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An efficient computer-based nursing scheduling module has been developed in order to facilitate nursing
duty management throughout hospital wards. Manual maintenance of a nursing schedule has been known to
be a formidable task because ward nursing must be maintained around the clock with limited number of
personnel to manage three regular shifts (day, evening, and night) as well as off duties.

The nursing scheduler has been integrated as a functional component of the hospital information system via
order communication system, which can transfer relevant nursing information to and from other related modules
such as administrative or payroll department. The implementation based on cyclical scheduling provides
capability of even distribution of nurses and predictability of each member’s plan on a weekly basis, which
eliminates redundant manual scheduling at every management cycle.

The LAN interconnected hospital information system incorporates client-server technology, where UNISYS
U6000 used as a server, PCS as clients, INGRES for DBMS, and C and VISION programming languages
running under UNIX operating system.

The prototype implementation used preliminary data collected from a tertiary care hospital nursing department.
The data include work shift patterns, classified nursing g{'oups, and principles of work schedule. The scheduling
programs are designed to enter/store/update information about the duty nurses, to create worklist, to manage
duty time table, and to print out scheduling report.

The initial results indicate that the scheduling module is easy to learn, convenient to use, and flexible to
adapt to numerous nursing requirements.
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Screen 4. Night work schedule for 2 duty nurses.
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Table 2. List of scheduling module

Category Module Content
Main menu Cyclical scheduling by Grade To manage nursing schedule both weekly & cyclically
for update Night duty schedule To manage night duty nurses weekly
Ward information management To manage daily duty nurses by type

Generation of Duty management by Ward

work schedule | Weekly work schedule management
Daily work scheduling

Daily work schedule correction

To
To
To
To

manage nursing group members by grade
manage duty schedule by unit

manage daily duty schedule

correct & update daily schedule

Monthly work hour management
Monthly Overtime data entry
Registration overview

Query duty schedule

Overtime Monthly Overtime To manage cumulative work hours monthly
Management | Daily Overtime To manage work hours daily

Report Menu Monthly work Schedule To print list of monthly work Schdule
Individual work Schdule To print individual work Schdule weekly & monthly
Monthly work statistics To print monthly work statistically by ward
Yearly work Schedule To print indifidual Schedule of duty & off-duty yearly
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Screen 15. Registration of

Individual vacation request.

ALE 9 591 Fd 2RES A4 Bawe Aad Y 229
W :o0o2% A 95 B 11 ZR3 GRADE : AL AIRE
GRADE : __  A|Z&&§ @ __
10 GRADE : __ A& __
a b c de
2 9 16 23 30 wiA [B|CIDIE|F |G (H|I |J
All |2 <|IN1I|D |D |E |E LH$IN1D |D |E |E
A2 |[¥¥95|D |D |NL|D (D f£4<%(E NI|D {D |E
A'4 |ZQI3}|D |N1|D |E |E Z2113(D [(E |E [NI{D
A!5 [o]28]|N2|D [E |D |N1 o]23]|D [D |[E |E [NI
Bil {F2%|E [N3IN3|E |E
Bi2 | FY¥%I|E |E [E [M |N2
B!3 {&m|3}M [N2|D |D N3
B!4 | ZYS|IN3|E |E |E M
B!S |#ZZ}HE |M |[N2|D [D
Bi6 [x’8<{D |D [D |N2|D
Bi7 |58 A|D |E (M |[N3|E
)
Screen 14. Registration of weekly schedule assignment.
A3 ™ L= — ®|dlod =]
Sl L el e il e RE o £ A A5S ArlsidckEr 15).
E94273| 2§ < 951008 |OF vhod mgﬂ%ﬁ Ej’-%lﬁ 4N Y H; z-h,;i ggfigg
E94273 _9_%'-3- 951015|0F \ﬂ.og [EES) R Sy 7]—;‘5—131‘04 }—Zé% _'_ué <TiE 7}'
E94273 _Q_rg_E_ 951022 | OF uted % fAStHEA U= L7HEY o8] 2ASS 3
E94315|-8¢<  [951004|0F Btod B3 TEEE Aoz A Fot
E94315| 8<% |951005|0F od oFE AACE g AAEL Jde HAIE 3
E94315| 8% [951029|0F utod stdoll FAHFo] ABHFES 75 & + AT 3t
E94635| 23] &  |951022|0F kol gk = EFE A4 Fos o J&S HEHo7
E94821 | &n]3}  |951020|0F whod F2 % 5 ded olwl Azl Hol Fe Aux
E94832(o]-23]a [951021 |OF utod ek ol5td As AR AR E gy FEE sy
E94832| o] 2]A [951022|0F hod chsted 16).
£94842| Z2¥ <  |951008|0F vred 3) ZRAIZE BE): o] REL ZFE WAFE HE
E94844|3] 73} 1951006 |0F kel 2 IHAZE #else EaAgd sl ¢ U=
E94844|3 73} (951015|0F vhod = AA=EY}. w3k ZdF(on cal)o]i} | 7+e] ZZ(OT)
E94846| 728 |951017|oF Bhod WS el Jetd £ JdE ASES A
E94846| F 951018 |OF yhod o] olF ZTEaUMs} oz APAHe ZTFEA7 g
E94867 |5 ¥ 5B 951002 |OF el 3 ZFHY Felv) o] FoAEE st
K Z3Hgk A ke 2 7(0T)

