6:5:4:3: 1%@s *YES'/

© EQUIVALENCE (WS1C1)sWS(1)), (WSZ(I) WS(@B)) (W6l(l)ow6(l ~)=———“r=’== .
.EQUI VALENCE (Wé62¢ 1 ),W6(33))
" EQUIVALENCE (PER(I):RN): CPER(2),Ni)» (PER(3), NA)

PRINT 5 - s,
5 FORMAT( /7 /79%Xs46 (" * Y/OXKs 'k 544K, " ** /97(: '*':442(.-'*'/97‘(0'*'
12Xs - .

'THE GENERAL HOSPITAL» 12X, * %' /9X, ‘*':447(.. ‘xe /9X1'*':4X:-
'WELCOME TO THE WORK PATTERN" SELECTOR': 4X, %'/ 9)(:'*':447(:.

el .

9?(:'*':44)(.- fx /97(.:46( *°)// ) :

PRINT 7 ) '

7 FORMAT( /7 /71X g rle You WANT INFORMATION ON How' TO USE THE PR
OGRAM? * -

/71X s PANSWER ‘s OR NO ENCLOSED IN SINGLE QUOTES- /) :

READ *.DINF-~ . ' B ‘/ * o ' ! * . ” .

IF (INF.NE.YES) GO TO |2 ‘ . ! “
PRINT i0

10 FORMAT( //79!( * % ')//lx.v 'INFORMATION /lx; l l( ** )//IX. 'PURPO

,S3E -* - !

/9%X4 *TO SELECT WORK PATTERNS FOR (3) CATEGORIES OF‘ -
STAFF « * /9%, *(EG. RN*'S,NI*'SsNA'*S) "~ ) .
//IX.- *INPUT ~'//7X,'THE BASIC INPUT 'IS .THE COVERAGE REQUIRED

.ON EACH SHIFT /TR, 'FOR EACH CATEGORY OF STAF‘F. * //TX: 'WEEKEN :

D COVERAGE-

<18 ALSO CONSIDEPED. //IK,» OPERATION =7/ 1 lX:'THE PROGRAM SE
LECTS - : : '
PATTERNS WHICH GIVE. THE MOST EVEN' /11K COVERAGE-.‘//I 1Xs*QU

" ESTIONS -~ . .
ARE ASKED BYCTHE COMPUTER AND THE PATTERNS /11K, 'ARE SELECTE

D BASED- , ,
ON THE ANSWERS GI VEN.*//1X, * ASSUMPT 1ONS -'//ISK.-"EACH PERSO
N -

WORKS 5 SHIF TS/WEEK. '//ISXJ'MAXIMUM 7 DAY WORK STRETCH(4:5.- 6'

»1 WEEK PATTERNS)»8 FOR 3 WK® -
/713X, 'EVERY PERIOD OFF SHALL BE AT LEAST 2 DAYS DURATION.

. - /{1%5 *DETAILS ~'//9X, *ANSWER YE5 OR NO IN SINGLE QUOTES UNLE

8§ - - - .
SPECIFIED OTHERWISE.'//9X,'PATTERNS ARE L ISTED WHER%.: *//9% s

“BLANK .- WORKDAY ' //9Xs 'O --DAY OFF'//1Xs 'LIMITS = *//8X,-~

17/~ . -

qeC k) | ‘ , ’

GO TO 12 , o o
14 PRINT 13 . ‘ -

a

*MAX1MUM NIUUMBER OF EACH CATEGORY WE CAN SCHEDULE AT A TIME = .

13 FORMATC /7 /71X, 'OKAY THEN:LET' 'S LOOK AT THE WEEKEND COVERAG

EJ'/7)

SEX=1 T - o I q-,
12 PRINT 15 : L : '

194

' z-{ l'?z‘

wﬁ



i e

‘ .
. "*=-=-=DAY SHIFT’ ) . ' S :
15 FOHMAT(V!X;SS('-‘)/]X.'FIRST,LET"S CONSIDER‘THE DAY SHIF.
Te'/1X535('-"2/) o : -’ .
* PRINT 20 - : Ce '
20 FORMAT(IX, "HOW MANY R.N.''S ARE NEEDED ON DAY SHIFT? /)
READ *,D( 1)
PRINT 30 . o : .
3@ FORMAT( /1%, 'HOW. MANY N.l. \s ARE NEEDEDsON DAY SHIFT?'/) -
. READ *,D(2) ' : -
PRINT 4@ )
' a0 FORMAT(/IX.'HOW MANY, N.A. 'S ‘ARE NEEDED ON DAY SHIFT?*/)
READ *,D(3) * ' .
. "==---EVENING SHIFT - '
PRINT 45 ’ . o
45 FORMAT<//|x,36<---)/|x.'Now,LET'-s CONSIDER THE EVENING S
HIFT.'/1Xs36¢C *=*)/) o
PRINT S@ ' ‘
5@ FORMAT(1Xs *HOW MANY ReN:*'S ARE NEEDED ON EVENI'NG SHIFT?'
/)
READ *,E¢1) . . oo .
PRINT 60 - o
60 FORMAT(/IX:'HOW MANY N.I."S ARE NEEDED ON EVENING SHIFT
7' /) .
! READ #*,E(2) _ L . .
"PRINT - 70 AN Cooe
7@ FORMAT(/1X, 'HOW MANY N.A.''S ARE NEEDED ON EVENING SHIFT
V)
READ #,E(3) ' o , )
_ AT NIGHT "SHIFT .
“ PRINT 74 ___ e 6 ' :
. 74 FORMAT(//lx,as('--x/qu'now.LET"s CONSIDER. THE NIGHT SH
) lFTo./" f . . . . ['. .
<i- 1X535(° =) /)
~ - PRINT 80 ' ' ' ‘ .
8@ FORMAT(1X, 'HOW MANY R. N."S ARE’ NEEDED ON NIGHT SHIFT?'/
) o -
READ *,N(1) : .
PRINT 9@ ,
9@ FORMAT(/1X,s 'HOW MANY N.1.''S ARE, NEEDED ON NIGHT SHIFT? /"
) v :
READ %, N(2) . ’

x
~

@

PRINT 100 :
180 FORMAT(/IX;'HOW JMANY N.A.'"S ARE NEEDED. oN. NIGHP:SH[FT?'
% '
READ *,N(3) B T
IFCSEX.EQ.1) GO T0. 123 ‘

PRINT 1@1 ‘

101 FORMAT(//1%: "HOW MANY RoNe®®S oN.1.%'S oN.oAs**S DO-YOU H
AVE AVATLABLE FOR THE UNIT, *//1Xs 'EXCLUDING THE HEAD NURSE A
ND TEAM LEADER?'4/1X, "TYPICAL ANSWER MAY BE S554,4° /)

READ *, PER ° ,
== - --WEEKEND- POLICY b2
121 FORMAT(//1X, 'DO" YO REDUCE STAFF ON WEEKENDSF'/)

¢ PRINT 121 R ; . -
ap - N ’ ;

Y- :
~



LT
!

e ) ] -

READ * , REDUCE N ‘

"e-s-=STORING INF’UT FROM WEEKDAY COVERAGE:

Do 122 °1=1,3
SICI)Y=DCII +ECDANCE)
SS(1)=5S1(1)=*5 ,

'881¢1)2=DC)+S81C1) | o
SS1(2)=E( ) +851(2) N \

SS1(3)=N(1)+S51(3) ~

- DIC1)=D(I])

P2(1)=E(1) : : -,

, 122 D3CHy=NC1) - ) B

IF(REDUCE.EQ.YES)" G0 TG 14

GO TO 151 4

"---=-FINDING THE COVERAGE ON A WEEKEND
123°DO 124, 1=21,3 . _ ,
S2(1)=D(1)+ECH+NC1Y ) ,
8S(1)=52¢1)%2+S5C1) : .
552(1)>=DC1)+552¢(1) , \ ..
SS2(2)=E(1)+552(2) | I

'124° 552(3) =N(1)+552(3) ' ‘

"-----NUMBER OF PERSONNEL NEEDED CONSIDERING WEEKEND REDUCTI

ON . .

Do 125 =13 . . I -
REM=MOD(SS5(1);5) . Vo

P(1)=SS(1) /5 - :
IF(REM,GE.3) P(l) P(l)*’l

125 CONTINUE - :
 V'==7==PRINTING SUMMARY OoF COVERAGE WEEKDAYS WEEKENDS
PRINT 126 :

126 FORMATC //78( '*')//19)(.-_'SUMMARY OF COVERAGE REQUIRED'/!‘?X

228(C° =)/ /13X, °NEEKDAYS ' 924X, 'WEEKENDS' )
PRINT 127 '

127 FORMATclax,ac'-'),24x,ec'-')//ax,'RN'.ax.
'TOTAL',lGX,'RN‘jﬁXE NI '53Xs *NA'53X, "TOTAL'//)
. 1)sDsSS2(1)sD2,551(2),E, $52(2) ’
178 FORMATcsx,-D',zx.|2,3<3x,12>.|ax,:D',2x.|2,3cﬁx,|2)//sx,

PRINT 128,D1,551¢(

"E*52X, 125 3(3X: 12),518Xs *E*,2Xs 12,3(3X:12))
PRINT 129, D3,551 (3):N:SSZ(3);S!;SZ

1

s'TOTAL'52X%, 12s2(3XJ 12y, l IX: TOTAL';ZX:IZ;Z(SX: 12)77)

151.28¢1)= D(l)+E(I)+N(l)

T S(2)=D(2)+E(2)+N(2) - -
S(3)=D(3) +E(3)+N(3) I ‘
55(12=DC1)+D(2)+N(3) o]
_SS(2I=EC1)+E(2)+E(3) . - oo
SS(37=N(1)+N(2) +N(3) . ‘

Y-----NUMBER OF - PERSONNEL NEEDED WITH NO~ WEEKEND

Do 1S I=t13 -
- S85=S(1)*7, Ll ..
,RE =MOD( 555,5) ' ‘

PUID=SSS/5, . . R

. i /‘
Nl',sx.°NA',3x |

. 129 FORMAT( /5%, 'N* ,2x,|2,3<ax,12>.lux.'N'.zxflz.aesx.r2)//1x

GO TO 131" .
\q:"'f"““F‘lNDlNG THE COVERAGE WITH NO WEEKEND REDUCTION OF‘ STAF
F

REDUCTION - °

°

‘r



=5

~—

12

iF(REM.GE.3) PCI)=P(1)+] .~
115 “CONTINLUE

eem PRINT ING COVERAGE wlTH .NO REDUCTION = i

PRINT 116

116 FORMAT( //78( *.)//ZGXJ'SUMMARY OF COUERAGf REOUIRED'/ZG

Xs28C*=')/7) ‘ . ¢
PRINT 118,DsSSC1),E,S5(2)sN,55¢3),§ =~ - ’ .
118 FORM%T(?BX::RN 23%s *NI* 23X, "NA® 2K, " TOTAL ! //25Xs *D* 5'2Xs

125 -

3(3X;[2)//25X:'E sZX:lZ;S(GX:LZ)//ZSK{ :2X312:3ﬁ3X332)//2L

* Xs *TOTAL ', -

2X'|2'2(3X;|2)//) °
“~<c=-=-=PRINTING STAFF REQUIRED TO GIVE COVERAGE
131 PRINT 119

119 FORMAT( 20X, *NUMBER OF PERSONNEL /20K:I9('-')//9X:'NEEDED

"5 15Xs "AVAILABLE *» 7X, ' SELECTED"' /)
PRINT 153,P(1), PER(1),PER(1),P(2),PER(2), PER(2), P(G):PER(b);

*PER(3)

153 FORMAT(IX,~RN'.8X;I2.2@X,12,13X,lZ//lX:'NI'.BX,IZ,ZEK,lz
,lSX;IZ//IX:'NA;:BX;IZ;ZGX:IZ;I3X,12//70('*')/lX;'*’.b7X.'*'
1K, " x5 6TK, "% e
) FIRST WE SCHED”LE THE R«N."'S “ '"'-\D
. PRINT 132 ’

a

’ _132 FORMAT(1Xs *» ', 18X, LIST OF PATTERNS SELECTEU';24X.'* /11X

1R SO TR R LI K kTR R /TO( R Y //)
|F(PER(1) LE.7) @O fO 133 :
IND=1 . - oo ‘ Ly
CALL PRINT(&18@) ° ‘ o :

133 IND=1. o : ) v o
PRINT 134" i C

134 FORMAT (//ZGXJ'LIST OF PATTERNS FOR R N.**S* /20X027('"'
Yr77)

G0 TO¢ |2@: 120, 1303 140, 15031651 17@) ., RN

J12°.1IF(PER(2),LE.7) GO TO.“13 5

" CALL PRINT(&189) o .

oo
e

135 PRINT. 136
136 FORMAT(//ZGX,'LIST OF PATTERNS FOR N. l."S'/ZGX;27<'h')'

/7)) p

GO TO(IZG:l20;l30%l41:150:l69:I7GJ,NI
1t4 IF(PER(3).LE.7) GO TO 137
CALL: PRINT(&I9E)

e

137 PRINT 138 . -
138 FORMAT( 7/28X, *LIST OF PATTERNS FOR N.AL' 'S /2ux.27('-')"

/7)
GO TO(IZG:IEB:|30:I403150:|60:170)JNA
126 PRINT 154 6

154 FORMAT( //1Xs *THIS SCHEDULING PACKAGE IS DESIGNED Tb SCHE

DULE 3 TO 7 ‘PERSONNEL AT A TIME.'/)
GO. TO 190

M- - 43 -WEEK COMBINATION S .

130 CALL PAT(ARRAY,ws.wEEK,z,a,|a> 2
GO TO 180 o ‘ °
e A-WEEK GOMBINATION. ) : o
148 CALL PAT(ARRAYsWA4,WEEK»3,4511) L.



G0 TO i8@
#2e---5-WEEK COMBINATION
150 CALL PAT(ARRAY.ws.wEEK, ,s,|2>
GO TO,189 : ' ,
. Meawe-g-WEEK COMBINATION - ’ -
160 CALL PAT(ARRAY.we.WEEK.s.e.13) :
GO TO 180
Yeo-e-7-WEEK. COMBINATION
1.7¢ CALL PAT(ARRAY,W7,WEEKs1,7,14)
180 IND=IND+1 . )
GO TO (112,1125114),IND ‘-
190 CONT INUE . . . .
PRINT 194 S o .
194 FORMAT(//]X: 'GOOD-BYE, SEE YOU NEXT TIME.'//)
END
SUBROIIT I NE PAT(A:!WK.IWEEK;L;M;MM) _ .
IMPLICIT INTEGER(A-Z) S A
LOGICALx* | DD(7),IWEEK(49),A(49)JIYPE(7 7y
COMMON ./HOLD/DD,s | YPE -
DIMENS I ON {WK(LsMM) 1 s «
dd=1 0 4 . . L. 4 : ct .
DO 5 Kst,M R
PO 5 J=1,7 | | o /
JWEEK(JJ) =DD(J) , ? :
5 Jd=JdJd+1 « - :
Jd=Jdd-1 - i S
PRINT |@.<|WEEK<J>. =1,dd) ' -
10 EORMAT(!X;'PATTERN NO.* ,nx,vchn,IX)) I
‘DO 30 I=1,L ) o . '
S KK=1 o - . ) : :
" DO 208 J=1.M . ) B C T
DO 28 K=1s7 : SR ~ ‘
T LIM=iWK(1sJ)+) - - .
ACKK)=I'YPE(LIM,K) - - - -
.20 KK=KK+] ' S .
3@ PRINT 40.3.(A(tl).l|—|.JJ) A
40 FORMATtex.lz,sx.7<7A1.|x>) )
"PRINT 50 °
.50 FORMAT( //15Xs *DAILY COVERAGE FOR. EAbH PATTERN ABOVE /asx,
37 =) /) e X P :
PRINT 60 o ' / -
60 FORMAT(18X, 'PATTERN NO.'»5X, 2 M T W T F § S'/) ~
« MMM | '

v [

"DO 7@ i=1,L
70 PRINT B@,1, (1WK(1,K),K= MMM, MM) -

. 80 FORMAT(ZSX;IZ:9X.7I?) ‘ -

'PRINT 99 - ’ - N

90 FORMAT( / /T8¢ *%* )) , , ‘ ‘ .
* RE‘THRN s, Lo, : B R
END - LR . 'a‘ e . .
SUBROUT I NE PRINT(*) I - Co

\PRINT. 1@

18 FORMAT( /1%, 'IT 1S IMPOSSIBLE TO SELECT A PATTERN.SINCE TH
E NUMBER UF QTAFF REQUIRED IS GREATER THAN SEVEN.'/) o

R}

o i ] Ve N ’ 0 . . -. -



-

'RETURN 1
END . .
BLOCK DATA &

LOGICAL*} DAYS(7)s TYPE(Ts7) '
COMMON/HOLD/DAYS, TYPE o .

DATA QA.YS/'M':;":.T':'W';'T'J'F'a'S"J'S'/ ) * '
DATA TYPE/ O'sSk' "53%'0°s6%" ",2%°0"36%° ',2%°0',6%" ."52%"
0's - ’ ) -

6% 'L2%'0'56% ',2%'0'/ .
END .
= . .
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. Me~ea--<----WORK SCHEDULE ASSEMBLEB**--**---‘r~
" FARTIAL LIST PROGRAM VARIABJ
L ..‘..n. ........ - e - .

- ARRAY(7,49,3)  «EXPANDED:.PATTERNS
"- s ACT754953) . .EXPANDED - PATTERNS
e AAC 75494 3) . 'EXPANDED PATTERNS
"-- ' A1(7,49,3) , - = EXPANDED PATTERNS
“e- - ANS .~ . INDICATOR '

oo © ANSS INDICATOR _

e w - CR(3,49) " ARRAY OF COVERAGE
"ee  C(3549) ARRAY OF COVERAGE
.~ . CC(3,49) . " ARRAY OF COVERAGE I
- . CS(3,49) . ARRAY OF COVERAGE
fee T CT(3549) *° . ARRAY OF COVERAGE.
“--= .. CRT(3;49,4) - TOTAL COVERAGE

BRI CAT(3) PATTERN LENGTH
e . U DAYS(T) DAYS- OF WEEK , N
M- - INF | : . INDICATOR Coon o
e - IND ' " INDICATOR :

LN INDIC . INDICATOR N L
“-~ - KIND(3) . ' - NAME OF WORK CATEGORY ' o
Y- LEN" L LENGTH OF; WORK PATTERN

e LL - : _ . LENGTH 'OFf, WORK PATTERN

Co e . NUMB(3) -7 NUMBER PERMANENT STAFF

A L3 : LETTER X

. M- . PAT(7,7,3)° - WORK PATTERNS FOR. STAFF

Lte- PCT57.3) . WORK PATTERNS. FOR STAFF
fe- L PS(7,49,3) PERMANENT STAFF PATTERNS

M- "PPP(7,49,3) . PERMANENT STAFF PATTERNS
Yew "PERM . " INDICATOR ‘

" Yee - "PARM . . INDICATOR , , '

“-- °  REV(T) ARRAY FOR REVISIONS

M. . REVISE- . : REVISION NIMBER

‘==~ - ROT(3) .~  .ARRAY OF SHIFT TYPES
o - RUN .. . _RUN NUMBER

M- SAT - " INDICATOR ! : : e
e-e  SC1sT) . WORKING ARRAY - S e
s~ . STRC14) - MIN AND MAX:ARRAY . o,
"-- - TYPE(3) ,. NAME OF WORK CATEGORY - ’

LR TC7,49,3) PERMANENT .

"-- -+ WEEK(49) ' WEEK HEADING .

M- WKNO : WEEK NUMBER .
Yoo "WK(49) T © WEEK HEADI NG _
LI W(49) — WEEK HEADING

s D A S e e ew e W oam e e A G D T W M M ap s S G T e G M NS WD Ae AD e e dn A W G e P G Gy ER G B MM e

_ IMPLICIT INTEGER (A-2Z) . '
. DIMENS [ ON PAT(7,7,3),DAYS(7).WEEK(49> ARRAY(7,49,3) Rgng).P

" S(7,49,3), ROT(3), CR(3:49):CRT(3:49;4);05(3;49):CAT(3) KIND(3
)

pATA OH:ROT.DAYS:BLA;CRT:CAT:YES:IND;INDICJRUN/ X' 'D'J'E';"

N "M%, *T 5 W 'T 'F 'S' 'S' ! aSBB#Z;S*D:'YES':S*ﬂ/
"PRINT 1@
IB FORMAT(//9K,46(‘* )/9X; )44XJ?*./9XJ Y2 A44Ks " /IK, k0



o102 ¢

e . .
.|2X,'THE GENERAL HOSPITAL'»]ZX: * k!’ /9X.n _'aql‘erf*'/‘?Xa'*'alx:
"+ WELCOME TO THE WORK SCHEDULE ASSEMBLER  «*s "% ' /9%, '¥'s-
AAK; K /9K K 44K, TR ZINYAGCTRY /Y)Y L C
PRINT S - , ‘
S FORMAT(//1X,'DO YOU WANT INFORMATION ON HOW TO USE THE PR -
OGRAM? */ /1Xs 'ANSWER YES OR ﬁQ‘ENCLOSED IN SINGLE GUOTES.'/)
READ *, INF : , .
IF(INF.NE.YES) GO TO IS

PRINT 6

6 FORMAT(//78¢ "% )//IX,'INFORMATION /1x,|s<°m Y /71%s * PURPOS

E - '-

//9%Xs *TO WORK OUT DAILY SCHEDULES FOR (3) CATEGORIES OF STAF

Fo'/9%, - S

"CEG. RN''S,NI’*SsNA*'S)" //lX,'INPUT -) -

PRINT 7 . . -
7-FORMAT( 7X, *THE 'BASIC INPUT IS A PATTERN (SHOWING DAYS OF

F AND SHIFTS) */TX, ' - .y

WHICH. MAY BE SELECTED USING “NURSE]” PROGRAM OR WORKED OUT'/
7Xs ' INDEPENDENTLY .°*) .
‘PRINT 8
8 FORMAT( //1%s ' OPERATION -'//IIK:'THE PROG AM SCHEDULES ST
AFF IN A CYCLIC - '
MANNER AND REPORTS * /11X * ON EACH SCHEDULE PRODUCED. //IIX:!T -
HE OPERATOR- T
- ANSWERS ‘A SERIES OF nussrlons THAT THE COMPUTER /IIXJ'ASKS
. AND CHANGES =~
EACH SCHEDULE UNTIL A SATISFACTORY SHIFT /11%, ' COVERAGE AND
PERSONNEL MiX IS OBTAINED.') . ' '
PRINT 9 ~ ‘ -
9 FORMAT(//IK,'DETAILS -'//9X;'ANSWER YES OR. NO IN SINGLE Q
UOTES -~ . - -
UNLESS SPECIFIED OTHERWISE.'T: - , :
7/9Xs *THE PATTERN |S ENTERED SHOWING DAYS OFF, - : - '
AND SHIFTS WHERE: *//9X, *X - DAY OFF',T35, 'R - REQUESTED DAY
' OFF'/9X, 'D - DAY SHIFT',T35,'S - S51CK LEAVE'/9X,'E - EVENING ' . .
SHIFT‘,TSS,'O - DAY.OWED'- R
/9K N - NIGHT SHIFT‘,TBS.'T - NURSING DISTRIcT /9%, *A - ANN
UAL - .. .
LEAVE', T35, *C - CLASS DAY //9%s *PATTERN LENGTH IS IN WEEKS. ",
/79Xy = - '
*TYPING CODE FOR PATTERNS'-'//?X,'B - DAY orF',Tas.'s - REQU
ESTED. -
DAY OFF ' /9%, 'l - DAY ‘SHIFT',T35,'6 - SICK LEAVE® /9x.'2 - EVE
NING -
%HlFT',TSS,'7 - DAY owED'/9x,'3 - NIGHT SHIFT':TSS:'B - NURS
ING -
DISTRICT® /9x,'4 - ANNUAL LEAVE'.Tas,'9 - CLASS DAY'//9X.'NOT
E: CODES @ - 3 USED IN THIS PROGRAM-'//IX.’LIMITS -
= S/9K, - '
© 'MAXIMUM PATTERN LENGTH*

]

7 WEEKS,//9X. ‘MAX1MUM NUMBER OF

¢

PERSONS IN EACH CATEGORY

s
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15 PRINT 12
12 FORMAT(//1X, 'STAFF CATEGORY? M

IND=IND+1

"READ *, KINDC I ND) o

PRINT 20
20 FORMAT(/IX.‘PATTERN LENGTH?'/)
READ #,LEN
CATC(IND)=LEN
LL=LEN*7
PRINT 30.
30 FORMAT(/IX:‘PATTERN?'/) .
READ *, ((PATCI, J,IND),J-1,7).|-).LEN)
DO 21 1=1,LEN
DO 21 J=1,7 :
IF(PAT(lsJs IND).EQ.8) PAT(I.J.INDS OH
IF(PAT(1,Js IND).EQ.1) PAT(lsJ, IND}=ROT(1)
"IF(PAT (lsds IND)EQ2) PATC(IsJs IND)= ROT(2)
"IF(PAT(lsds IND).EQ.3) PAT(an,lND)-ROT(S)
21 CONTINUE
dJdJd=1 o
DO 25 =1L .
DO 25 J=1,T A ’
WEEK(JJ)=DAYS(J) o
25 Jd=dJd+l1

LI PRINTING INPUT
PRINT 65,LEN, KINDCIND) |
' 65 FORMAT(/1X, ‘PATTERN CHOSEN FOR ',I).1x.A4/|x.25v

PRINT 84, (WEEK(J)sJ=1,LL)

PRINT 84:((PAT(I:J:IND) J-IJT)JI"‘.’LEN)

84 FORMAT( M1 Xs TA1 D) '

85 FORMAT(1X, 'EMPLOYEE', 7(le7Al))
"'==~=---EXPANDING PATTERN , ' o
PRINT 78,LEN, KINDCIND) ‘ : ’

PRINT 85, (WEEK(J),J=1,LL)

' v CALL EXPAND .( PAT,ARRAY,LEN,IND) =,
CALL COVER (ARRAY,LEN,CRs INDC )

**ree==CHANGING ONE WEEK .
REVISE=9 ° : )

. 225 PRINT 230

+.230 FORMAT( /1% ‘S,,AT.I SFIED WITH CbV_l-fRAGE?"/) =

READ *,SAT o .
I'F(SAT.EQ.YES) GO TO 27@ - .
1@ REVISE=REVISE+1 _ . //
“—----PRINTING PATTERN. - & "

" PRINT 83 g

- 83 FORMAT( /8K, 'THE PATTERN IS /87(;14(‘-')./)
- LEN=CAT( IND) ’ N

PRINT 82,(1l,1=1,LEN)

82 FORMAT( T(4Xs 11,3X))

e

LL=CATC I ND)*7
PRINT 84, (WEEK (), J=1,LL) -

PRINT 84, ((PATCIsds IND)sJ=1,7)s 1=1, ,LEN)
_PRINT 240 o ‘ : . A

.
bl ‘

r'»‘

')/>‘

78 FORMAT(//9X, ‘SHIFT SCHEDULE FOR ', I 14 1XsA4/9Xs 25(1 =) /)
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240 FORMAT(/1Xs *CHANGE WHICH WEEK? " /)
READ *, WKNO - .
" PRINT 250

258 .FORMAT( /1 X, *REVISION FOR THAT WEEK? " /)
*"---r-READING REVISION "
" READ *,REV

.DO 255 J=1s7

CF(REV(J).EQ.@) REV(J)=OH

IF(REV(J).EQ.1) REV(J)=ROT(1)
IF(REV(J).EQ.2) REV(J)=ROT(2)
IE(REV(J) .EQ.3) REV(J)=ROT(3)
255 CONTINUE : :
DO - 260. M=1+7

260 PAT(WKNO,M, IND)=REV(M) ' -
R PRINTING REVISION : . .

PRINT 26S,REVISE ‘A

265 FORMAT(/9%Xs "REVISION NUMBER's13).
.PRINT 78sLEN,KIND(IND)

PRINT 8S5s(WEEK(J),J=1sLL)

CALL EXPAND(PAT, ARRAY,CAT(IND),1ND)
CALL COVER(ARRAYsCAT(IND),CRsIND)

GO TO 225

y -

. '270 CONTINUE

e PERMANENT SHIFT STAFF

PRINT 280 ’ :
280 FORMAT( /1X» *ANY PERMANENT SHIFT STAFF? /)
READ *s PERM

IF (PERM.NE.YES) GO "TO 305 ' -‘
284 CALL SPARE(PS, CAT(IND),WEEK,CS, IND) .
.PRINT 283 '

7'/)

READ *,PARM .
IF(PARM.NE.YES) 60 TO 284

DO 285 J=1,3 :

DO 285 K=1,LL

285 CRT(JsKs4)=CS{
"ee---PRINTING OUPl
305 . PRINT 300
38@ FORMAT(/IX, *FIULL
READ *, OUT
IF (OUT.NE.YES) GO TO M@

CALL OUTPUT(ARRAY,LEN,WEEK.Ps,KlND.PERM,IND.&aluo
319 CONTINUE _
*-----1NSERTING COVERAGE FOR PATTERN(RN:NI.NA)
DO 320 J=1,3
DO 328 K=1,LL |

" 320 CRT(d;K:lND)-CR(d:K)+CRT(d,K:IND)+CRT(J;K)4)

#IFCOUT.NE.YES) GO TO 390

K)+CRT(JsK,4) P
REPORT , -

EPORT ‘ON TIME SCHEDULE? 23

"tF(PERM NE.YES) GO TO 351"

#t5--~-PRINTING TOTAL “COVERAG E -

‘//’PRINT 335, KIND( IND) L - B
- '335. FORMAT( /I X, *TOTAL COVERAGE *sA4,"' AND SHIFT STAFF'.

235¢° - ')/)

-

e

!

a

L}
‘

283 FORMAT( /1X, *SATISFIED WITH THE PERMANENT SHIFT SCHEDULE

ks
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PRINT

337J(WEEK(J) J=tsLL)

337 FORMAT(9XJ7(IXJ7A|))

DO 34

B M=1,3

34D PRINT SSB:ROT(M);(CRT(M.N.INP) N
350 FORMAT((BX,Al,T(1XsT711))) - ’

351 CALL S!iB2(ARRAY)

GO TO

354 IF(IND.EQR.3) GO TO 355

PRINT

RETURNING TO SUBROUTINE OUTPUT
39@

95

sLL)

-

95 FORMAT( /1Xs "SCHEDULE ANOTHEE/ ATEGORY OF

READ

*5 ANS

IF(ANS.EQ.YESY GO TO 15: ////

- 355 PRINT 370 P

STAFF1°*/)

‘370 FORMAT(/IXJ'SATISFIED WITH THE COMPLETE SCHEDULE? * /)
READ %*,ANSS

IF (ANSS.ER.YES) GO TO 440"
PRINT 380
380 FORMAT( /71Xs *CHANGE WHICH STAFF CATEGORY? /)

READ

%5 IND

‘v-—+LZEROING CRT

DO 382 N=1,3 ., =«

DO 382 K=1,LL

CRT(N»

60 TO

’

Ks 1 ND) =0

- 382 CRT(N,K,4)=0 )
FEVISE=0 * -

100 ] -

-TOTAL, COUERAGE FOR COMPLETE SCHEDULE
390 CONTINLE
IF(OUT.NE.YES) PRINT 395

IFCIND.EQ.1) PRINT 485, IND " '

"485 FORMAT( /1X, *TOTAL COVERAGE FOR *3
CAX3BC -y :

IF(IND EQ.1) GO TO 406

PRINT

400 FORMAT(/IX,'TOTAL COVERAGE_FOR

AFF* /1

400, IND

Xs41C =) /)

426 DO 419 M=1,3 °

DO 4[

# N=1,LL

410 CRT(M,N»4)=0 :
= --=~SEARCH F.OR MAX 1 Ut LENGTH‘PATTERN

' MAX=0

{

DO 402-'K=1,3
IF (CAT(K) GT.MAX) MAX= CAT(K)
482 CONTINIE

-. KK=1

-TOTALLING CouERAGE S0 FAR’

. LL=MAX*7 ,

‘DO 420 M=1,IND

DO 420'L=1:3 e . ,
SOMA=CAT(M)*7. "4 -

SOME=S0MA )

.-395 FORMAT( //28C %), * SUMMARY REPORT',28¢ " *-)//)
IFCINDIC.GT.IND) IND=INDIC -

11.* CATEGORY OF STAFF

it

o

r ~

CATEGORIES OF ST
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DO 420 K=|,LL : ' s -

"~ DIMENSION P(7:7,3),A(7,49:3):S(l:7)

. .o T

. - .
g . . LR -
b . . b

IF(SOME.GE .K) GO TO-415 SR Lo T
KK=1 i . . .
SOME =5S0ME +S OMA

415 CRT(LsKs4)= CRT(L,K,4)+CRT(L,KK¢M)

" 429 KK=KK+] .° .-

el el PRINTING TOTAL COVERAGE SO FAR
PRINT 337, (WEEK(J)sdJ=1sLL)

DO 430 M=1,3

43@ PRINT 350,ROT(M),<CRT<M,N,4>,N-| LLy- o ¥
RUN=RUN+1 . .
PRINT . 435, RUN , R |
DO 432 N=1,3 , o e
DO 432 K=1,LL ' . . . .
432 CRT(NsK,4)=0 AT -

435 . FORMAT(/IX:'END OF .RUN ':II/IX:IZ('-')//7@('*'1/}) L

INDIC=IND , : : ‘ j
GO -TO 354 T , ; '
448 PRINT 360 o Lo
36@ FORMAT(//1X, *SO LONGsSEE YOU NEXT TIME!'/) /
END .
“-=--SURROUTINE TO EXPAND.PATTERN . ", L
SUBROUTINE* EXPAND(P,A,LG,P0OS) 19 to
IMPLICIT INTEGER(A-Z) po o

LL3=| , L R

" DO 1@ LLi=], LG .
" DOL 1@ LL2=fws 1 ,' o

AC1,LL3,P0OS)=P(LL1,LL2,P0S)

10-LL3=LL3+1 . - R

L=LG-1
DO 1006 1=1,L
LEG=LG ’

. DO S0 J=1s57

o

50 S(I:J) P(LG;J:POS) - SR ‘e - . o
DO 68 M=2,LG ' : o ST
DO S5 N=i,7 » A

55 P(LEGsNsPOS)= P(LEG-IJNJPOS) ' '

.60 LEG=LEG-1 . o
DO 7@ K=1,7 : Y
70 P(IaKsPOS) SC1,K) . . ’

LL3=] '

DO 82 LLI-!;LG
DO B2 LL2=1,7

A(lI+1,LL3,P0S8)= P(LLI:LLZ:POS)
82 LL3=LL3+}| . \ e

. 198 CONTINUE - : o 5 e

LL=LG%x7 . ) . . o
DO 126 1=1,LG - " : '

a

1@5 FORMAT(cax,lz,ax,vclx,vAl))> ' L

. 12 PRINT nas,l.<Acl.J,Pbs> J=t,LLY .o . T

Z=l ) o o

DO 112 1=1, LG e , e
DO 118 J=t,7 o C
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‘ /- : , s
PClsJsPOS)=AC1.2, POS) . . . \ _ .
1@ Z=Z+1 ] s o :
RETURN' REEE, _ o Q )
END . ' e
Hew=w=SUBROUTINE TO TOTAL COVERAGE. DAY;FVENING;NIGHT

~ SUBROUTINE COVER(AA,LENG,CC,PLA)

-

IMPLICIT INTEGER(A-Z) ' -
DIMENS | ON AA<7,49,3),C<3),CC(3,49) RGT(S) T
DATA ROT/‘'D's 'E'5'N*/ . . , o

END=LENG* 7 s o
DO S 1=1,3 . ~ T .-

DO 5 J=1,ENDe . : - : -
5 CC(l,J)=0 . _ L o N !
DO 2@ J=i,END oo ' ‘ ~
—~C(1)=0 . — S,
'Ct2)=0 : A v

C(3)=0 ‘ :

DO 10 i=1,LENG
DO 10 K=1,3 .

IF(AAt1sJsPLA) EQ: ROT(K) )" C(K) C(K)+I : o
1@ CONTINUE ) : o ’

DO 15 L=1,3 .
1S CC(L,J)=C(L) - u
20 CONTINUE '

DO 48 M=1,37 . '

. 49 PRINT SGJROT(M),(CC(M.N) N~1,END)

30 FORMATC((BX,AlsT(1X,711)))Y . = ‘ o ,
RETURN , S , .2 S Ce
END - . . o , .

Mamana SUBROIITINE FOR PRINTING OUTPUT o -

SUBROUT INE OUTPUTCAY. LENGTH,WK,PPP.TYPE,PER,MMM,*)

IMPLICIT INTEBER(A-Z)

DIMENSION A1(,7s 49,3>,WK<49),C<3.49),PPP<7 49,3).5TR<14) TYPE

.
cu

JG)

DATA OH,DAY;EVEN,NIGHT:YES;STR/ X's 'D'.'E','N*,'YES',+4*0/
Vi=0 A . . :

v2=g - _— {‘ 4 .
V3=g . A oL
Va=@. - T ' . P
TL=LENGTHx*7 o '“ R

PRINT S, TYPE(MMM) ' '

S FORMAT( //78( *x.') //2BX,.' FULL REPORT FOR" ,A4/2bx,2@('-')/)
°"e~---PRINTING SCHEDULE ’

IF(PER.NE.YES) GO TO ‘4
CALL SUBI1( PPP,.WK,MMM)

4 PRINT 6, LENGTHs TYPE(MMM) - ‘

6 FORMAT(/1%s "SHIFT SCHEDULE FOR',lx,ll,ix,A4/|x,25(' /)

... PRINT lﬂo(WK(J) J=1,TL) o

i@ FORMAT(1X; 'EMPLOYEE ', 7(1Xs 7A1))

DO 20 1=1,LENGTH e

20 PRINT 25,1, CAICI,J MM, J=1,FL) ,

25 FORMAT( (4%, 12,3X:, TC1Xs,7A1))) = -~ ' 5 0 '
CALL COVER(AI,LENGTHsC,MMM) L R

. RETURN l Lo . . Lo

¢
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‘ 108
' "‘4-;-FINDING MAKIMUM AND MINIMUM WORK STRETCH : .
ENTRY SUB2C(A1) . . | ‘ o P S _
KK 0 ! ‘ - - ’ , ' '. . “a R ’ N
COUNT=0 . , - .

""CHECK=0 .

DO 3@ J=1,TL .

IFCA1C1sJsMMM) JNE.OH) GO TO 28°

CHECK=CHECK#*|

IF(CHECK.GT.1) GO To 30

IF.CCOUNT .EQ.8) GO TO 30 .

KK=KK+1 _ . -

STR(KK)=COUNT' . , ‘ - . ,

COUNT=0 ‘ S Co - e
.. GO TO 3@ . . T - -
28 COUNT=COUNT+1® . ' L ' Loe
CHECK=0 . B S : Y
: 30 CONTINUE ( T TR S o

M--Z-_SEARCHING FOR MIN AND MAX
IFCALC1sTLsMMM) JEQ.OH) GO TO 36
IFCALCLL 120D .EQ.OH) GO TO 3a_ '
KK=KK+1 . S W
! STRCKK)=COIINT ‘ .
STR(1)=STRC1)+STRIKK) .
KK=KK- | s '
N=1 - oo T
GO TO 36 I B : :
34 KK=KK+1" . -
STR(KK) =COUNT

N=1 S e o
‘36 :MIN=99 ~ . S $
- MAX=-99, o '
"DO 37 J=N,KK o ;
- IF(STRCGJ) (LT .MIN) "MIN=STR(J3) Co.
LIF(STR(J) « GT.MAX) MAX=STR(J ) S ‘ .
37 CONTINUE . . _ - C '
38 PRINT 3S5,TYPE(MMM) R
35 FORMAT( /1Xs 'FULL REPORT ON SCHEDULE FOR 'sA4/1X532¢" =)
PRINT 40,M1NsMAX
‘4P FORMAT( #1Xs *01NIMUM WORK STRETCH -°.12//|x,-max1mum wORK
STRETCH =',12/) .
R TOTAL p,E,N SHIFTS FOR PERSONNEL S
e . "
. .. E=@. T R : - : : L
T n=e. . ‘ . o oL Co B
-~ DO 58 J=1sTL ‘ A ‘
. TFCALC 1o JsMMM) . ED.DAY) D=D+ | ‘
CIFCA1CTuds MMM) LEQ.EVEN) ~E=E+ I C
IFCALCT,J3MMM) LER.NIGHT) N=N+l - - s

R

5@ CONTINUE T~ S R
PRINT6GJDJ;JN - :- B a \‘ . 5 ) ) . ‘l' - .
69 FORMAT(1X, "TOTAL DAY SHIFTS -',12//1x, & - EVEN

TS -':|2//IX.'TOTAL NI
WD-D+E+N .




d

r,

" PRINT 65, WD R o

TIFCATTC,J+5,MMM) W NE . OH) GO TO 9@

“1@8 FORMAT(IX» ‘NUMBER OF WEEKENDS OFF. IN';]2.1X.*='.|2{)

*-~-=~-VOILATIONS E
“-----N OR E SHIFT ON FRI BEFORE SS OFF
. PRINT 102

. DO 110 J=1,TL,7 L .