At
4
de rir
ol
)
3
i)
>
o
o
r“ FUlO
-
>
r\l
r.l
£
fot
2
2
1



230 ofFE A1\ A1ZE 199

HE 092V d: 95 4: 10
A oAl |2 {3 {4 |5 (6 |7 {8 |9 |10{11}12{13}14]15}16{17|18)|19}20}2
Zlu]o}{E93035|0F [L |OF [*D|*D|*D|*P|OF |*D|*D|*D|*D|*D|%P|OF |*D|*D|*D{*D|*D|*
721913} [E95019(D |D D {D|D OF N IN [N IN IN |OF|OF|D {OF|ML|{D {D {D
7) 8] A |E94635|0F|E |E |E |E |E |OF|E |E |E |E |E |E |E |OF|E |E |E |E |E |E
x234-1E95317|N |OF|OF|D (D [D |D {D |D {OF|D |D |D [D {D |D |D |D |D {D |D
£2o#(F94846|D |E |E |E |E |E {E |OF(E {E [OF|N |N [N |{N |OF{OF|OF(N [N [N
o33 2 [E95460|0F|D (D |D |E |OF|D |D |E |E |E |E |OF{D |D |D {D |D |E |OF|E
o w4 (E94273|0F|N [N [N |N [N [oF|ML|D (D |D {D {D |OF|OF(D |D {D |D {D |D
534 1r94867|N |OFIE |E (E |E [OF|OF({D {D |OF|E |E |E |E |E |E |E |OF|E |E
$ &< |E94315|0F|D |D |OF|OF|D {D |D |D {D (D {D |D |OF(D [N [N {N [N [N M
o]-23}|E94832|E |N |N [N |OF|E [N [N |OF|OF|D |D |D {D |ML|E |E |E |E |E [O
2tn| 3} (£94821 [E (E (OF(D (D (D (M {E {N (N {N ML{E (N {N {OF(D (D {D {OF(M
Z%¥ 4 |E94842|E |E |OF|OF|N [N [N [N |OF|D |E |E |E |E |E E |[E |E |E |O
%] 743} |F94844(D |D |OF|E |D |[ML|E |E |E |E |E |OF|OF|M |E N N |OF{D |N

Screen 16. Generation of correction of work schedule.

W% U 23Uz} 951001-951031

Hd 2 glavelale - 2xglajEa ]

4]

E94674|72 78] |951001 |20|00— 951001 |22|00(|2.0 | HF-F FF

Screen 17. Registration for daily over time.

Yoz olfolA Ukl TFAZE sty 29
3 Arsol AFog A ZFEAZ] AHI
FHoz UBFAZ AHD obeel olUAL wH
Aoz AAEo] oYK £ Slof glch

H BDN & 2 ZEAAE 7 pEsdeld 9

et

¥ 50928 d4 : 9510

Ab (8 H(2IRAD o] Y B} DA UAA A2 F [} W2

Screen 18. Registration for monthly over time.

He YPEFALEE Y D 7 A

-
ZREE Pob BH Yk ALY T
g B

g Sete] AU, 2A
Wz ey AT 2o A% REez T4HL.
Moz g, 29, wd o 2R A% F



231

=

=

~ "BINPBYSS HIoM Ayuop 1 uoday

_Wu

,.m S €2 122659V 22222SE€222¢€25%V22222¢85%E &4

X t A

oy 1 1 1 1 W

» tzzezzizzizezzezierreiririiiiziiiezee N

1ol EEFY Y VY PYEEEFFEYYYEECYPEFYYEEYY VY VEZLF 3

= EEFrFYVYEEESVYYPFPYEErPVYFIYEESHY VP IYEEE a

& Lot TrTort Tttt o trrtet 11 2R

oo 0°26 D'I¥Z D'BEE O’V O'¥SZ 0'¥6SZ g v 2 E9 S ¥ 29 EI1ZET

"

il

1

ok

3B

g

~

N}

o

wy

o ) .
08 0¥ 0726 08 0¥ 0y02 1 t 1 4 1T ¥ €1 ¢ zzzzuommmzmmommmchmommmmmmommmoanm.i 5 & e | ryeyed