" IFCALCT, TL.MMM) JNE. EVEN) GO TO |31

\ : LT . L7109

L]

65. FORMAT(IK;'TOTAL NUMBER OF WORKDAYS --,12/) : e
L TOTAL. NUMBER OF SPLIT DAYS OFF , L .
SPLIT=0 - | R ‘- e
TL1=TL-1 oA oo . i} _

‘DO 76 J=2,TLI - ‘ ' -

JFC(AYC1,J,MMM) .NE.OH) GO-TO 78 . N L : , s
IFCATC(lsd-1sMMM) .EQR.OH) GO TO 70 S C el :
IF(A](I;JN%,MMM).NE +OH) SPLIT SPLIT+1I

7@ CONTINU

IFC(ALClsTLsMMM) JNE.OH) GO TO 12

IF(A1C1,TL-1,M¥M) .ER.OH) GO TO 72 . .
AFCALCLs15MMM) .NEJOH) SPLIT —SPLIT+| , S

72 CONTINUE - e o
IFCAIC1s1,MMM) .NE.OH) GO TO 74 . - . N
IFCATC1,TLoMMM) .EQ.OH) GO.TO 74 7 . T
IF(A1(1,2,MMM) .ER.OH) GO TO 74 o - S _
IFCALCIsTLoMMM) (NE.OH) (SPLIT=SPLIT+1 - T ot
74 PRINT 8@,SPLIT ' =

. 8@ FORMAT(1X,.*NUMBER OF SPLIT DAYS OFF ":IZ/)

Neem e -NO OF WEEKENDS OFF
WE= ) s ’
DO 9@ J»'JTLJ P ! I:I

. . . : 2

IF(A1C)2J465MMM) .EQ.OH) WE=WE+1
98 CONTINUE
.PRINT 1860,LENGTH,WE

182 FORMAT( /1X> *VIOLATIONS® /IX:II( *'2/>~ ‘ S

IFCAL(1,J45,MMM) (NE.OH) GO.TO 110 - .~ - . . Sl
AFCAL(1,J4+6,MMM) . NE,OH) .GO TO 116 . . S :
1FCALC(1sJ+45MMM) JEQ.NIGHT) VisV]l+1] '
IFCAI (1, J+4,MMM) .ER.EVEN) vn-u1+1

11@ CONTINUE

" PRINT 1205 V| ' : ' )

- 120 FORMAT(/!K{'NUMBER ‘OF TIMES EVENING OR NIGHT SHIFT/ BEFO
* 'RE WEEKEND OFF =',12/) - . ‘ LT
“--=--E-D SHIFT,AND E-N SHIFT = - . T
DO 130 J=1sTL1 - . N

IFCALC]sJsMMM) EQ EVEN) GO TO 125

GO TO 130

125 IF(AIC1oJd+1,MMM) LEQ, DAY) V2 vVe+l r
JAF(AT L, J+1,MMM) LER, NIGHT) V3 V3+1.

139- CONTINUE

IFCATCls 15MMM) CEQ.DAY) V2=V2+.1 o " -
[FCA1C1515MMM) cEQ.NIGHT) V3=V3+].- S T T
131 CONTINUE R S e Y. 0
"e----N-D SHIFT -, o - A

| DO 134 J=1,TLI T R



IFCAT () ,Jd,MMM) ,NE.NIGHT) GO TO 134" . . o
IFCA1 (1 sJ41,MMM) . EQaDAY) V4=V4+1 . . - C e - g
. 134 CONTINUE S e
TFC(AT (1, TL,MMM) .NE.NIGHT) GO TO 132 -
IFCALCT A1 MMM) JEQ.DAY) VaaVd4+| . v . .
132 PRINT 140, 92,V3,V4 ' .
148 FORMATC1X, '"NUMBER OF TIMES EVENING DAY SHIFT =*s12/7/1X,
*NUMBER OF TIMES EVENING-NIGHT SHIFT -':l?//lX,‘NUMBER OF Tl

MES NIGHT-DAY SHIFT -',1213 ‘ .
RETURN : . :
END . ‘ o o~ . i
L PR SUBROUTINE FOR PERMANENT:RART TIME‘STAFF, A
SUBROUTINE SPARE(T,L!M.W,CT.SP):ﬁ ' . e
IMPLICIT INTEGERCA-Z) Co ' .
DIMENSION T( 7:495,3),W(49)sCT(3549), NUMB(G) ROT(S) .
DATA YES,ROT,OH/'YES'® .'D' ‘E',"N'S 'x-) : y ' N
LIMIT=L M%7 . ' = .
'PRINT S- ' o
S FORMAT(/1Xs *HAVE YOU SCHEDULED THEM BEFORE? 7270 SN
' READ *,ANS | T .
. IF(ANS.EQ.YES) GO ToO 70 : , N
PRINT 1@ ’ ‘ -

18 FORMAT( /1 X, '"HOW MANY PERMANENT SHIFT. STA?F? 7)< o
READ' *, NUMB{SP) : , .

PRINT 2@,LIMmsNUMB(SPY =~ .. .7 ’ ‘ ,
. 2@ FORMAT( /1Xs 'PLEASE ENTER ', 11, '-WEEK SHIFT STAFF PATTERN
"FOR *,s11s*' PERMANENT SHIFT STAFF. /) { - .
NUM=NUMB(SP) o e
READ *., ((T(15J,SP), J-l.LlMlT);l—!,NUM) N '
DO 22 I=1yNUM, N . o S
DO 22 J=15L1MIT e : ST T :
IF(T(1sUsSP).EQ.0) T(l,UsSP)= OH T T
IF(TC(I,JsSP).EQ.1) T(l,J,SP)=ROTCI}. .  °~ SN :
LF(T(JsJsSP).ER.2) TClsJsSP)=ROT(2) ~ . - .. . B

IF(T(isJsSP).EQ.3) T(l,JdsSP)=ROT(3). - .t

22 CONTINUE . e AR
ENTRY SUBI(T»WsSP) * ' 4// ‘ o L :
PRINT 25,NUMB(SP)s (W(J ),J‘I,LIMIT) . . :

NUM=NUMB(SP) . . : . o e
. DO 4@ 1=1sNUM b : o
_48 PRINT SB,I,(F(I:d;SP)ad‘I,LlMIT)

A}

30 FORMAT((4Xs 12,3X, T(1XsTA1)) )", Lo

“25 FORMAT( /1Xs *SCHEDULE FOR ', 11,' PERMANENT SHIFT STAFF®/1X

236(°-')//1Xs *EMPLOYEE ' » T( 1 X5 TA L))
IF(NUM.ER. T) GO TO 60

BEG NUM+ ) . ) : . o ' .
DO 57 l-BEGrT’o o e .
DO S7 Jsl,LIMIT . . S
87 T('IJJ:SP) 3 . ) - L -.. NS K . e o
GO TO 60 o tus"?? 0 - . L ."' ' ¢ .
7@ PRINT 50° W ' ’ - L .

58 FORMAT(/IX:'OKAY:LET"S LOOK AT THE PERMANENT SHIFT SCHED

ULE AGAINI'/) - . ' , :
PRINT'SS ~ = . = -', SRR

f.



"

o

-

55 FQRMAT( /lBX.o 'PREVIOUS PERMANENT STAFF SCHEDULE /IEK.- 33('—‘

w ") ~ , -
NUM=NUMB(§P) -~ =~ '
PRINT, 525 ( WCJ) U= 15 LIMIT)
S@ .FORMAT( /1 Xs, 'EMPLOYEE *5 7(1Xs TA1))
DO S6 1=1.NUM

56 PRINT 30, 1, (TC(1,J,'5P),J
68 CALL COVER(TsLIM,CT,SP)
.RETURN.
END - . -

=1, LIMIT)
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.- ARRAY (42)" OUTPUT ARRAY OF SHIFTS '
- BEFORE = - INDICATOR
Ve CC(3,42)" COVERAGE ARRAY
Vee DAYS(12) ARRAY OF DAYS OF EACH MONTH

B - DAY DAY OF MONTH ' .
e DWK 'DAY OF WEEK SCHEDIILE STARTS °
Mee FIRST ~ DAY OF WEEK MONTH.STARTS ON .
Yoo FS1(a2) ARRAY OF SHIFTS
Yoo GAMA “INDICAT - ,
.- HOLD OUTPUT AY OF NUMBERS
Vet IND INDIC ’

R LS INDC INDICATOR : L.

S Mew T O LEN PATTERN\ L NGTH _IN WEEKS
v-- Lim . PATTERN |LENGTH "IN DAYS
e MANY INDICATOR " .
.- . MO . MONTH -NUMBER , , '
e " MONTH(12). ARRAY OKR_MONTH NAMES °
vaa "NAME1 (21) FIRST NA OF EMPLOYEES ‘
M- - NAME2(21) LAST NAMES EMPLOYEES
e NEWNQ " DAY NUMBER OF\ NEW SCHEDULE
V- NIIMB(31) -, RS
e OVER(3,42) OVERAGE
e PAT(49) A WORK /JPATTERNS

PATT(21.49)

STORAGE R—FPATTERNS
PATTERN LENGTHS

" - PL(21)

-- PROJ(366) YEAR'S PROJECTION OF SCHEDULE
"o RE : INDICATOR )
oo REM INDICATOR <

-- RQT(9) CODE ARRAY: )

.- S(42) OUTPUT ARRAY

SAVE (21'542)

STATUS(21)

OUTPUT ARRAY
STATUS OF EACH..EMPLOYEE
END OF MONTH - .

L3 I, TE
- UNIT NAME OF UNIT
WEEK( 72 DAYS OF WEEK
-- XX - INDICATOR
Mo YR

' YEAR SCHEDULE ENDS .

+

IMPLICIT INTEGER(A-2)
INTEGER*2 STATUS(21)
REAL*8 NAMEZ2(21)sUNITSHN2,WC 2

*DIMENSTON WEEK(7)sMONTH(12), DAYS(lZ)aAqRAY(42)aHOLD(42) NUM
B(3|):SAVE(2!:42);S(42) C(3) CC(S;AZ):ROT(9))OVER(3:42):FS!(

‘42)

DIMENSION . PL(2!);PATT(2!:49) PAT(49):PROJ(366):NAMEI(ZI)JTOP

(42)sBOT(42), NUMBER(1@)

DATA. SEPT, APR: JUNS NOV, JAN, MAR, MAY: JULY: AUG, OCT: DEC: FEBs OV ER

IR Lo

4*30:7*3!:28;0/

8
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DATA WEEK>MONTH/ ©S*s *M', " T, *W*,  T*y *F's *S*, *JAN®, 'FEB"', -

5

'MAR"s *APR s "MAY *5 "JUNE ', *JULY "5 *AUG *s *SEPT ', '0CT ", *NOV * , * DE .

c' / .

DATA DAYSJYESJBLAJQAVE/3I:28:31:30:3|:3@:31:3‘:3@:3]:30:3'3
I'YES', ' *,882%' '/ T

DATA NUMB/Z ™ 1 'y 2 s 3" 4% 5'.0' 6'° ‘2" B85 9510,
'li':'|2'."|3':'14 s'15'5s'16'5s'17'5,18", '|9' '2@':'21':'22':
Cr23%5 24", 255265275 285 29", 'SQ 2'31' /7

"DATA ROT,OH,NUMBERSEE/*D*, 'E%s "N'5 *A's"R*5 *S*, 05 'T'5 "C*5 X’

'l'"I,.ll,'2‘,!3.,‘4','5.,'6' .7."8' '9'-’|/
PRINT 5 '

5 FORMATC //9X546C *%*) /9Ky "% ' 5 44X, * % * /9x,'* .44x.-* /9%y X',

12Xs ' THE GENERAL HOSPITALﬂ.sz.°*'/9x.'*-,44x.'*t/9x.'*',-_

3X, '"WELCOME TO THE WORK SCHEDULE PROJECTOR®,3Xs *%*/9X, ** ', ~
44%K5.' K /9Ky "% 544K "k /9X'46( %)/ /)

" PRINT 2 . . , :

2 FORMAT( //1X, 'DO YOI WANT. INFORMATION ON HOW. TO: USE- THE PR
OGRAM? - ' )
*//1Xs "ANSWER YES OR NO ENCLOSED IN SINGLE ouorss. /),

" READ *, INF ORM : )

‘IF CINFORM.NE.YES) GO To 6

PRINT 3 X ’

3 FORMAT( //70( *x* )//lX,'INFORMATION 1110 %) 7 /1%, =
*PURPOSE - *//9Xs 'TO PRINT:- ¢1) INDIVIDUAL SCHEDULES AND <2)

UNIT -

SCHEDULE'/ /9%, *OVER A PERIOD or TIME.*'//1X, "INPUT --//7x,'(|
). THE -

WORK PATTERNS FOR.EACH STAFF MEMBER AS FINALIZED® //IIX.'IN -
"'"NURSE2'* PROGRAM. *//7X, *(2) CALENDAR "AND FILE lNFORMATiON.
/1Xs *OPERATION ~'-

/711X, *"THE PROGRAM PROJECTS WORK SCHEDULES OVER A GIVEN PERI
OD*//11X, *OF -

TIME.*//1X, *DETAILS -'//9%Xs ' ANSWER YES OR NO IN SINGLE QUOTE

S UNLESS - .
SPECIFIED OTHERWISE.'//‘?X: 'MONTH ==m=-e--~- NUMBER OF MONTH-
EG,- : ’ . .
L
1v* /79X, 'DAY OF MONTH -—- NUMBER. EG. 22°'//9X, DAY OF WEEK

---- NUMBER.. IE. 12 3 45 6 7'736Xa- 4
' SMTWTF S //36x,-EG. SUN WOULD BE ['/79Xs 'NAMES ---
- FIRST - MAXIMUM OF 4 LETTERS. EG. PYJUDY "t t /24X, -
'~ LAST =-- MAXIMUM OF 8 LETTERS. EG. °*'SHEPPARD'®"-
. /79%s *STATUS ~-p--=-- -~ MAXIMUM OF 2 LETTERS. EG. *'RN*"‘-
*//9%Xs ‘PATTERN LENGTH - IN WEEKS. EG. 4'//9X, ‘PATTERN CODE---
- SAME AS IN "NURSE2" PROGRAM. *- , -
//9%Xs *NAME OF UNIT --- MAXIMUM OF 8 LETTERS. - ,
EG. *'2-5 WARD''*//1X 'LIMITS -'//8X, 'MAXIMUM FORECAST FOR A
NY -
SCHEDULE = 12 MONTHS ' //8X, 'MAXIMUM NUMBER OF STAFF SCHEDULED
. IN ONE RUN = 21 *//708("%°)//)
"---~-READING SCHEDULE FROM DI SK
R SET UP FOR 4 UNITS
6 CONTINUE L .

“ 114
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DEF INE FILE 8(84.60.E,|D1)

P=] -

PRINT 7

7 FORMAT( /1Xs "NEW FILE?'/)"

READ #», NFILE

IF(NFILE.ER.YES) GO 10 8

PRINT 11

i1 FORMAT(/lx.'FlLE NUMBER & NUMBER EMPLOYEES? /)
- READ *sFILENs NEMP”

P=(FILEN=1)%21{+1

READ (8 'P,14) (FILEN,NAMEl(l) NAMEZ(l):%TATUS(l).(SAVE(I:J)
.:\J=| A42) 5 - .
1=1,NEMP) )

‘14 F0RMAT<(14,A4,A8,A2.6<7A|))) : .o

GO TO 402 ‘ , o - . - o
8 'PRINT -9 SR Coue - ‘

9 FORMAT( /1X, "FILE NUMBER?'/) ‘ o " :

‘READ *,FILEN - o ; P

P=(FILEN=1)%x21+1 . : , : .

-~

PRINT 10 ’ ’
18 FORMAT( /1.X» *WHAT MONTH, DAY OF MONTH;AND DAY OF THE WEEK
DO WE START - - v e :

PATTERN? */) . . B ‘ , :
READ *.MO.DAY.DWK ' - : .
MOO=MO
DAY 1=DAY
DAWK 1 =DWK
" 'PRINT 7@
1@ FORMAT( /1Xs *WHAT DAY OF THE WEEK DOES MONTH START ON?7'/)
READ *,FIRST - . , ]
FIRSTI=FIRST o . . . '
PRINT 25 : ~
25 FORMAT(/1Xs *1§ THIS A LEAP YEAR? * /)
. "READ ®,ANS . , . .
‘23 -IND=@ i o A : . : ;
.24 PRINT 26
26 FORMAT(/IX,'EMPLOYEE"S NAME AND STATUS?* /)
M-~ ---SAVING INPUT ° '
MANY=8, X g B .
S1X=42 '
MO=MOO,
DAY=DAY|
DWK=DAWK | o ‘ . . ‘ . T
FIRST=FIRSTI , . - . ‘ S S
IND=1ND+1 ' ' - S
READ #,NAME]( IND), NAMEZ(IND).STATUS(IND)
PRINT 20
- 20 FORMAT(/1Xs *PATTERN LENGTH?'/)
READ *,LEN . ] cL-
LIM=LEN*7 = ' - K S
PLCIND)=LEN . . e C Lo T
PRINT 22 - o ‘
22 FORMAT( /1Xs *PATTERN?'/) | - SR
READ *» (PAT(J)ad=1,L1IM) e - . L -

ar



116 .

Yew-=~=-CONVERTING CODE TO DE N SH!FTS
DO 21 J=1,LIM
IF(PAT(J) .EQ.0) PAT(J)=0H _
DO 21 K=1,9 ' o / . o
IFCPAT(J) .EQ.K) PAT(J) ROT(K ) . : R L \
21 CONTINUE ; ' T ‘
-=-~-SAVING~PATTERN
DO 27 .J=1,LIM I
27 PATT(INDsJ)= PAT(J) :
PRINT “12 :
2 FORMAT(/!X:'PRINT THE INDIVIDUAL SCHEDULE?®/)
READ *, INDC ' ) . ’ : o -
- IFCINDC.NE.YES) GO TO 17 * _ o -t
. PRINT 15 '
" 15 FORMAT( /1X, 'FOR How MANY MONTHS? * /)
READ *,MANY _ )
MANY =MANY - | ST ' - )
19 CONTINUE | . o o g
IFCANS.EQ.YES) GO .TO 23
FINAL=3565 '
‘-~ -~-GETTING LAST DAY or MONTH .
‘G0 TO <4a,so,40,3z,40.30.4z,40.30.40.30,45),mo. ,
28 CONTINUE = . . _ ] '
FINAL=366 ) . ' '
60 TO (40,55,40,30,40.39,40,4n,3z,4|,3e,4@),m0
‘3e TE=30 , _
GO TO 60 IR o S .
49 .TE=31 - ' ’ Lt
GO TO 6@ .
. 5@ TE=28
GO TOo 68 - ' _ -
55 TE=29 ~ ' ' o S . S,
60 CALL YEAR(PAT:PROJ;TE;DAY:LEN.ANS) o T : .
SVTE=TE : ‘
. SUDAY=DAY" _
- SVANS=ANS -
 Memma- SAVING SCHEDULE FOR UNIT
DO 76 J=1,42 .
76 SAVE(INDsJ)=PROJ(J)
IFCINDC.NE.YES) GO TO 189
R PRINTING PATTERNS "
SS=DAYS(MO)-(7-FIRST+1)
RE=7~MOD( SSy 7)
T Memee- FILLING FIRST WEEK WITH BLANKS
XX=DAY-2+F IRST : , o .
DO 8@ I=1,XX . g * e imn g it
‘8@ _ARRAY( 1)=BLA , - . . o
= NUM=DAYS(MQ) ) ' ) o
R FILLING IN SHIFTS , o, o A
N=1., - . ' « : .
YY=XX+1 . oo ’ ‘ LT
" DO 99 1=DAY,NUM : Lo T . CL
ARRAY(YY) =PROJ(N) . e .- ‘. ' .
YY=YY+]




R

. 90 N=N+| o : . &

DO 92 I=}1,RE |, .

ARRAY(YY)=BLA o

92 YY=YY+! S ,
“e-==-PRINTING FIRST MONTH

"PRINT 95¢NAMEI(IND).NAMEZ(lND),STAIUS(|ND) , B
9s FORMAT(///I9X:35('*')/l?Xa'*'aZX.'SCHEDULE FOR 'sA4, 1X5A

85 1XsA252XKs "% * /19X, 35( " %)) 7
PRINT 100,MONTH(MO)

100 FORMATt//14X,45<--h>/|4x,}l'ussx,*lf,ax.A4.|x,'

‘s /14Xs 1 '543( '~ ')J'l')

Meeem PUTTING NunBERs IN ARRAY
XX=FIRST-1 . ’

DO 1@ I=1,XX
11@ HOLD(!)=BLA
Y=XX+1 : ,

DO 120 J=1,NIM
" HOLDC(Y)=NUMB(J)

120 Y=Y+1 ° -
DO' 122 1=1,RE - .
HOLDCY)=BLA - ‘ .
122 Y=Y+ - ‘ '

PRINT IZS:(WEEK(J).J 1s7)

125 FORMAT(]AX:'I':GX:AZ.2X:5(2X:A2:2X):2K:A2:2XJ'I'/IAXJ I

243C'=-") 1)

126 FORMAT( 14X, 'l ,BX,A2.2X:5(2X,A2,2X),2X.A2:2X*'I'
L=NUM+FIRST . . o _

K=1- - A

DO 135S lI=1,6 . e
KK=K+6 ., ) ’ i
iF(KK. GE.L) KK= L+RE~-1.

PRINT 138, (HOLD(J) sJ=KsKK)

PRINT I26o(ARRAY(JJ),JJ=K;KK)
IF(KK.GE.L) GO TO 139

135 K=K+7

1

. 138 FORMAT(|4X:'|':ZX’AZJZXJ6(ZXJAZJZX):lx:'|')

139 PRINT 137 ¥

- 137 FORMAT(14X,45(*=*)).

" ----PRINTING REMAINING MONTHS
S$3S=DAYS(MO) -( 7-FIRS%t+1)
COUNT=DAYS(MO) -DAY+2

REM=MOD(SSS, 7) '
IF(MANY.EQR.®) GO TO 180

Veen- LOOP TO PRINT REMAiNINc MONTHS
DO 188 M=1,MANY
_ MO=MO+1

IF(MO.GT.12) Mo=1 . . I i
SS5=DAYS(MO) - ( 7-REM) o -
RE 7-MOD(SS, 7) '

NUM=DAYS(MO) -

"ee--=~F[RST WEEK
‘DO 140 =1, REM

140 ARRAYC1)=BLA

YY=REM+ 1 :

A
1'517Xs 01 -

‘117
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¥eaeeeFILLING IN SHIFTS ‘ e
DO 158 J=1,NUM E S
ARRAY(YY)=PROJCCOUNT) -,
"COUNT=COUNT+1 : :

158 YY=YY+1

' DO 155 HL=1,RE

ARRAY(YY)=BLA . '
155 YY=YY+] . o . 5
*_-Z--PRINTING MONTH ° - o -;/,,
PRINT 12@sMONTH(MO) S A
LB FILLING IN NUMBERS . . v
DO 160 K=21,REM L S
16@ HOLD(K)=BLA RS

Y=REM+ | ‘ ' ‘ﬁgl

© DO 178 N=1,NUM . oo

HOLDCY) =NUMB(N)
178 Y=Y+ : S . . O
PO 172 HF=1,RE = . S L
HOLD(Y)=BLA - ) :
172 Y=Y+1 ,
END=NUM+REM ] o
PRINT 125,(WEEK(JL),JL-I;7) ‘ ' L : s
K|_| . . L - R .
IF(RE.EQ.7) RE=0 : ' o

DO 175 H=1,6 '

»

f - N ,
2 .t . -

190 . FORMAT(//IX:‘SCHEDULE ANOTHER PERSON?*'/)
READ . *,SCHED . :
I F(SCHED.EQ.YES) GO TO 24
203 PRINT 200 : .
200 FORMAT(/1Xs *INIT NAME?'/ )
READ #*,UNIT -
PRINT 204
204 FORMAT( /1Xs 'NAMES OF HEAD NURSE AND WARD CLERK?'/)

- READ *,HN1,HN2, WC1,WC2

KK=1]
DO 2081 1=1:6 .
DO 291 J=1,7 e

FS1(KK)=ROT(1) . C S ‘ '
IF(J.GE.6) FS1(KK)= OH ' ’ P

2221 KK=KK+1 g

“~----HEADING" , T -

PRINT 205

S205 FORMAT(/IK:'WHAT MONTH:DAY OF MONTH AND DAY OF WEEK DOE

118

'K2=K]+6
 IF(K2.,GE:END) K2=END+RE N .
PRINT 138, CHOLDCJ1 )0 J1 5K 15 K2) - R CLo
PRINT 1265 CARRAY ( JJ) » JJ=K1,K2) s .
IF(K2.GE.END) GO, TO 176" :
175 K1=K1+7 ‘
176 PRINT 137
FIRST=MODCENDs 7) +1 ~ . - -
180 REM=FIRST-1 . . L .
189 PRINT (9@ ‘ 'A(~\\«
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SCHEDULE ‘START?T */)
" READ *,M1,Dl,DWK2 ]
IF(DWKZ2.EQ.1) GO TO 206
"-----HEADING T
DO 286 1=1,42

S¢ 1 )=WEEK(DWK2)
" DWK2=pWK2+1 . : o -
IF(DWKZ2.GT.7) DWK2=1 . ) C e

206 CONTINUE - oo - , .

PRINT 207" ;

287 FORMAT( 71X, *WHAT MONTH,DAY OF MONTH AND YEAR DOES SCHED
ILE- . ,
END ?'/) -
READ’ *:MZJD?JYR e

I NDA=® ' LR

IF((M2-M1).EQ.2) INDA=1 . - '

IF(IABS(M2-M1) .EQR.1@) INDA= I

—---2BOTTOM OF MONTH HEADING . - - . LT
" EXIT=DAYS (M) : S -
. X=1

DO 208 1=DIL,EXIT,

. NA=MOD( 1 10)

- BOT(X)=NUMBERCNA+1) : , : B
[FC1.LT.18) BOT(X)=NUMBERCI+1) N
208 X=X+1 : RN . -
- IFCINDALNE: 1) GO TO 213 . - o _

" NEXIT=DAYS(M]+1) . , o SR
DO” 211 [=1,NEXIT ‘ : e L
NA=MOD( I, 1@) _' : : R L e
BOT(X)=NUMBER(NA*1) ) .
IFCILLT.10) BOT(X)= NUMBER(I+I). : - .

211 X=X+t~ - o : .
"213 DO 209 I=1,D2 . AT :
NA=MOD( 1, 1@) . . o L - .
BOT(X)=NUMBER (NA+1)

IFCI.LT.18) BOT(X)=NUMBERCI+1) S

2089 X=X+1. oL ’

-=---TOP OF MONTH HEADING .. L
X=1 B

DO 215 J=DI,EXIT
IFC(J.LT.32) . TOP(X)= NUMBER(4) S
" IFCJWLT.30) TOPC(X)=NUMBER(3) - o .
IFC(J.LT.2@) TOP(X)=NUMBER(2) o . : ‘
IF(J.LT.12) TOP(X)=BLA ‘ - o . '
215 X=X+1 o
IF (INDA.NE.1) GO TO 218 T S
S. DO 216 Us1.NEXIT o o
. IF{(J.LT.32) TOP(X)=NUMBERC4) -
- IF(J.LT.38) TOP(X)=NIMBER(3)
“IF(J,LT+28) TOP(X)=NUMBERC(C2) - -
IF(J.LT.18) TOP(X)=BLA . " L -
© 216 X=X+1 O g - : :
© 218 DO 217 J=1,PD2 .
IP(J LT.32) TOP(X)= NUMBER(A)

w



IF(J.LT.30) TOP{XY=NUMBER(3) . ,
IF(J.LT.28) TOP(X)=NUMBER(2) .
IF(J.LT.18) TORC(X)=BLA - . , ,
217 X=X+1 ’ - ; .
221 PRINT 295,FILEN, IND . x
295 FORMAT( /1Xs *FILE NUMBER ='.12, SX, ' NUMBER %F‘ EMPLOYEES w=!
s 12) .

PRINT 218sMONTHCMI1 ), DI.MONTH(MZ) D2, YR,IINIT, TOP.BOT

218 FORMAT(//1XsT1C =) /1Xs *1'569%s "1 /1% ' 1 * 5 69K, -

1'/71Xs'1 *523Xs "THE . GENERAL HOSPITAL',24K:'|’/IK..'I':69X..-l

Y1/ 523X, 0 SIEX WEEK TIME SCHEDULE', 24X, -
'|' 1] " 523X,22( - ‘);24)(,‘I'/lX,'l',69X;’l'/IX:'I":69?(. Ie
./—‘ .

'IX‘J *§*51Xs. "DATE: ':IXJA4.'|K: 12, - .'JA4:|X:‘2: IX;'l9'.I2:-24X K

il

F SUNL T a1 Xs A8, 1%, 1" /IX;'I'369X,‘I'/1X:'l'oZDX;Gs(IX;?AI):lXJ-'

~"|'/IX:'I',201)(,6(])(.75'-\1),1)(..'I')

PRINT 212, SuHN1sHN2,FS1 -

212 FORMATCIXs 1 *569C =)' 1" /1Xs* 151X, ‘DAY OF MONTH*,5%X, * |
.IX,(:(IK.. TAN o I X1 /71 X5 *569C"="), RS Y AR B} P NAME"’6X
s'STATUS s 1Xs '] 550X * 17 /1Ks *1'518X5°1°550Xs"'1 * /1% " l 'y 1XsA4

;,m,Ae,lx, HN 'S 1Xs "1 ' 1 X, 601X TAI ) 51X ' 1) o
"ie---PRINTING SCHEDULE FOR UNIT
DO 228 J=1,IND
IF(J.EQ.1) PRINT 235
IF(JER.1) GO TO 220 ‘ :
IFCSTATUSC(J)NE.STATUSCJ-1)) PRINT 235 . .

235 FOPMAT( IX, 'l ':IBX; o | 'JSGXJ'I")

220 PRINT 230,NAME|(J),NAMEZ(J).STATUS(J),(SAVE:N,K) K= 1.42)

230 FORMATCIX, *1 '.Ix,AA.lx.Aa.lx.Az,lx. ' -.lx,sclxnm).tx.
1'/1Xs' 15 18Xs *1 *,50X, * 1)

PRINT 232, WCl, WC2,FS| - R
232 FORMAT CI1Xs *1 2 1X2A 41 X2A85 11X 'WC'.IK.'I':IK;&(!X.T'AI).-IX
AP PR ST P AT ) RN ) o Co

Memaea COVERAGE DAY,EVENING, NIGHT

END=42 ‘ ’ , .

DO 240 1=1.,3 ,

DO 24@ J=1\,END o - _—

240 CC(l,J)=0 T e

DO - 260 J=1,END ) . . :

C(1)Y=06 - . o B
C(2)=0 . A .
C(3)=0 ]

DO 250 I=1.,IND. . S :
PO 2508 K=1,3 : - o
IF(SAVE( 1, J) .EQ. ROT(K)) C(K)=C(K)+l ‘ o -

250 CONTINUE

‘DO 255 L=1,3 .
255.CC(Ls J)=C(L) . : .
26@ CONTINUE - ' ' RN

. Moo= OVERFLOW '.GT. 9 ' L , s .

DO 265 1=1,3 ot o L

DO 265 J=1,42° p oo y ' -
IFCCC(lsd) «6T.9) OVERCIsJ)=CC(I5Jd) .. S :

¢

-

-

120



.

IF(CC(l,J) «GT«9) OVERI'=1
OVERCI,J)=CC(1,J) '
265 CONTINUE “ . o .
PRINT 278,¢CC(1,N),N=1,END) ‘ ' ’ '
270 FORMATCIX, "1 *5 18Xs * 1 * 458X, *.1° /IK;'I':69('-')."l'/lK('l'
1Xs * COVERAGE "5 5X.» 'DAY',1x,'l',lx,aclx,vln.lx.'l') 4
PRINT 280,(CC(2,N)sN=1s,END)
- 280 FORMATC1X: "1 '518Xs 1 *550%Xs ' 1' /1%, :IGX,'EUENING'JIX,'I
) "ol XeB6CIXKs TI 1) I Xs * 1) . .

PRINT 298,¢(CC(3,N)sN={s END) ‘

1290 FORMATC1Xsotl *5 18X, ° 1 *558%s ' 1" /lx,'l',lzx, NlGHT'a |x,'|'

1%s6C1XsTI1 Y 51X "1 */1%s * | ',Jsx,°|',sex,'l-/1x.7l(' 'n

PRINT 292 '
292 FORMAT( 1Xs *1 ! :lXJ'CODES- .IX, R=DAY SHIFT'aéxJ E= EVENlN
G-SHIFT', -
2Xs 'N= NlGHT SHIFT* JSXJ'X—DAY OFF':ZX;'l'/lXJ'l'aBX:fS=S|CK L
i EAVE"® 55X, -
t .~ *A=ANNUAL LEAVE',3X,'C= CLASS DAY',5X, '0=DAY OwED.JlXJ 'l /IXJ
158X, ~ .

*T=NURS.NG DISTRICT' 16X, 'R= REQUESTED DAY OFF':BX; 'I'/lX:'l' '

169Ks = )
/UK, THC =) /2 7) '
. “ee 2--WRITING SCHEDULE ON DISK -
- WRITE (8°P,14) (FILEN, NAME1I C1),NAME2(1),STATUSC1),(SAVE-

_(l:J)aJ=|142)JL=lJ_]ND) °
[FCOVERI.NE.l) GO TO 4@2
Voo = PRINTING OVERFLOW

PRINT 291s C((OVER(CIlsJ)s J=1,42)51=1,3) . ™
291 FORMATC 15X, 'COVERAGE WHICH 1S GREATER THAN 9. + REGULAR

COVERAGE /711Xs *DAY 5 1X5 14125 IX)/ISX:I4(|2:IX)/ISX: 14(12517(
e

//TKs *"EVENING s 1Xs14(12, 1X)/|5K:|4( 12, 1X) 715%, 14(l2: IX)//9K: ‘

'NIGHT" -
21X 14C125 1 X) 715X 14C12 1KJ/15><,|4< 12,1X) /).
----- MAKING CHANGES 'ro THE UNIT SCHEDULE

402 PRINT 400

400 FORMAT( /1X, "ANY CHANGE .TO THE. UNIT SCHEDULE? /)
READ *,CHANGE -
. IFCCHANGE . NE.YES) GO TO 458"

495 PRINT 419

419 FORMATC /1X, 'CHANGE WHICH WNUMBER EMPLOYEE?‘/)
READ *,NOEMP

PRINT 420 . '

420 FORMATC /1X,s 'NAME & NEW 6- WEEK SCHEDULE? /)

READ *,NAME | (NOEMP), NAMEZ(NOEMP),<SAVE(NOEMP,K>,K=|,42) .
Meooel CONVERTING CODE TO DsEsN SHIFTS :

DO 438 J=1,42
: IF(SAVE(NOEMP,J) .EQ.2) " SAVE(NOEMP.,J)=0H .
. - DO 43@ K=1,9 . ' . .

IF(SAVE(NOE‘.MP:J).EG.K_) SAVE(NOEMP,J)=ROT(K)

*
#

PRINT 440
440 FORMAT(/IX; 'ANOTHER CHANGE?'/) , T
- @; ‘ ’ : , e T Cr.

121

430 CONTINUE - ' A : . N



READ * 5 ACHAN o -
IF(ACHAN.EQ.YES) GO T'O 405
IF(NFILE.NE.YES) IND=NEMP
‘IF(NFILE.EQ. YES) GO TO 221

GO TO 283 - 7
450 CONTINUE :

© "'=----AUTOMATIC PROJECT!ON OF SCHEUJI.,E ;
. PRINT S00

S@8 FORMAT(/1X, 'DO YOU WANT TO PROJECT THE UNIT SCHEDULE AN
"OTHER S1X WEEKS?'/) . ,

READ *, GAMA o
. IF(GAMA.NE.YES) GO °TO 540 ‘

‘PRINT 5082 ' ST R
S@2 FORMAT( /1X, 'FILE NUMBER? AV T e
_READ x5 FILEN K K - L ‘ .
P=(FILEN=1)%21+] - A e

EE=EE+42 . N _ S .
DO '53@ J=1,IND y SR , . -
LENN=PL (J) oo R o T

" LENGSLENN*7 = ' : o
EA=EE" ' -

DO 518 K=1, LENG
516 PAT(K)=PATT(JsK) .

CALL YEAR(PATs PROJs SVTE:SVDAY:LENN:SVANS)
DO 520 L=1,42
SAVE(Js L)=PROJ(EA)

- 520 EA=EA+| .

* ' 530 CONTINUE > . - : o
GO T0 233 - - R L
S4@. PRINT 550 C- IS S _ o
S50 FORMAT(//1Xs *SO LONGs SEE YOU NEXT TIME! *//)

END AR o .
*—----SUBROUTINE TO FILL YEAR wWITH PATTERN o
" SIJBROUTINE YEAR(PTs PROsENDS DA:LG:LEAP) e, -

IMPLICIT INTEGER(A-Z) . . . :
DIMENSION PT(49),PROC366) B . o
'DATA YES,FINAL/'YES *5365/ ~ . - o S
. KK=1 - '
KKK = 1| : : .
N=END-DA%2 , - S .- B
"~ B0 18 K=DA,END R : e R
, . IF(KKK.GT.LG*7) KKK=] . R S ‘
PRO(KK) =PT(KKK) - N SR
KKK=KKK+} - ST L
10 KK=KK+1 - o
|FCLEAP.EQ.YES) FlNAL-366
.DO 20 M=N,FINAL A -
IF(KKK. GT.LG*7) KKK=] » oL -
PRO(M) =PT(KKKE . ST : R
20 KKK= KKK+I . T ) :
' END o ' RS N
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(3| Partial Self. 2.
R | Complete 5
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B | confused ' 0
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. )
o S,
. ,

..(2) '8 present

+(5) A3 and 2 “other"

"

Vo

Caﬁegogx I‘ fl « )
Al and (Bl or BZ) and Cl and D1

1

. CRITERIA FOR PATIENT -CLASSIFICATION
' 4 b}

g~ °

. °If all four signs are present, pat:ient: ig classified into Ca'hegory I.

Category - e
’ : :
If any ‘one of- the following “1s t:rue.

.,
oy

(1) ° 7 present-

'Y

‘(3i' at least three of (A3, B3, C3, D3') present

.('4)."A3 and-o;;e.'of (B3, C3, D3) and one "otger"

‘0

'

. v,(.6)d" two. of (l33, -C3, D3) and thre;f: '_"ot*her"_

’ {5)" one of (B3, QC?,‘ D3) and, four "other"

-

¢ - —

"'who n&quires esaentially continuous observat:ion,

. is automatically classified a: Categoty III.

I

e ~ L ﬂ L 4 ,

o B [ o
R < , ' .

! r 3 " L <

. < ' :

a ° &

o 4%?
» : . )
. ‘ ' . ' Vo )

(8) six "other" - . ‘
' : o
~ .. ' 3 . S
Categogz 11
. Pat:ients that do’ not- fall im:o Categonies Ior III.
o ’ | - - - R ; - s

. Such a’ pat:ient:

P

P ;
"Being Specialized of Necessity" appliea to a patient

’

A

t
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1 AN EXAgﬁﬂé OF A COMPUTER DEVELOPED SCHED
e - S S S
e PROBLEM: . To develop a unit schédule for
" a l6-bed nursing unit given the

following: .
LY ¥ ’

P

- Staff ~~  Weekday Coverage - . Weekend Coverage
. S5RN's. ‘Day Shiff -, =5  ° Day Shift ~ = 4
S el T | :
4 NI's ' Evening-Shift iA2 ok Eveningfshifq- 2

o 4 NA's " Night Shift =2 INight Shift = 2

't

a
3

N . .
.' . . ’ ! -
c o . . ) -
. L . - R )
Yo - .
. . * N . . . : ’
. . N N -
’ ’

-
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*********************#************************'
. . .

THE -GENERAL HOSP1TAL |

&

* *
C % *
x *
* - . . > .
%* "WEACOME TO THE WORK PATTERN SeLECTOR *
* . : : . . *
* *
* *

********************************** ********* .

DO YOU WANT INFORMATION ON HOW TO USE THE FROGRAM? ,

ANSWER YES OR NO ENCLOSED IN SINGLE QUOTES. - | I )
- -»' ’ - .ﬂ !

? [ ,. o P .' ' ’

.YES! o .“‘ . .

o
-

*******f********************************f****************************

INFORMATION - R

ROk K % K . : .

" PURPOSE’ - LA
TO SELECT. WORK PATTERNS FOR (3) CATEGORIES OF STAFF.
. (EG. RN'S,NI*'S,NA'S) - . . >,

INPUT - ' '

SN

THE BASIC INPUT IS THE COUERAGE REQU!RED ON EACH SHIFT :
FOR EACH CATEGORY OF STAFF.

'WEEKEND COVERAGE 1S ALSO CONSIDERED: .

-

OPERATION =~

. THE PROGRAM SELECTS PATTERNS WHICH GIVE THE MOST EVEN
COVERAGE . . o

@UESTIONS ARE ASKED BY .THE COMPUTER AND THE PATTERNS
. ARE SELECTED BASED ON THE ANSWERS GIVEN. -

¢

‘ASSUMPTI ONS .~ .

+

EACH PERSON WORKS 5 SHIFTS/WEEK.

N .

MAX [ MUM 7 DAY WORK STRETCH(4:5:6:7 WEEK PATTERNS):G FOR 3 w

1]

EVERY PERIOD OFF SHALL BE AT LEAST 2 DAYS DURAT!ON.



“

?.

_NOWJLET S: CONSIDER THE EVENING SHIFT.

7
“-

o

128 -

.DETAILS - P
ANSWER YES OR NO IN SINGLE QYOTES UNLESS’ stchIED 0THERw|SE.
PATTEPNS ARE -LISTED WHERE. BN
BLNNK - WORKDAY ~l )

.'0 - DAY OFF :
LimiTs - . e N B

-

MAXlMHM NUMBER OF EACH CATEGORY WE CAN SCHEDULE AT A TlME’= 7

ok o o ok ook ok e ok **** *******************************************************

I3 o

-q——--———-—--————-——-—-——--— ————— --a

FIRST,LET*S CONSIDER THE DAY SKIFT.

HOW ‘MANY R.N. S ARE NEEDED ON DAY SHIFT?,

7
2

" "HOW MANY. N.l.'S ARE NEEDED ON DAY SHIFT? LT

7.

2 o o ' ‘ . : o
HOW MANY N.A.'S ARE NEEDED ON DAY SHIFT? - _ /1
! '

HOW MANY R.N. 'S ARE‘NEEDED ON'EVENING SHIFT?
HOW MANY' N.1.'S ARE-NEEDED ON EVENING SHIFT?

.

?

o
. e~
.
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3

HOW MANY N.A:'S-ARE NEEDED ON EVENING SHIFT?

-
.
4

U GG - Y

" HOW MANY R.N.°*S ARE. NEEDED ON NIGHT SHIFT?

?
9.

HOW MANY N.!.'S ARE NEEDED ON NIGHT SHIFT?
. i . »N .

? .c . . :
1 "‘ ) . ""—
HOWw MANY N.A.'S ARE NEEDED ON NIGHT, SHIFT?
7. .
1

v o . ”

t
-

How MANY R'N.'q sN.T.'S "N.A.'S DO. YOU HAVE AVAlLABLE FOR THE - UNIT;‘

EXCLUDING THE HEAD NURSE AND TEAM LEADER? 2
TYPICAL ANSWER MAY - BE 5,454

. ? ) , N N — ’.

v \5:4:4’ ‘

. DO YOU REDUCE STAFF ON WEEKENDS?

o? ' - ‘ . i - R , .o
'YES® :
OKAY THENSLET®S LOOK AT THE WEEKEND COVERAGE.
........ e o m e e e e m e o e m e cc e~ B tf
FIRST,LET 'S CONSIDER THE DAY SHAFT. ¢ A

AY



130

HOW MANY N.i.°S ARE NEEDED ON DAY SHIFT?. .
7 i :
e m

HOW MANY N.A,*S ARE NEEDED ON DAY SHIFT?

- e e am e e o b ---------—-—----—-

Wk oy wE o S MR om W e S% em e ket G S NE P M WP A R AP TE TS T 4% D e W G @ W

HOW MANY R.N.'S,ARE NEEDED ON EVENING SHIFT?
.l . "‘. . . -‘
. HOW MANY N.l.°'S ARE NEEDED ON EVENING SHIFT?
7 . . - ‘o )
- o
_HOW MANY N.A.*S ARE' NEEDED ON' EVENING SHIFT?
P L
w1
NOW,LET*S -€ONSIDER THE NIGHT SH1FT.
T T , -
HOW MANY R.N.'S ARE NEEDED ON NIGHT SHIFT?
? " \ ' ' .‘. ‘-. . . .I ) . M
g‘ . . . . < -F'
HOW MANY N:l.'S ARE NEEDED ON NIGHT SHIFT?
L SR
HOW MANY N.A.'S ARE NEEDED ON NIGHT SHIFT?
7. ' R
1. A : . S
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***************;*;*******;********************************#****i*****
SUMMARY OF COVERAGE REQUIRED - . X
WEEKDAYS . | ' WEEKENDS
RN NI NA  TOTAL . "RN "Nl NA .TOTAL"
2 2 1 s D 2 2 8 4 ’
e | 2 E ) 1 2 .
' . . - s d ‘
e 1 1 _ 2 . N @ ! 1 2
‘3 '3 a ' _ TotaL 3 3 | 2
NUMBER OF PERSONNEL
NEEDED - .  AVAILABLE SELECTED ’
4 . 5 5 .
4 ‘ . ' . 4 i B . 4 l : s B
- oe . . ® 4 ‘ ] . 4 M v

NA

-4

V-

*****#***********i*******ﬁ***********t**********************t*#**#*#*

* W W H *

K o2 A A KKK AR

PATTER

le*Ul.b.C.JN

Y

LIST OF PATTERNS SELECTED

‘

L1ST OF PATTERNS FOR R.N.'S

o o A G T W S MR A S P S WS W Ew em WD N Aw mw tu ME e ma

N NO. MTWTFSS MTWTFSS MTWTFSS MTWTFSS MTWTFSS. .

000 - 00 00 00 00
00 00 00 © 00 00
00 © 00 00 ° 00 00
© 00 - 00 0600 - 000 .
00 .+ 00 00 . 00 00 "
0. -+ 00 . 00O 0. 00
0

o0 . - 00° © 00 0 00

*****##******#**t*********#*ﬁ**#t****#*****i#*#

*
»®
»
"
-
*
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DAILY COVERAGE FOR EACH PATTERN ABOVE

- e e e - e T e A o o St o o e e e e o e e

\3

PATTERN NO.

M TWTFS5S
! 4333444.
2 .  433.44234
3 ’ 4344334
4 3344443
s 4 443334
6 34434423 B
7 3444433 ~

N
*************************‘*********************************‘*******‘***
f ‘ . .
/ )

LIST OF PATTERNS FOR N.l.'S

O e e e mm Gy me S My Un SR aw I e T am 2% am e wm o wm ow T
R T S e N S S S S S S s RS T=Ems=Emaes=s
t o

PATTERN NO. MTWTFSS MTWTFSS MTWTFSS MTWTFSS

1 00 " 00 | 00 00
2 00 00 00 00

3. . 00 00 00 00 i

i

DAILY COVERAGE FOR EACH PATTERN AéOVE

R R I R I I N R il i K

€
-
-
'
0

PATTERN NO.. mT
. . | P 32333133, .
S -2 ' . 3332333 .
o B 3333323 , .

4

********'******u‘***u*********u********gﬁ*****‘**u*m*#******tti**#i**
M f . ' I

t -

LI ST OF PATTERNS FOR N. A. S
. PATTERN NO. MTWTFSS MTWTFSS MTWTFSS MTWTFSS & - .- — '"“"""” L
1 00 00 . 00 00 . o . o
. 2. go = g0 .- . 00 00

3 .00 00 00 00

¢
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. _ L~
DAILY COVERAGE, FOR EACH PATTERN ABOVE e :

o Ee m VS S en S GS TR M R ED G D AP WD NS M ) P Um M e em N e G WY W e G A bW a8

. PATTERN NO.

2
4
£
—.'
wn
w

N

W ww
[ARANY
WL W
N W
[ANANN] |
N W W
Woww

. , f v . ) . v .
T P e PR PP T T P LY
! / B . . ’ f © L

’ 7 M
/

GOOD-BYE,SEE YOU NEXT ‘TIME.
B - / o ¢

/
/ o
“
- { ' .
E s
i
. »
/
{ . ~ . .
& L}
-
= A
\ ' ;
v
. ——
“
.
, . B
e -
s
v
~ .
5 . . -
c
- - ‘
\ H
kY + .
. X
.
.
-
.
B
€ > ¥
\ .
o
- -
.
' o
. . .
N
o . - N ; ,
i
- K -
. 3 1 -
. 4 ! .
rot oot
. .
’ r e
- . , .
” .
- )
)
¢ i -
. —— , .
. , .
¢ -
~
' » ° v
. 1
n ¥ N s
T
.
o A
R . or .
© % - .
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***********m***************************f****#m' ,/’:‘

(

THE GENERAL HOSPI TAL

F—

* *

* *

* * . :

* . . * <
* WELCOME TO THE WORK SCHEDULE ASSEMBLER *

x ‘ *

* *

* *

6 K K kR KR Kk o ke Sk o ok ok 33K K K K R o R K K K oK oK ok o oK A oK K ok ok

4

DO YOU WANT INFORMATION ON HOW TO USE THE PROGRAM?
'ANSWER YES OR NQ ENGLOSED [N SINGLE QUOTES.

? S ‘ AR v
'YES' . . ' ' e

ok sk o o K oA o o o ok o oo K oK Ko o S Ao K o o S o 3 o K o R K ol oK oo o ok K K o K o K K

INFORMAT | ON ' . e DR .
AR AR KKK AR . 5 - . . .

PURPOSE - - , , ' | :
TO WORK OUT DAILY SCHEDULES FOR (3) CATEGORIES OF STAFF. '
, (EG. RN'S,NI'*S;NA'S) : . .

lNPUT - 1 : s f . -\A'.‘ v . to. R
THE BASIC INPUT IS A PATTERN (SHOWING ‘DAYS OFF AND 'SHIFTS)
WHICH MAY BE SELECTED US ING '"NURSE1'" PROGRAM OR WORKED OUT
INDEPENDENTLY . ‘ - o .

OPERATION -

THE PROGRAM SCHEDULES STAFF TN A CYCLIC MANNER’ AND REPORTS
ON EACH S‘CHEDULE PRODUCED. '
THE OPERATOR ANSWERS A SERIES OF QUEST"I'GNSA THAT THE W
. ASKS AND CHANGES- EACH SCHEDULE UNTIL- A SATISFACTORY SHI
‘ CDVERAGE:AND PERSONNEL MIX IS OBTAINED.

L

DEtAlLs'-, | o
ANSWER YES OF NO IN SINGLE QUOTES UNLESS SPECIFIED OTHERWISE.‘
. i

- .
! -
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. THE PATTERN |S ENTERED SHOWING . DAYS OFF,AND SHIFTS WHERE:

- DAY OFF
= DAY SHIFT

- NIGHT SHIFT
-'ANNUAL LEAVE:

" pz MmO
1}

.PATTERN LENGTH IS

TYPING CODE FOR PATTERNS:

@ .- DAY OFF

1 - DAY SHIFT .
2 - EVENING, SHIFT
3 - NIGHT SHIFT
‘4 =~ ANNUAL LEAVE

NOTE: CODES n - 3 USED

_LIMITS -

MAXIMUM PATTERN LENGTH

T

EVENING SHIFT - .

R -
S - S1CK LEAVE
* 0 - DAY OWED
T - NURSING'DISTRICT
C - CLASS DAY
IN WEEKS. '
5 - REGUESTED DAY OFF -
6 - SICK LEAVE
7. = DAY OWED
T+ 8 - NURSING DISTRICT
9 - CLASS DAY
IN THIS PROGRAM. =
7 wEEKs

REQUESTED DAY OFF

MAXIMUM NUMBER .OF PERSONS IN EACH: CATEGORY =1

.

'*****f*********************************************************.*##***

STAFF CATEGORY?
'RN. S° , -
'PATTERN LENGTH?

7
» ,

PATTERN? o

-1

PATTERN CHOSEN FOR'S RN S

28 ©23333333080.1,

|

v

1

v ' ‘ L )
teeae1 1111080801,

. MTWTFSS MTWTFSS MTWTFSS MTWTFSS MTWTF'SS S
.EXKNNNN NNNXXDb DDDDXXX DDDDbxx XDDEEEE -~ .. .

.-

g .

[y

12222
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SHIFT SCHEDULE FOR 5 RN S

B e e e e T NI SR

"EMPLOYEE MTWTFSS

D WN -

EXXNNNN.

XDDEEEE
DRPDDXX
DDDDXXX
NNNXXDD

D 2332111
L E

N

1ea1111
lllllll

MTWTFSS
NNNXXDD
EXXNNNN
XDDEEEE
DDDDDXX
DDDDXXX
2332111
1801111
111111

SATISFIED WlTH COVERAGE?

?
.YES l.

MTWTFSS

DDDDXXX
NNNXXDD
EXXNNNN

XDDEEEE
DDDDDXX
2332111
1201111
RERRES

ANY PERMANENT SHIFT STAFF?

»
rd

[
INOI

)

FULL REPORT ON TIME SCHEDULE  ?

7
" *YES'

**************************#*********************#**#*****************

MTWTFSS
DDDDDXX
DDDDXXX
NNNXXDD
EXXNNNN
XDDEEEE
2332111
188111}
1

MTWTFSS
XDDEEEE

DDDDDXX

DDDDXXX
NNNXXDD
EXXNNNN
2332111
1881111
IRERR RN

T

2y

FULL REPORT FOR RN S’ ¥a
=========d====é=====
SHIFT SCHEDULE FOR 5 RN S o
EMPLOYEE MTWTFSS MTWTFSS MTWTFSS MTWTFSS MTWTFSS
. EXXNNNN_NNNXXDD DDDDXXX DDDDDXX XDDEEEE
2 ' XDDEEEE EXXNNNN NNNXXDD DDDDXXX DDDDDXX
3 DDDDDXX XDDEEEE EXXNNNN NNNXXDD DDDDXXX -
4 DDDDXXX DDDDDXX XDDEEEE EXXNNNN ‘NNNXXDD
5 NNNXXDD DDDDXXX DDDDDXX XDDEEEE EXXNNNN
D 2332111 2332111 2332111 2332111 2332111
E- 10081111 1081111-1801111 1001111 102111}

N

fll[lll

(RERERE

-
.

I!Illll

iy
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FULL REPORT ON SCHEDULE FOR RN S v
MINIMUM WORK STRETCH = § ‘
MAXIMUM WORK STRETCH = 7 t
- . . . N . . ' !
" TOTAL™ DAY SHIFTS =i3 S Coe :
© TOTAL EVENING SHIFTS = 5- N
TOTAL NIGHT SHIFTS = 7 S
“TOTAL NUMBER OF WORKDAYS =25
NUMBER oF SPLIT DAYS OFF = @ )
" NWBER OF WEEKENPS OFF IN 5 = 2
VIOLATIONS = . - U ’
a0t ke o ok ok o ok ok sk ok o e
R ) o o4
'NUMBER OF TIMES EVENING.OR NIGHT SHIFT BEFORE wgsxsun OFF = @
NUMBER OF TIMES EVENING-DAY SHIFT = B e ‘
. NUMBER OF TIMES EVENING-NIGHT SHIFT =@ .
NUMBER OF TIMES N1GHT- DAY SHIFT = @~ ) :
Y . . « N T ’ . ' '.
TOTAL COVERAGE FOR | CATEGORY-OF STAFF * ° -
TITemmmTermeoes STTmmmmmmmesmosees = S S
8" . MTWTFSS hTw?ﬁss MTWTFSS MTWTFSS MTWTFSS .
D.2332111° 2332111 233211 2332111 2332111 - SR
E 1001117 1001111 1001111 1001111 1281111 Lok
SN EARRREERRRR AR RRRNRY Jlll\lﬂ NRRRRRI ' L .
'END OF RUN 1 I o . .
4****#!!;*********3&***_*.****#********;O!********************t******t**_**ill**
. 4 ) . & s . ' s M X ] '
‘f \ 01‘- ) . D. . e " . .
. v . . e - R TR ~ . ] N
SCHEDUL% ANOTHER CATEGORY OF STAFF? Lo - -
- CYES! ' S R T e



’fv’ )

{

" MTWTFSS. MTWTFSS MTWTFSS MTWTFSS S

' "SATISFIED WITH COVERAGE?

. . } . 's
STAFF CATEGORY? : SN - o
O ST .
‘NI S . _ SR
PATTERN LENGTH? - o . e "
7. S e - o - - n i. . '-!

4 n 12 . n" . . '—. . ..‘ =

PATTERN? . S0 - S , ; .
? . i - "‘ = . o .. 0 ‘
33001 | lur 22661 1111 110.06080833333 ~U.Q
?ATTERN CHoqEN FOR 4 NI S h L Cap '

NNXXDDD.- DEEXXDD DDDDDXX XXNNNNN. ' : L ..

!

SHIFT SCHEDULE FOR a.NI S~~~ - -

| EMPLOYEE MTWTFGS MTWTFSS MTWTFSS MTWTFSS

1 NNXXDDD DEEXXDD" DDDDDXX XXNNNNN - . o T
2 XXNNNNN NNXXDDD DEEXXDD DDDDDXX =~ - - " :
3 DDDDDXX- XXNNNNN NNXXDDD DEEXXDD .
"4 ° DEEXXDD DDDDDXX XXNNNNN NNXXDDD . e .
D 2111222°2111222 2111222 2111222 ' e Ty ey
E 2110000 0110000 ¢110002 0110000 ot . o L
R AR F R R RN R R R REER R R R & B o 8

'y

.'Y.E‘Sl' ) 'l,. ) l‘ . + . ‘-'.“. , - . .
_ANY PERMANENT SHIFT STAFF? . < 7 T
: S - . L Co A
o B T L A N
oNol T ’ .' . ‘ . S e h ., ' '_. ‘ o -
‘ ' : ' : R A
FULL’REPORT ON TIME SCHEDULE? oo s
‘YES* - o S o CLo Ny
El ‘ : : \.\‘\~\ . a
o .’. - . \.\ ° . a
) O _‘. X . '. A i
A} - L \ ~ -~ 2
e N
- T . . :



. ) ) " r , . FURKE
.mﬂ*********@*********************************************************
~

° - . )

)
o o

FUKL REPORT %%R M . L

ac
Sy
Ll

EMPLOYEE MTWTFSS,

¢
-
. 2
R S
:
4

- NNXXDDD,

XX NNRNN

?'DDDDDxx
DEEXXDD'

D 2111222.

E 2110000
URRERRRR

MTWTFSS
DEEXXDD
NNXXDDD
XKXNNNNN
DDDDDXX
zli 1222
0110000
PARRRR

MTWTFSS
DDDDDXX
DEEXXDD

NNXXDDD

XXNNNNN
2111222
2110000
IRERRRR

MTwT%ss
XKANNNNN -
DDDDDXX
DEEXXDD
NNXXDDD

2111222

0110000

tfnntin

-

: FULL REPORT oN SCHEDULE FOR NI 5 o - S

fl
O"
e
(]

"mrhlﬁhm WORK STRETCH:

]
=
s
-
-

s

v n

a
' .
-
o
3
L

e MAxlmum WORK STRETCH.'
TOTAL DAY SHIFTS =11

.. 'TOTAL.EVENING SHIFTS = 2, - » e [

R . . . . ’ "™ v .
. ) ) . . A e e
> . TOTAL NIGHT SHIFTS' ; IRV o

TOTAL NUMBER OF- wORKDAfg =20

.., . NUMBER OF SPLIT DAYS OFF =g} oo R

NUMBER OF wEEKENDs OFF IN 4 = | L -Z.Q SRR

=, . -7 . 4 .
t b Pad . ey . ID

o VIOLATIONS . R
g P ROk AOK ’ S TR -

’ Al . .
] . . . . . a - N
. R £ . . . - 7

T;ﬁﬁS,ﬁVENING OR NIGHT §H1FT BEFORE WEEKEND OFF = 0
F

. “NUMBER ﬁ;
- T NUMBER F TIMES E@EN!NG DAY SH! e . o Lo e L
a ° t g N , ; , - _" "
L . NUMBER OF. TIMESGEUENING -NIGHT SHIFT =0 = . ' . ' A

‘. NUMBER OF TIWES NIGHT-DAY SKIFT = @ . . - . - A LM

N -

3
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) . ' * o u‘ ’ " 1 . ‘ ' ' .- -
. & .
TOTAL COVERAGE FOR 2 CATEGORIES OF STAFF . v \
, . MTWTFSS MTWFFSS MTWTFss»mfﬁTFss MTWTFSS
= .© D 4443333 4443333 4443333 4443333 4443333
o ey CEDDLDLLETHNIEL HITIPLL P11 ] L]
S 2222222 2222222 2222222. 2222222 2222222 1 |
o T
END GF RUN 2 ° - :
----- —_—mm - R i / ' *
: SR A AR AR A A AR KK KRR KoK oK oo ook A oK ARk ok
. . ' N, . . .
SCHEDULE ANOTHER CATEGORY OF STAFF? !
, . d ww R
ok T ' DN -
a ".ES" o . 3 . ' N . .
. L « . . . M - . ‘ . . . . )
.~ STAFF CATEGORY? ¢ - o - ot
? . ’ ' ) © :.A ] 'l ‘ . _' . ‘ )
"NA 5° . g . o ' Ce :
'PATTERN LENGTH? Tooe ST I
=L . , - s e
3 I o S ' ' S
PATTERN? = . L ,
?"' K - . ’ . ' , . )
ee 1 11@061 1222220011111 ‘ .
_ PATTERN CHOSEN FOR 3 . '
. . . - -
MTWTFSS MTWTFSS MTWTRSS . »
. XXDDDXX DDEEEEE XXDDDDD ¢ ‘ , et
SHIFT SCHEDULE FOR 3 NA'S . .° S -
L I b bt | Ty
. EMPLOYEE MTWTFSS MTWTFSS MTWTFSS T S
-1 XXDDDXX DDEEEEE ‘ XXDDDDD = : S
.. .2  XXDDDDD XXDDDXX DDEEEEE
"3 DDEEEEE XXDDDDD XXDDDXX ,
D*1122211. 1122211 1122211 - v :
E @arijin eertity esptr1r . .
N eaamaeq ‘eocoove ececoee. | . o ,
e N ' ' ' S . -



- S V3 8
“ SATISFIED WITH COVERAGE? ¢ . .
7
"YES*
'ANY PERMANENT 'SHIFT, STAFF? .

iy
"YES *

HAVE YOU SCHEDULED THEM BEFORE?
?.- 0! . N . "‘h.'."\
'NO' ! ‘.‘. s . * . . " “P .

HOW MANY PERMANENT SHIFT STAFF?.
7 A RN . ’ "'hr';l.

T ’

-

PLEASE ENTER 3-WEEK SHIFT STAFF_.PATTERN FOR 'l PERMANENT SHIFT STAFF, -

7 , Lo TR ‘ e
222080222222 2 P @22200@22 . _ -
-SCHEDULE FOR | PERMANENT SH!FT 'STAFF . ‘ ':.;g

EMPLOYEE MTWTFSS MTWTFSS MTWTFSS ..

I- ~ EEEXXEE EEEEEXX EEEXXEE, ’
D (N@ReAR A020030 G0C0DOD . -
E 1fl@e11 1111100 111RQGIT -~ ®
‘N peeence 0008000 ma@mmee
SATISFIFD wlTH THE PERMANENT SHlFT SCHEDULE L
. :? g . . < . ‘ ¥
'"YES* ; . C '
FULL REPORT ON TIME SCHEDULE "2 , - ©° L e
.7 ’ e S - S "'.“ !
*NO°* o . '
. ' ' i ‘ '
I 4 ' | \
. ! . o :
{[\I z
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; )
. s . . . V4 . . ot
e e o kKO K kR K KR XK ROK KRk SUMMARY | REPOR Tok ook ok ko ok ok o 3 sk ok o ok ook ok ok ok ok oK K

’ Loy g . . . . ‘.

. . a °

TOTAL COVERAGE F OR 3 CATEGORIES. OF STAFF

'MTWTFSS MTWTFSS MTWT?SS MTWTFSS MTWTFSS . . .
D 5565544 5565544 5565544 5565544 5565544 S -
'E 2232233 2233322 2232233 2232233 22 3322 - . '
N 2222222 2222222 2222222 2222222 2222222

“END OF RUN 3 , RI . o

s e o ok o o o Aok ok ok ok R ok ok o o R o K S sk o K o K o sk ok ok R R o K K K ek o o Kk ok K ok ok R RO K

1

3
-

. SATISFIED WITH THE COMPLETE SCHEDULE? .

INOI C . A ! ) c . . "- " ) ) . . ' T

" . CHANGE WHICH STAFF. CATEGORY? .

4 | _
3 e
THE PATTERN IS - . = | .o
ST 2 3 - C o T -
MTWTFSS. MTWTFSS MTWTFSS - N o

. XXDDDXX DDEEEEE XXDDDDD

CHANGE WHICH wEE$7 S .,f_f ; o '3; ‘|-'g
T . R
coz T
REV 510N FOR THAT WEEK? . = - N ' o

s
N k \
7 E . o L e .
- . - . - * . .o . N . .
Py 2222 L L T S,
, e . R N , : .. . . . o N
* .
..
* O N
- ’ .
o ! ’
v W . . '
w? - l‘, o .
. ' : . )
‘ . . » =
a vt - 1
K R - .
‘ . ’ N
“I‘ 2 B
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REVISION NUMBER 1

3

SHIFT SCHEDULE FOR 3 NA §

e e e e > A G e e G W WA e s Wm AN wm wm e e

EMPLOYEE MTWTFSS MTWIFSS MTWTFSS

1 XXDDDXX DDDEEEE XXDDDDD ) o s
i 2 XXDDDDD XXDDDXX DDDEEEE T ,\
3 DDDEEEE XXDDDDD XXDDDXX ' a o o
D 1132211 1132211 1132211 ' e T ey
Eonoi1111l 2021111 o0l : a .
‘N 0000000 0000000 0000000 - X )
SATISFIED WITH COVERAGE? - R J, o i
) . . : Lo ‘ LA
A N .
'YES*®. .

. ANY- PERMANENT SHIFT, STAFF?.

'YES' . .y " . R . . g
HAVE/XOU’SCHEDULED THEM BEFORE?,:, Lo T |
rooo : : S
..’? . “ ' ‘,
'YES' .
".OKAY,LET‘S LobK AT THE PERMANENT SHIFT SCHEDULE AGAINI ‘
-

PREVI OUS PERMANENT_STAFF SCHEPULEZA N

o P . ’
EMPLOYEE MTWTFSS MTWTFSS. MTWTFSS S
‘1. EEEXXEE' EEEEEXX EEEXXEE o

D 0000000 G000000 00PQRRAH
E 1110215 1111180 111ea1)
N 0000000 ©000ABD PLOBNOO .

SATISFIED WITH THE PERMANENT SHIFT SCHEDULE ? . - -

. .? " ' N - - >
'YES ¢ "

" FULL REPORT ON TIME SCHEDULE .7 . .. .0 = "o
YES® - ' : ‘
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’ *%u***'*‘* O K *********’*n**********k********u*ﬁ*******n****#**u.
s . . \ . . 4 - '
FHILL REPORT FOR NA S
4 - . N ) .

SCHEDULE FOR 1 PERMANENT SHIFT STAFF

e e e e e e e e ke e e Sk M e G R MR En e em am e E = e e

EMPLOYEE MTWTFSS MTWTFSS MTWTFSS

S~

1 EEEXXEE EEEEEXX EEEXXEE
. D 0000202 20002020 BBEP0D o _
.. . E 1112011 1111100 1110011 ) oL *
-N- 0000000 0000200 P220CC e .
SHIFT SCHEDILE FOR 3 Na S )
"EMPLOYEE MTWTFSS MTWTFSS MTWTFSS . © . L
1. XXDDDXX DDDEEEE XXDDDDD B _ e
2  XXDDDDD XXDDDXX DDDEEEE . . T
3 ° DDDEEEE XXDDDDD XXDDDXX . T |
D 1132211 1132211 1132211 e
E 0021111 2001111 0021111 Co e 8
N 0nBPOe0 2002000 0220020
. TOTAL COVERAGE .NA' §'AND SHIFT STAFF s
. MTWTFSS MTWTFSS MTWTFSS * * . - . .
J. . D 1132211 1132211 113221} R P S
CE 1111122 1112211 1111122 N ‘ - .
N 0000000 PO00000 @00000D n, .__\\ o
' FULL REPORT ON SCHEDULE FOR NA § -~ .. =7 = 70N
--------------- ,-----_--A--'------ . * . - R ¢ . 1
“MINIMUM WORK STRETCH .= 3. ;
 MAXIMUM WORK STRETCH = 7
., TOTAL DAY SHIFTS =11 .. o e e
. .. . . X B R ) oy
TOTAL EVENING SHIFTS = 4 ‘ |
TOTAL:NIGHT.SHIFTS =0 A . N
S . IR
- TOTAL NUMBER OF. WORKDAYS =15 y
NUMBER OF . SPLIT DAYS OFF -6 L - hif
NUMBER OF WEEKENDS OFF IN 3= 1. - oL
" i . .:’:;
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PR -
“VIOLATIONS C
¢ ok ok ok ok ok Aok ok ok L - Ce
I . , .
A o : T ' . , - o
'NUMBER-OF TIMES EVENING 0R~NLGHT SHIFT BEFORE WEEKEND OFF = @
Vd . i -

NUMBER OF TIMES EVENING-DAY SHIFT = @

NUMBER OF TIMES EVENING-NIGHT SHIFT = o

-

NIIMBER OF TIMES NIGHT—DﬁY SHIFT = @

‘. ' Lo .
TOTAL COUERAGE FOR 3 CATEGORlES OF STAFF

~ ' MTWTFSS ‘MTWTFSS MTWTFSS MTWTFSS MTWTFSS
’ N ») 5575544 5575544 5575544 5575544 5575544 el
E 2222233 2223322 2222233 2222233 2223322, . - - o
N 2222222 2222222 2222222 2222222 2222222 - R
END OF RUN 4 . - T R o
.._ -,--'- _______ . -'I-‘ . 4 N ‘.\ . .
. ' oL . \\\‘ . . R
*****;#*****************5****&*******t***i*%*i***t****t#***itmfg**m*i
A . . ’ ' ' '
= - . . :

" SATISFIED'WITH THE COMPLETE- SCHEDULE? -

? L | . .
IYESI. . ‘ ’ / ) . o - : e T . "
.‘ . ) - ' ) . '. : ; ’A . o Iv’ ‘ - + .
' SO LONG,SEE YOU NEXT THME! ~ . =~ = S
' " ‘ \
- t ’
/ -
o
P
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*******************************************#** T oo

THE GENERAL HOSPITAL

o

* *
* *”
¥ *
* N
* WELCOME TO THE WORK SCHEDULE PPOJECTOR *
X , . *
* *
* *

*****************************************#**

DG YOU WANT INFORMATION ON HOW TO USE THE PROGRAM?
ANSWER YES OR NO .ENCLOSED IN SINGLE QUOTES. .

L | | ,
‘JYESC Lo " A - ;. ' .. ,

Cn

.******************************#***********************t***t******t***

INFORMATION ) ‘
e ok ok e o e ok ok ok sk ook i oo : ; . e

. PURPOSE -

TO PRINTS- (1) INDIVIDUAL SCHEDULES AND (2) UNIT SOHEDULE
| OVER A PERIOD OF TIME.. "+ . . . - .
,INPUT - ' S '%

(1) THE WORK PATTERNS FOR EACH STAFF MENBER AS FlNALlZED

IN ”NUPSEZ" .PROGRAM.

(2) CALENDAR AND FILE INFORMATION. e S
) OPERATJON - ,
THE PRodkAm PROJECTS wonx—s HEDULES OVER A GIVEN PERIOD

- OF TIME. .“'3. ' ‘“Z?‘ 3‘ o - L“l E‘ oL

JE S i .
_.,'\ s, R .
A . -

i &9
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"DETAILS

ANSWER YES OR NO

DAY OF MONTH ---

DAY OF WEEK '=---

LIMITS -

STATIIS

NAMES m===mw~ew=

- s wn wn o e e

PATTERN LENGTH -
PATTERN CODE-=--

NAME OF UNIT --=

7

MAXIMUM OF 8 LETTERS.

IN SINGLE QUOTES UNLESS SPEClF‘IED OTHERWISE. |

~ NUMBER OF' ‘MONTH. EG- ll

NUM_BER. EG. 22

NUMBER. IE.

!

EG'. SUN WOULD BE |

123
SMT

567
WTF S .

FIRST - MAXIMUM OF 4 LETTERS. EG. 'JUDY*'

LAST -» MAXIMUM OF 8 LETTERS. 'EG: " *SHEPPARD?

MAKIMUN' OF' 2_LETTERS. EG. '-RN'

IN WEEKS. EG. 4.

SAME AS IN “NURSE2" PROGRAM.
EG. '2-5 WARD®

‘ N . -

MAXIMUM F'ORE'CAST FOR ANY SCHEI?JL;E ® 12 MONTHS

' MAXIMUM NUMBER OF STAFF‘ SCHEDULED IN ONE RUN

?
"YES* -

“ NEW FILE?

FILE NUMBER?

? -

2

21

: **u****u***********n_****n****u***un***:qu**#*y*_**uu**un:q-**

WHAT MONTH, DAY OF MONTHs AND DAY OF THE WEEK DO WE' START PATTERN? .

T.

S 3 42

?
6

I3

v

- WHAT DAY OF!{THE WEEK DOES MONTH START ON? . ' o en



L
»
.
‘
.
.
.
3
.,
«

-

N -

+

.15 THIS A-LEAP YEAR? ~ °

¢
.NOI

2>

PATTERN LENGTH? ..

7
5

PATTERN?

L

200333333300 111

O
*YES*

.

B
P .
. -
-
¥
. N
. B
. .
—_— « e
¢
.
,
¢ \'
3 s
.
.
.
-

. ]
..ﬁ .
.
S
) a5
, .
P T
f
«
.
B ‘.
§ 3
T . '
. .
“ e
- B ..
‘
B
LN v
U
’
‘. -

.

v

_FOR HOW MANY MONTHS?

-

" M., 'ANTLER',"RN'

EMPLOYEE'S NAME AND STATUS?

"PRINT THE INDIVIDUAL SCHEDULE?

-

v

.
.
-
PO
.
.
.
.

.
.
.
-
.
t .
Y
»
“
'
.
.
.

-
B
3
+
o~
.
°
]
A —
:
.
. “

v
"
A
«
’
.
. "
.
v
’
.-
.
N
.
\ o
, .
DRI 4
°
'
[



‘o . : ’ u***u*:i:***H*#*u***i*u****n**‘* '
SR * SCHEDULE FOR M. ANTLER RN %
- . . L i ********tg****#*#*********t********q
|
\\
) ! I MAR I 1=
‘ R e L e T LA 1
- I ] " T W T F s 1
) ) R it Rt L R L e e T -1,
' o | 2 1
r S
- 4~ S 6 7 8 9
- I E . X NN N oL !
: I 1o 1 12 13,14 15 16 1
I N N N N X X D1
I 47 18 19 20 21 22 23 1 »®
I D D s D D X S
| 24 . 28 26 21. .28 29 30. 1
I X D D p . D D X 1
‘ I 31 'l
) X - |
7 \ t
ol { APR | i
e L e L |
L I, S y/ T W T F.- § 1
"' l----------:f~— ----------------- -----“-,-'-;——l
] ! 1 2 3 4. S 6 1
[ = X: D" D E E E . I
- | 7 - 8 9 19 11 12 13 1
! E E X X . N N NI
1. 14 15, 16 17 18 19, 28 I
N ) AN N N X X. D 1
. , b2l 22 23 24 - 25 26 27, |
. | D - D D D D X X 1
' I 28 29 -30 . ' ' R |
I X "D, D Lo o 1
| SCHEDULE™ ANOTHER PERSONT
VYES?® NN ' . - S
" . 'EMPLOYEE *S NAME AND STATUS?
' .L.'s"GREENE','RN’ T A R
N
¥ - : /] ¢



v

. PRINT. THE' INDIVIDIAL SCHEDULE?

. EMPLOYEE'S NAME AND STATUS?T '

7

[
1

i1 111 20808 11222220090

EMPLOYEE 'S 'NAME AND STATUS?

1,

PATTERN LENGTH?

7
)

PATTERN? ©
P11 22222@03 3

? ’
lNO ]

. SCHEDULE ANOTHER PERSON?

1

1

YES

b

' .T.*s'BARLETTS: 'RN® |
PATTERN LENGTH?

PATTERN?

PRINT THE INDIVIDUAL. SCHEDULE?

P

‘NO* -

SCHEDULE ANOTHER PERSON?¥

' '? :
'YES *

a

»
v

' De's'OAKE's 'RN"

3

33333

°

150

o
\ [

33333001 111110801 1111080

3001111118900

-

a
¢ ‘
D
- i k4
- .
3
A . i
> oL vl
' LT
.
-
o
L
-
A 4
.
- « o ,‘
. ¢
- .
) - @



W

s
3

3

' . . ¢ ¢ . .
' [ * * - ' ". N M « k] . ! u' n. * :
! R ’ -.YES. ’ oo . . ie . . R ., . . ro ,
, ’ : e - . . s R
.

e A
=~ .

/

' '{f” ' . ) i ._ " e I -'. ’ Q ’ N -
' PATTERN LENGTH? "
L o
S v ' ’ : o : Lo
PATTERN? ;
ti1 122011 111806061 1222220933337333086.1 1
"PRINT THE INDIVIDIJAL SCHEDULE? S | : ,
7 I A : EE SRS NP
"NO* o o o .

SCHEDULE ANOTHER PERSON? . =
. : .o A : L . o e
? ’ T _ . ' .-

.YES. . . N

* EMPLOYEE 'S NAME AND STATUS? - ' .
? * : Lo ’ . ) )
" P.*s *WISEMAN', *RN' o
" PATTERN LENGTH? )
T . : H
s T . " . :

. o
¥ .Y

PATTERN? - - , & : o R

7 i R o S _
33301 1171 110281 111 100.611 2222208033323
PRINT. THE INDIVIDUAL SCHEDULE? o : o~ _

‘NO'’ : ) o ' j, o ‘.' L. . o e

. ' . .'. , L] - >‘ _.*--:_'. '.‘ .
SCHEDULE ANOTHER‘PER’SON? . o N ' B

? ' . .

" EMPLOYEE'S NAME AND STATUS? -

!
L
7 - ’ R TR :
' - W.*s'ROSE"','NI"* - . . ,
- . . . e :
’ ” JUSTER o : ! . .L
W \“
= Ta . ’ “‘ ’
~ 4 I ,'/- ;o
. T
VAR . - :



RN

. v , - .-‘ .
'l
. PATTERN LENGTH? .*
'.? i} - ’. .. “ . ’l »-

‘PATTERN?. oo

7

LI -
? , . f ) -
.lNoc .

- .

[ 4

SCHEDILE ANQTHER PERSON? °

? . . : C .
‘YES' - -~ s

- ¢,

L]

b e
EMPLOYEE *S NAME AND ‘STATUS? *

7 Lo -
* . T.',PARSONS", 'NI *

_ PATTERN LENGTH?

v ’ i
. .
g A
4
PATTERN? * L Lo e

L]

B J

983333333001 11122001111 I

* z

?
‘WO . ;
"SCHEDILE ANOTHER PERSON?
P '
? . A
" 'YES® T
'EMPLOYEE '§ NAME AND STATUS?

7 “‘l N
"' Ba's *KEATING','NL* .

E

Ty

-

-~

PRINT-THE INDIVIDUAL SCHEDULE?

g

Ya ) ' ve .
«“TPRINT THE lNDlUIDUAL'i3§EDULEL
. / M

[

33001 11" 228010 1.1 11,1 @0¢05333.33

L4

&

Ae .

-
/.
}
-
L

v
-
-
’
4
e ¢
b
&
»
T
.
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b

9

" PATTERN. LENGTH?

PATTERN? = oL

At t111reo0#@3 3333330601

L1't 2208 1 |

" PRINT THE INDIVIDUAL SCHEDULE? -
? . ,‘“ ’ A o S ‘" -
‘NOY ‘ . : -,A ] -, v -
| ' . "SCHEDULE ANOTHER PEWSON? -
2 ?,_‘ . . N .‘ . '. ‘ ' \‘ ) ‘- ]
"OYE’:SI " ‘ -
. EMPLOYEE'S NAME AND STATUS? . o -
o é" AREY, N1e Lo
., . 'PATTERN.LENGTH? ~ S -
? b . . . ‘. - ‘ ;\ . . . ‘. : :l%'. "
X X '.—‘ LR o . ..: . L . . .
 PATTERN?
Ca . "

1.22@0@ 11 11,11 1008@@3 33

«.  PRINT THE "INDIVIDIAL SCHEDULE? |
e , o
) NO .

S Ay
»

e : . v
o ; . < .

"SCHEDULE ANNTHER PERSON? - '~ ~ .

v oW
T .
'YES''.

EMPLOYEE ' S .

2 ¢
- "G.Y, 'MARSH ', NA" ! ’

=4
o
&

~
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Ed .

" " PATTERN LENGTH? '
Arl ? .." X L4 ‘ "~ . PR L . » ‘ S

PATTERNT S . R !
I S

" 2220@z22222220d2226022 . .
. PRINT THE INDIVIDUAL SCHEDULE? =
.
¢ 'NO*
- .'. " . ‘T. A N .
V. SCHEDULE ANOTHER PERSON? :
e, . ~
IYES! . , ' ) . e . . .
- EMPLOYEE 'S: NAME AND STATUS? = =~ L ’
T . ¥
"*. He "PEACOCK' ‘NA" o _
N s oo o o L
"PATTERN LENGTH? -, .. i

7. ;. Yoo

. PATTERN? . . . . el T

A o S :
ae 1 11@aadal 112222001 111
S . N o - .

- . PRINT THE INDIVIDIAL SCHEDULE? . '
e T o B S T
L -‘ ’,‘NO [} - - . ‘ . : N . ‘- =
1 . e i _ o c, . » ) '; v . .
SCHEDULE . ANOTHER PERSON? e
7 o : ‘_“ .- : A.'.’...‘l ‘- R J : - . . - 0 oo ‘\’ .
. CYES 0. . S . . . ; ) . . .."‘ o . . .. ¢ . '.' , . o ‘,.‘ x'- . e,
5 ighﬁLOXEE:S NAME AND STATUS? - T PPl

T A : .
e T -K.','FOSTEF},JNA',,_



-

..? '. -;.' ' ' .‘h- »
ee 11111 -1 11 001 ||22ﬁ2 -

SCHEDULE ANOTHER.PERSONT = - * "

EMPLOYEE* 5 NAME AND STATUS? -

7 : . S
' S.'5'GOSSE','NA* ¢ -

ar

i

° - g
PATTERN LENGTH?

3 .

. PATTERN? " :‘

i

PRINT THE INDIVIDUAL SCHEDULE? .

¢

o - o
. 'NOY Co S

S .
"~ 'YES®

" PATTERN LENGTH?

?

PATTERN?

?

.

PRINT THE INDIVIDUAL SCHEDULE@ . "

R

NG
4.

SCHEDULE ANOTHER PERSON? .- - -

DY

?_

NO' .. T e

. ’ . ':: 'L“J o C - /
UNLT NAME? . . o
SO
‘NEURO* -
Il ' - . : . LT 3 :“:\ ) . .t -
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7 Advantages of Planned

Work Shift Schedule
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7 Basic Type Work Weeks
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Adapted by permission
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Easy", by William C. Healy,
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Magazine, October 1959.
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WORK SHIFT SCHEDULING

The fair and equitable assignment of
personnel to work shifts is of primary im-
portance in maintaining good morale. In-
equities in ‘shift schedules--real or imag-
inary--tend to lower morale. And when a
worker is unable to forecast when his off-
days will occur, his family and other off-
the-job activities are disrupted. His morale
suffers.

Therefore supervisors whose operations
require continuous work shifts, are respon-
sible for scheduling shifts in a manner that
is systematic, fair. and effective.

Properly scheduling workers can be a
complex job. But the following procedure
enables supervisors to do it systematically.
This system is based on the desirable prin-
ciple of consecutive days off. And in this
system there are seven basic work weeks.
These are shown in Table 1.

These seven weeks can be combined
in 127 different ways, but only 50 of these
con binations are usable. That is, only 50
give reasonably even coverage and meet
requircments for employee satisfaction and
fairness. They are shown in Table 2.

The work week used in this article
begins on Monday and ends on Sunday. How-
ever, the same principles would apply in
establishing a different work week as long
as it includes 7 consecutive days. In the
Air Force the administrative work week has
been established as beginning on Sunday and
terminating on Saturday. See AFM 40-1,
Chapter AF H2, which prescribes the tours
of duty.

NOTE: (THERE WAS NO FEBRUARY 1960 ISSUE OF THIS PERIODICAL)
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th?b(‘ con1b1n.it10nq~ can be applie d to npm ations requiring: fhe .sat. o
number of people, of the same skill, on every shift around the clock This

+ system is known as ‘Even Distributitn Scheduling, or EDS.

@

# .. 6. Prepare an-initial schedule.

. - However, when men of differine work tunclion . must rotate. shilts (day, -
.uternoon mght) and work weeks, or when i dxtfcrcnt number of men .is re-

quircd on each shift, we must use a different system, one that we shall call
t'neven Distribution bchedulmg or UDS lhlb system can use only the 18

’ work -week combinations which appeal- m hoxes in Table 2.

'l -

Let us first consmer Uneven Dxatrxbutxon Scheduhng

wleps in Uneven DlStl‘lbUthﬂ Scheduluu, -

There are seven stepb o take in UDS:
. 1) Determme the number of people by skill, requrred on each
hl\lft.' B > .

2 Multxply the number of . bhlﬂa per: day by 7 to Imd the number of ..

cshifts per week for each skill. '\
’ 3. Dwrde ‘the result by'5 to find the pumber of - md1v1duals requzred

“n oach& skill per 5<day work-week.
4. Find the group o£ workzweek combmatrons correbpondmg to the

number of individuals.. ;s
' 5. Choose one of ‘the: combxmtlons from thxs group%

. Check the initial 'schedule and make needed adJustmenta

°

An l’:.xample of Uneven sttrlbutxon Schedulm;,

Here s. how - the system works on. a bxmple problem
. A combmatlon gate guard- ~traffic contfoi post mubt be: manned fronr 1730
/to 0930 (2 shifts) seven days a week We peed to fxgure the. best. work’
_schedule, . .
. Our first step is .to see the number ofﬂpeople requxred for each shift:

. one for afternoon (1730- 0130) and one for night (0130-0930). . Multiply§hg by 7,
! we see that there are-i4 total shift reqmrements per week. Duudmg by 5
and rounding to the nearest whole number, we see that 3 g'uard;. are needed,
so. we'll need a 3-week combm‘ntion From ‘Table 2 we‘s€e that there are "»
»only two of these combinations that can be used for UDS, We' choose the '
3-5-0 combination in.any sequence to begm with, and then’ rotafe the sequence, .
From Table 1 we determine-"duty" days and "off" days. ’

I

A

Now we can draw up ea three- week chart showmg duty txmes for each ‘of
the: three guards during tha’t perlod © Guard X’ will follow the 3-5-0. .schedule,
. Guard Y will follow the 5-0-3 schedule, and Guard Z! will, follow the 0-3¢5

. sehedule, In order to rotate shifts, .we will" switch each guard "from aftemoon

to n1ght or V1ce versa after hlS off pe‘nod as shown in the’ fonowmg &,‘ .-
» ) :

170
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3

" ‘Note that in the three weéks each guard has 15 -work-periods,

3

.. shilt,
gencies when the base ‘shopg are cldsed.
. sthedule-to meet these requlrcments

!

noon and 7 at night.
to- trammg

worked in any -one calendar week

ove rtlme

~ A Tougher Problem

Although ‘there are 8-day work periods,

‘8 in the after-

The extra shift on Wednesday afternoons cah _be devoted

no more than. 5 duys are
II uvuxan guards are-used there’ is no

’

" . Now-:let's try a tougher problenn _ :
_ A distinguished visitor taxi service is operated “at an Air Force base.-
It is a 24-hour-a-day service, but e\perlence has shown_that. 1 driyer is suf-

ficient. on-the night shift.
Mamtenance is performed by two mechanics on the night-

but one mechanic must be available during the afternoon shift for emer-

.afternoon shifts.

Three drivers each are recuired for the day and

“Our ‘prgblem is t0 fmd ‘the’ best
B

. ' Our first step 1s to see‘the number -of workers by skxll,- requlred on: -
each shift ¢ ~ - " <L
' Day (0600- 1400) Dr1ve,;s-3 . Mechanics -0
. Afternoon (1400 - 2200) - Drivers -3 - Mechanjes - 1°,

Mechamcs 2 '

..}

.
n

- seven-week .combination,

Carg needed

Lo, .o ! [
. A L.

Night (2200~ 0600) Dri’vers_—__l_

We multlpl‘y by 7 to'find the number uf bhl[tS per week for each

. Drivers: 17 (total sKifts per dayfx 7 (days) =

S " Mechanics: 3 (total shifts’ per day) x 7 (days) =,
'D1v1dmg by 5 we [ind the number of nien needed

: Drivers: 49/5 = .9.8,-,0r 10.drivers
Mechanics: 21/5 = 4.2, or 4 mechanics . '
" First we.schedule thé drivers. Checking Table .2, we find that the
1-2-3-—4-5-(1-0

]

ER

49 shifts -per week
21 shifts per we&k -

vields-5 man-~- shifts' éach day.. And

we [ind -that- the 2-5-0 combination. will rive'us the extra two shifts.a day’ thaf

Addmg them Wwe pet a ten-day wmbmatxon
which makes 50 bhlftb, or mw more llmn we .need:

- -3-4-5-6- =2=-5-0,
~Then ‘we can tenta wel.y

schedule day, afternoon,. an(l night shifts slumembermg to ch.mge each’ man), '
k-

from one shift to another (mly a;fu-r an nf( pm wd
llk(.‘ the followmg .o . C o . x

Our m1t1.al chart wul lo

e

Worker IM T W T F'S S|MT WT F'S S|M T WTF 'S S

Guard X |A A A off off°' N NI N N N N. N off off {off-'off A "A A A A

Guard Y [N N N N N off off Joff off A A A A AIA A A off offi N. N

" Guard Z off off A'A A A A|A A A gt of N NN N N N N “oil off

TOTAL[A|1'1 2 1 1 1 1|1 1-2 1 1 1 1't "1 2 1.1 ‘1 1
ON , , : - |

SHIFTS|N}1 .1 1 11 1 1/1 1 1 1"t 1 1l1.1o1 11 1 1°

§-

-



TYPE WEEK M'T W T F 8 S S
. 1. A off o, D D D D,
' 2 D D off off -A A A -
; - 3 A A A off off D D .
_ 4 ~.D D D D off off A -
‘o 5 A A A A A off off .
-6 off A A A A A off -
0 off off N, N-N N N,
2 - N N off offf DD D. ’
. 5 .7 D' D D ‘D D off off
.0 "offof A A A A A
.- Shifts DAY 33 2.3 3 3-3 .2 T
: S AFT .3 .3 4.3 4 3 3,2 q
) NIGHT- - 1 -1 1.1°1 1 1 7T .,
; . - s : ’_Lf‘, oo

. o
v .

, After we totaI the bhlftS for each- day, we notice that” we axe shogt one .
day shift on, WednEsday But we have one’ afternoon shift too many on Wed- .
nesday and Friday.’ . '
. We can correct this by changmg the second week in the sequence from a
- Type 2 week to a Type 3 week. This gets rid of the- extra- aftemoon shift on.
* " Friday .and gives the needed day shift on Wednesday.
- Now we can calculate how each’ of- the. ten dr1vers, A through J, will be N

v assigned during the’ 10-week cycle B T :
- . .. Type of" .. - .
A (Y] Cycle o R Weelf"s,n - o
| e . MTWTF'S S _.1'2 '3 4-5'% .1 8-9 10"
T , 1 A offof D D DD A J. 1. H G F E-DC'B .
.;3 D D D offoff A"A | B.A J.1 H G F E D C
3 A A AoffofigD | C BAJ. 1 HGF E.D
"4 D D D Doff off % D' C-B AJ I"HGTF E
5 " A A A AAoffof Y'E D.C-B-A'J 1 HG F -
_ 6 off A”A A A A oI F E.D.CB A J I H.G
. ‘0 "off off N NN N N GF EDCB A J'Il H
L 62 N N off of D-B D.| HH G F. E D.C B, A J 1 .
T 5 D D' D, D D offoff | I H G'F E:D .C B A J_ ;
_ "0 offoff A A AA- Al JT.H G F E/sD C.B A
. - ————— , 7 ,
' DAY . 3 3.3 3:3°.3_3 [.%Z T :
‘ AFN. 3 3 4 3 3 3%'3 4 22 Q. PR L
“NIGHT 1 '1-1-1°1 1 1. 7- T, L ‘
- . o - . A », .
‘h; : . ' - . - L ‘% « ,‘
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. Our next job is to schedule the’ mec'hamL/ Since there are only 4 v
mechanics, and there are 21 shifts ‘to be. filled, we will be one shift short per -
week. We decide that we can afford this, - provided that the short shift falls
on Saturday:. Checking Table 2; we see that the combination 2-4-5-0 is the
only one providing¥or. a short shift on batmday We can then assign mechan- .. ~
ics K, L, M, 2\mdNasiollows o R R

b

o - Week -
Typeof S . ) !
) Week MT'W-’I‘ F s s | 1. 2.3 .4
2 N N off off A A A K NM L :
T4 ‘A LA A A off off N L KN M-
5. - N N N:N Noffoff [ .M L'K N
0 ~ off off N ' N N N'N. N ML K .
5 AFT "1 1 1.1 1 11 |18 o
: (NIGHT, 2" 2 2-2 2 1 2" |13 X' -
. L4 . . . L .

8

Even Dlstrxbutlon Scheduljny . ‘ ,
The.- Even Distribufion Schedulmg method can be used where the same
number and kind of \ézxu:kers are used on each Shlft contmuously This EDS
- will: I ¥ S -
! Set up the most .even- schedule for any number of men.: =
Provide rehei personnél exactly where “needed.
Advance, off -days rotation a$ requ1red ‘
" EDS is based on the fact that all the 50 best. combmatlonb are . mathe- '
:matwa}ly related. By adding 1 to any of the work-week. combinations anoﬁher
-group is created. .For, example, adding 1 to the four-week combination of -
1-3-5-0 transforms. it into.2-4-6-1. Rearrangmg the numbers, we get
1-2-4-6, the {irst combination shown under the four-week: llstmg in- Table 2.
Another feature of ECS combmat:ons is that they can.be produced by
- counting by 2's’ through the seven basic types of . work-wegek.” Starting from
0-we get: 0—2—4—6-1—3—5-0—2-4-—6 - . Dividing these numbers into groups of :
two three four, live. six. or seven we. get the same gx;oups as ‘are 11sted
" in Table 2 under the xespectne hedduwa,: 5 Soae et "‘*

. o Y

s - . . [

An Example of Even Dlstrlhut1on°bchoriuhnw, S I

. SN

‘ "To see how ED:: works, let's Luusl(k I a hve -man computer team in the

Comptroller's electronic data processing unlt The computer is operated v
('onstantly J Shtflb a ddy : days g4 WS“** " e .




v ' Em- Wox‘k L R Co e e
' ' " ~~ploy- Week" L R o
SHIFT AFsC - ees- Type . M T W' T .F §.8§°
" 1.6870. A 0 " offoff D D D D-D ‘
re 20 or B 2 D Doff off A K A -
e 3 68570" - °C 4 A A A A off off N
4 - D 6 . R N, N N N'N off ,
5 68550B. E 1. N-off off D DD D :
6 F 3. D.D D off', off A. A , :
7 G- 5 - A A.-A K A-off off . ?
8 . -m- 0  off R_N'N NN N .
9 685303 1 2 NN off off°D D. D.
-t 10 J. 4. DD D.D off off A
11 K 6 _off A A AA A off . -
. 12" L1 A off R'N "N N N~ e
' 13 68730 M 3" . N N N off off D, D
14 ° _ N 5 I DD D D off off
15° 7 . 00 offoff A A A ALA
216, P A2 . A_A off R_N'N N
1T GR0I0 gL 4 N N NN offoff. D
16 R, e D D D DD off -
19 ; A 119 oif off A A A A , N
oL 20 L e A A _Aoff RN N e A
L e '*zl 68550B U 5 N N N N N off off Lol -
‘R-lu! ma, , | ' o . ] " 1
;) ' T { "#, S

‘Then we compute the labor re. ,unoment

_ JOo1k-week types :
. four five-shift.work weeks come necarest to filling the 21-shift, schedule.

afternoon,

w1740

’ v

First we determine the composition ¢f a team for each shift:.
‘ . - ' T " ' : /)

AFSC ' AFS - .Numbet needed °,
. 68790 Data Processing and Prograipming Superintendent. or 1,
- 68570 - ‘Data -Processing-Machine Superviser - <
- 68550B Data Processing Machine’ Operator . 1 -
- 685308B Apprentice Dala Processing Machine Oper'ator" ‘1
- 68730 ‘Programming Specialist 1
‘68010 btatlstlul and Data PI‘O(.(:‘bblnL, Machine Helper 1.

B -
]

105 man-shifts per week.-

3 (shifts) x 5 (men per shift) x 7 (days) =
if each is td work

Dividing by five (105/5=21) we. find we nced "1 employees

‘4 S-day week with no ov erlinie. ‘
Next we prepare a scheduling chart by using the series of altemate : i

0-2-4-%6 -1—3—5—0 etc., divided into groups of four, since 1

The

is allowed for assigmment of a- relief man.  ‘We then add diy,

and night assignnients, bne 7- day shift period ‘at a time. The

relief man is assigned to relieve-cach position in turn on’ successijve n1;,hls

for five nights, T.lub~ 1s how our s()wdule IOOl\b

extra shift

L
- ——n -—J‘
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ndividaesd “ugn day, el . S
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PN ‘.:‘.‘ 1t SCTH LAy 16 7T L oeeke are earn 1 shifted fov v Wt ,
el to wlate dat o utl. Sote thel tae sG o ae of  he reliet v )
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GUIDELINES FOR CYCLICAY, SCHEDULING -
’ . : °  Introduction . " ' .

- S e .
. For manY yeare nurses rand nursing directors have complained a'bout scheduling
and the 'various methods for' eolution of its-problems.’ Scheduling ofmurses
has always been. difficult, due painly to the fact that hospitals need
‘staffing twenty-four hours a day, seven days a week. At many hospitals ’
pert-géme people are asked-at what hours they can, work and then the full-
time people are schedpled "around" these periods. It would seem more
appropriate, however, to give the fuli-time people their choiece in .this
matter, as they are abTe to provide more continiious patient care, Full-
time people are also penalized because of unequal "off" periods--spme
full-time peopge ra.rely having & free weekend.

'l‘he reasone for. these- difficulties are, to be found in the absenc’é of a
central scheduling office. A heed,nurse who happens to be doing the .
echeduling for her department does not know the situation in the whole '-
nursing departwgnt. Since she is only aware of gircumstances pn her .
particular unit, she does not have the total picture that a nursing office
does.- By establishing‘control over scheduling, the nursing office is thenS
able to use its float .staff much more efféectively; as it kncws when a

unit is under- or over-staffed, 1t can attempt to make the necessary
ad,justments .

Cyclical scheduling, & technique that helps to establish staffing re~
quitements and staffing patterns, is one possible solution to this
complex -problem. By means of cyclical scheduling, a pattern set for a
,certain number of veeks may be corrtinuously repeated.

- Cyclica‘l scheduling - hes a number of advantages. It can glve the nursing

. director a manegement tool which will guide her in assigning positions, on

the nursing unit; it {s helpful in coordifating assignments of float nurses;
and it can act as a recruitment aid. In addition it will also give fair .
scheduling to all nurses, allow part-time people to be scheduled around full-
" time people, and give the nursing director’ centralized control of staffing

. nurses. In some cases, :lt will reduCe staff turnover and the cost of the

nursing department . . : -

-~ - . -

Inl the a.rticle I will attempt to establish guidelines for devetop.mg cyclical

'_&' . scheduling patterns. There are an infinite number ‘of types of cyeliTal
- ‘ schedules wbi can be developed, depending uron the particular hos pital uung
~ TY >3 -\'?‘ . ' -
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the schedule.: By fonowing these guidelines , a cyclical scbedule vhich
.ahonld. i‘t[l: almost any situation can be developed. - :
.0nce the working pattern is developed, it must be pnt to use by filling

in the shifts t.ha.t each of the persons scheduled will work. Furthermore,

- . part-time ‘people can be used to fill in e full-time pu.ttern. ‘For example,

vhen one part-time person works three days and anoctherggart-time two' days,
they -can therefore cover one full-time position. Part~¥imé people can.also

be \used ‘as float staff or to cover thé extra positions which may be caused by
the)\schedule. Thus if 4 1/5 people are needed and only 4 people are scheduled,
the part-time people ‘could be used to cover the one, extréd day per week.,

y Guidelines for Cyclical Schedulirg

I. It must i‘irst be determined how many of eech classification of etaff are
needed, such &8 how many:R.N.'s, L.P.N.'s, and orderlies for each shift,
and B0 on. Since atrthe present time there are few quantitetive means to -
determine this(1,2,3,4), methods such as baeing the decision on historical
i’igures , comparison to standard figures, and iaterviews with nursing personnel i
may have to be used. It must then be decided. 1f the same coverage is
needed for each day of the week.

_IT. Becondly, using intérviews, questionnaires, experience, or policies,

. determine vhat. fype of working patterns the nursing staff likes. Three
important varisbles , each.affecting the others, are to be considered, as
follows: (1) should there be two, three, or four day weekends; (2) what .

. should be the maximm length of a working stretch; and (3) should thie days'

, . Off be split or together. -Illustrating the interdependence of these

B variables, three-day weekends cen be given only 1f there amre longer working
stretches(six or seven.day stretches) or more split days. If two day '
- weekends are allowed with no ‘longer vorking stretches, then more split
days must also be glver.

III. At initial intervies with all personnel, determine the willingness of the

personnel to rotate.. A higher salary could be establiched for those who
-work the evening and night shifts or for those who rotate shifts. This
. condition of employment will become importent when' the personnel are
. filled into the deve oped schedule at & later stage than 1s dlscussed s
_within this. paper (5% \
IV. Determine h ch staff will be required to, accomodate the number of
positions £ in Section I (above). This can be done either on a
per-unit bas¥s, on a service basis (i.e., for medical, surgical, OB,
Pediatrics)¢ or for the whole nursing departmént. The size of the base,
upon vhich to schedule will depend upon how much rotation between unite ‘18
allowed., If no rotation is allowed, then the base will have to be one.
‘nursing, uhit. The number of required staff can be determined through the
use of the,following formuta: .

» - . - 3 -
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X = requi'red num'bcr of people’ Co R S T
D = gum of coverages ‘required for eac‘n day of week 2 ‘ ;o
W= num'ber of working days' per weeh .
-1 ‘ N . '

For exe.mple H

-

W =5 mn number of working days ver week for the pereonnel B ; Y
D = 5(Monday) + 5(Tuesday) +,5(Vednesday) + S(Thu.rsday) .o o ‘
+ + 5(Friday) + 5($aturdny) + 5(Sunday) 3 o

. then: oo IR

« X -'3 = _3% 7 required people ‘
"V. . The next step 15 .to develop the length of the vorking pattern for the
R personnel to be scheduled. The length of the pa.ttern chosen will depend
upor’ one of the following two situations:’ ) L.
-~ - Ao If thé schedule is being developed for a small number of people all. ’
Co in one depa.rtment, such as laboratory techinielans, or admitting office
: employees,” the ‘length of the schedule (number of weeks) should be , ..
equal %o the number of required people found in'Section IV shove. . e .
Example: 1if it Is found in Sectipon IV that five people are needed, S
the schedule should be five weeks .in 1ength. However, if an uneven
number of required personnel were found in’ Section IV, such as b 1/5 - -
required people, either four or five ‘peopde could be scheduled on a S ’
four or five week cyclical pattern. If four people were scheduled on
. : a four week pattern, one day,a week the coverage would be- short by
" "one; and if five people were)/ scheduled on a five week pattern, four
P days-a week there would be one extra person (for examples of this see
. "' the pattern below). If the nu&.Eer of people found fn'Secticn IV is too
- large for a reasonably short cyclical schedule, the length can be
.. adJusted by establishing the length which, when two is divided into .o
- . the required number of people —(n§ x will still be a whole number. .
For example, 16 people can be put onto an eight week, four week, or '
two week cyclical schedule, vhichever seems desirable.

In the following two schedules the staffing requirement, as found in
Section I, 18 the same -- three people Monda.y through Sunday. In order
, . 'to staff three positiéns seven days & veek, b , 1/5 people are required. . .
%, If four prople are -scheduled for four week§,jone day a. week there will - -
' be only two people; in the following pattern this sitiation occurs every |, -~
' " Sunday. If five people are scheduled for five weeks, four days a week N
+ . . 'there will be -four people scheduled; in this second pattern four people
are 'scheduled on Monday through 'I'huraday. )

4 .
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o VI.

B.” If the schedule.is being developed for the ent‘f nursing departnent, -
vhere the number of personnel scheduled daily Will vary from nursing
unit to nureing uriit, granting that the same type of pattern 1s desired '
by all the personnel, then..one pattern.to be vsed by all _personnel misy
be déveloped. Ry giv ing the saite ;patf'ern to all nurses, equitable

scheduling throughout /the hospital will be) facilitated. Baced on

. experience from scheduling hospitals, this plan(hus been fourd tobe

an effective device For establishing good personnel relations with

the nursing staff. Since seven people exactly cover five pogitions, L

assuming the same coverage every day of the weéK, a -seven week pgttern,.
best fits the schedule. In.this wey, ‘all seven people.cuan be given = -
the Ba.me number and kind of’ daysroff: during the seven weeks. In other ’
. words, during these weeks, each of the ‘seven people will be off two =

- *'Mondays, two Tuesdays,, two Wednesdays, two Thu.rsdays s ~two Fri'dayu s two
Saturdays, and two Sunda.ys. .‘ - ) o

.
A P -
- v .
.

In regard to departments Vhere the coverage may vary on ;ufférent days
during the week, Section V-A must be used. Moreover if /it is decided
,the the coverage during the week can vary for the wbole nursing
depa.rtment , '8 pattern which ‘will allow for this .can be developed: ' ‘

" . must first be decided, however, on which days of the weeke the ceﬁrerage

can vary from the normal requirements. In mosb cases this yill occur’ -
on the weekends. If it- is decided that on Sa.turday and Sunday’ one less
person will not: impair odequate service, an eight weeks séhedule for
 elight people is best. These eight pedple will be able 'to ‘cover six. -

positions Monday through Friday’and five on ‘Saturday and Sunday.. ‘If .
only Saturday or Sunday can be reduced by one person, a seven week '
schedule for seven Zeople is best. ' The seven people can cover f,‘ive
positions Monday through either Saturday or Sunday and four-positions
' on either-Saturday or Sunday, depending(»on which day reduced coVerage
is desireble. Scheduling in this’ way, however, will provide, six staif
covering on ohe day a wéek. 'I'his one day can be' eithet ket or mried

. from week to week.

A. After determining the length of the cyele (Sectionv) the next step 13
to ‘develop a working pattern, the choice of which will be based upon :
t.he results ﬁ'om Sections I end I, » * - "

For exa.mple ’ 1t might ha.ve been found in Section‘ IXI that the persopnel i

wanted three-day weekends, & smal) number of seven-day working stretches,

and few split days. . In addition from Section I' it might have been
found that the coversgé should be the same seven days.a week. /¥e
. can then calculate, as in Section IV, that seven people will ‘be required
to cover five positions; and from Section V we find that a seven week
, schedule should be used.” In order to develop the pettern further, it
mugt next be- determined how many of each day of the week each perscn
can have off during the full ecycle. Generally, this can "be "ascertained .
'by subtracting the coverage for each day of the week: found in Seetion I
-from the required number of people found in Seetion IV, For exemple, ..
- 4f 1¢ was  found-that eight people were required to ecover six positionk

Monday through Friday and five positions Saturday end Sunday, by . leen

¢« .

’ subtrac'cing six from eight :l,t would be detemined that each of the

. -
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i 'perscnnel could. ha.ve two (8 minus 6) -‘Mondays through Fridays for
. the eight «weeks, and three (8 minus %) Saturdays and Sundays.

Witk the abové information in mind, it is now possible to develop
A yorking pattern ‘by means of.the following steps:

1. On scheduling paper list a number of people equal %o the number
of weeks found in -Section V (for eight weeks list eight people).. -
2. Start at the left hand edge of the scheduling payer and going

.diagonally down_and across. the paper,-note -the days, ¢{f of each of -

the personnel, sta.rting with the weekend days. - From ihe above

- information 1t 1s known how many, Saturdays. and Sundayk should be

given off for the entire schedule: : :
3. .The next problem 18 to note ‘days off during the week. Starting
after the first weekend off, qount the number, of working .days w’hich

_will have been determined in Séction II until the next day off. .-
"Working only- with thefirst: employee on the’ list,\give him the eorrect

number of each day ot the “week determined from the reetrictions .
found in Section II-above.

o b, After!setting a working pattern for the first employne s then repeat

the sequence of days off for each of the other employees going ne

diagonally down end across thé scheduling paper. Once th s is ‘completed,
each of. the personnel should have two times the length o6f'sthe cyclical

schedule -(in veeks)-of total days off (assuming a five-day ‘work week).
Furthermore, each day should show the number of people of f uhich was
required in Section VI-A.- / ) - .
5. An example of S\ection VI follows: Ja

Assumptions: . o - .

a., two day weekends, no six or seven day working Stretches, and &

'minimum number of spllt days were' found to be des‘.Lred. in Section II. .

b. . from Section IV:

-
<

L}

V—x’/-‘Pa.Dﬂsglﬂ'r \ ; L X Y.

"o ;W 5 = 1
. P = positions to be covered per week = 5

D ='number 6f days coverage to be desired per week for each pos ition

"W = number of working days per week by the personnel ] 5

[ . a

°

From thia ini‘ormation it 18 ‘Tound that a seven week cycle- with seven
people covering five positions would provide ‘the most equitable scheduling.
c.. In order to determine how many of each day of the week each person
can have off during the seven weeks (from Section VI-A), subtract from.the.

. required number of people (seven) the required coverage for each-day (five),
Therefore two (7 minus 5) of each day of the week will be off for each

employee. . . s See

.

wm: thia in mind,’ we proceed to Sectién VI-B. Follow the _s'i'.e'os R
.‘outlined there and in tbe figure below: . . oo

o
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- Starting at the first full weekend go dis.gona.lly d.m end across ’
giving each émployee a wvtekend. The weekend for the seventh person will .
. include a Sa.turda:y d.uring the seventh week and Sunda,y d.uring the ri.rst week.
. R . -
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Three - For the other weekend. off, repea.t Step '.L‘wo beginnins e..ther tvo
,Nhree weekends after the first weekend. The ‘fourth- employee 's ‘weekend
“will include the Saturda.y of the seventh e.nd Sunday of- the first veek of
the- schedule. ’ ) VR . s
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Four - Since a preiiminm survey :Lnd.:!.cated the starr'a*désire for shorter -
vork stretches, the number of working days from the first weekend until the

" - “next day off is therefore predatermined at three, four, or five days. .In this

case, four days per work stretch were ckhosen. When determining the-
days off for the first employee, 1t 1s necessary t0 keep in mind not that

" short working stretches.and a minimum number of split days were desired, but -
also that only two pf each day of the week should be given off during the seven weeks.
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Five - The final step is to assign dayé_ off to the other six employees, going . .
diagonally down and across'in-the same pattern employed for employee number one.
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- B__‘_{\g: order to veriiy the accuracy of the cyclical schedule as described,‘ R R ST
check that on each- day of -the seven weeks twa em'oloyees are scheduled off Coo ) '

and that the remaining five employees are as3i izned to regular coverage. At
this assurance, the cxclica.l schedule may be considered .cooiplete. Also

* each%f the personner ghould have a total of 14’ de.ys off. (See Appendix . ; s -'
',for other types of~pat§erns ). - : a
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. ; 'Analyéis of Time Study Results
The .purpose of the time study’'was to determine. the pai'at_ne
. (I, a;, a;, a4) in the equation:
W WLI = I+a;N,+a, Ny + ay Ny '
Each nurse on the unit being studied was asked to £111 out (2)
’ ‘ time study forms as-shown in Figure 37 for each shift worked. An~
v . . B I »
) , :
~example of completed forms for one nurse is shown below:
1] \ -
?- N Sl + ' / b ‘ -
“ | * VI
. WORKING TITLE: UNIT: DATE: NOV.14/73' WORKING TITLE: “uwit:” |pate: NoV-\4/73
KN NEuR O [sHIFT: DAY Rlil N€EuRo . [swiFT: PpAY
- TIME CODE H TIME CODE I TIME cope . TIME ) TIME CODE ﬂ TIME CODE
7:50 :10. T .30 % 11:50 110 Il :30
:55 :15 35 | ooz 55 115 D=2 35 |
' Q- ' b - f D" l
© 8:00 120 .40 .12:00 120 . :40 -
:05 125 - . .05 :25 45 |,
-2 145 f
. —_ 3
:10 :30 :50 . 110 :30 50
15 135 - 155 15 35 55
120 =40 - 11:00 :20 :40 3:00 \
:25 :45 :05 125 :45 :05 D-3
:30 50 © 110 o-1 % 50 210
:35 B5 | 3~y :15 - :35 :55 15
. =2 3 g i
1140 10:00 :20 :40 2:00 120
:46 05 . :25 45 :05, ~125
.50 :10 k :30 :50 110 130
, 55 116 * :36 | D-3 :55 115 N I o 3
9:00 26 | p-2 :40 1:00 :20 :40,
:05 125 _ || :45 ° . .05 :25 A5
CODE: S GODE: ’ . *
INDIRECT CARE , C > ¢ INDIRECT CARE Lot
1-{= Paperwork, meetings, telephone I-1 = Pnﬁérvyork. meetings, telephone
1-2 S—Other ! L2 = Other
DIRECT CARE . o, . DIRECT CARE. ' )
D-1 = Pstient in Class 1 (Self-care) D-1 = Patient in Class 1 (Self-care)
D-2 = Patient in Cless 2 (Partial-care) ~ - D2 = Patient in Cless 2 {(Partisk-care)
D-3 = Pstient in Class 3 (Totakcare), D-3 = Patient in Class 3 (Totakcare) -
! - . L . . ”,_“5- Lt . /— ) 3 ) ) )

- .
b

Figure 37. Example of "Completed Time Study Form.
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The parameters in thé equation are related to those reZ |
| corded on the time study form in the following manner: , ) .
T Tm (I-1) + (1 -2) o S
. \\\ N . ‘ T .
a= D-- \1\ ) |
a= D52 - S
a,-'D-3‘ A I
. . 'The steps in the analysis of the time study forms for
’ o each sh:lf.t are: (refer to Figures 37, 38) o
\_. ’ L
' 1. Copside_t each person separately. .. i .
. . ; . v - - B
. . . . ..
!+ . .2. 'Add the number of- five minute intervals recorded for each code ,
.o - (I1-1,1-2,D=1,D-2,D-3), ..~ '
.3, Convert the total of each code to minutes, _', Each interval equaia
five minutes. v . . o L, ' T T J
- 2 . o .o
"4, Tabulat.e each person's total as shown in Figure 3B. .
5. Couvert'overallv total for 'each code to hours. =
6. Record the number of patients in each category (N‘, N,» u ) ' -
T L as obtained from Patient Classification Form. ' . - ; - L
Tr T~ 7, AMAI-1andI< z‘,to obtain I, o e .
P . ’ : :
) ' N : " . T
bl ! . . ‘ i .
. . J ! ‘
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. | ‘
‘ R , * - w
(l' . . h ] R n Lo * ) , )
" UNIT __Neuro ' SHIFT  Day . " DATE .-Nov, 14/74 .
. . ‘ ) '
. 1 . A A T PAIENTS
COUTLE | I- I-2 { D-1".' 2-2 , =% | _TOTAL ‘b——"- {
~ I ' 4 r N . N;/ 1\1 ¢
} | * - — ‘! L. - 3 ’
i A N ‘ 8' )
‘RN, 145 _§ 115 - 20 ' 55 145 480 | ;213
L L i : S
T S P T T e
T S i log o=,
S SR N S A S I N N IO O I LS
:-' b T_':-_'- o : ) . . : i . = _ oo
— . - : . ° ﬁl _: : a8 : 03 D '3'.:_‘)
Lo B g 370% 43 237 380 ' 1440 | :
- TALAFS ] 5,17 6,16 i 2,38 1 3.95 6.33 . 24 | .
- - PO - 0 t . -.I
: TaAMETERS T 1g.33- )% 0,30 |%2 0,79 [ 3]2.11 ! . S
Figure 38. - TabulaTgon of Daily Time Study Reaplt_é.
: |
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8. Divide eachyof p-1, D -2, D~ 3 by N, N, N respectively . .,
to obtain 8y, a3, 4. <. '
e, g wR=1, D=2  _ " D-3
. e 1 Nl ? 2 N2 ! 3 N3 .
" 11 ® N S N c

9. Record the results in sumﬁaty form as shown in Table 2.

o ) . .
«jj}/ The results in Table 2 are averaged over a.Period of time to ~ )

- “ * obtain estimates -of (I, a,, a,, a,). ' L ‘

>
v " L

i

. ’ Ty - 1

attempted because of insufficient datai However, 1f_thé time study

¢

was_dohe over a longer petioa of.timei.then a more rigg;oua statistical
analysis of the iesuitg would be permitted: f&é practicabil}ty, it_ .
was desirable to keép the.analysis of the data simple so that iﬁple-

' mentation wou;d'be easy at é later stage. K

; \ o
“ S . LI

A statistical analysis of the fesults in Table 2 was not . ,/‘J
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