AT_ 0'8 D0'SE OEY 06 0O'Ye 0O°vi2 1 S T ol 9 8 NN ITWNNNITIIIJaqaadadwaaadodo NN I3 N NN 3 a4do S RT|2r8r63

&O '8 022 GS0E S'8 022 07202 1 1 1 9 § ¢l annnmomammeZZzzmo:oanammu 3 340 TW N N 0| t§log|128¥63

ﬂn 08 012 062 08 012 0°102 1 S 9 6 01000 Qadada4d0 NNN3IJ NNOAAAaAW3I I403I3I 3733 3404 N(Via3|o |[EBBYE3
0’8 06 0Ll O0°l- 081 086l 1 1 € 91 o1 mOmmmmmmd‘mmmummac*ommmmanmcaQanmavam.wrm_mvam
08 0'GZ O0EE 09 042 0°L02 1 S 8 6 8 3333 3 3ITWNNNNNAI n,.EuEmummmnooaomomozzzm¢w¢.\.wm;m
0’8 002 08 09 022 0°202 S 4 1 g 1 S £ 6 TTHOKMDMPVDMOVMII T T A ado 3 4000 a4 N NNNNITL 3 D RT|eL2rsl
08 O0GI O0€Z 0L 0’91 0°961 1 S I ¥ ¢ €|0 am™W 3 3 3 3 3400 3 3 a40 N NNVNOTI0 aQQTQadd0 g adadawa xR o |09%563
08 06l 042 08 06l 066l 1 1 S s 18 340 3 3 13 QQ 40 00 aadqamWdo NN NNNIW0WI0 I 33 34040 3 R34 [9r8K63
08 0722 00t 08 0722 07202 1 14 ¥ £l 6 mmmcnnmcnamaqummmmmmamo;gZ;..OmmmOmunnww‘ﬂznmmm
'8 O0'Il S8l S8 O'II 0161 s 9 § €1 9 (4040 N N NN NG aQadaagqam 33 3 34040 3 340 3 3 3 3 3 3 34040 & v (2 |SE9¥63
08 08 092 08 08T 086l { S S 8 21 monamoanmcmmmmm.fzzmmozzzmcaconnomom_m-n?_ﬂmSmmm

0°081 2 9 ¢ 61 |dO d% Qs Qs Q¢ 0% 40 40 7 Os Os 0% A% O 40 d* (s 0* O T Q% 30 d Qe 0% Qe ds 0% 40 d* O» {o|o % |SEOEET

Blo Wlr ki RR & 42| WDEK R FL LE H® TV 20 K W N 3 0 |IE0E6282:29262 926222 1202618 LISUST VI SIZIIIOl 6 8 4 9 S ¥ £ 2 1| & &|@ Iv

0E:T1-0E:40 :Wd 00:80-0E:12 :N 00:22-0£:¥1 :3  00:SI-0£:L0 :0 {x|v0 081 :Z|v&Ppas

Sumfoﬁ_m::-z:m_& I@Tl._»l _.w J@ﬁ
91/10/96 :JLVA-NY T R - X4 4260  &lv

B
'J('O
=
o
)
~
e

0166 : Bipnd
4 IVHIW



A1P A1E 199

232 olFely

"SONSHelS 3IOM AYIUOW "z uoday

L1 €9 47001 0°E91  0'E6S 0’12k O0'¥EZ 0'l81 04986 | 0°O1 @2 s 9% 81 vz 18E WO €6 k¥
0’8 0211 vl |NONS
€010~ 97691 0 'E6- 0°€6- 0°€6- 074281 | £] 89 Ly 69 |6 nooe
['s ({28 28¢ | ASENE Y44
| AV S8l S 661 0°L6 0'1¥Z O0'BEE O0°¥8 0°¥52 0°¥652 8 ¥ ol £9 | 4 29 Ee11 2Zel {El 1260
0’8 0°'v01 €1 |s[60
28I~ [°FI 0'eLl 0°€Le- 0212 0°19- 0°8S 0°611- 0°18S2 gl 1 2l <s9 14 ¥9 €IF 2El (ST [4280
8’9 £°6 9°4Ll 0201 0°0vl 0°LEC 026 0°Sk1 0°6992 { 001 14 el £6 S €8 801 I[E1 [S1 [42S0
BloR& slr2&k A2k | Blo Blr Ikl BR oy H 10 lalz 2R T ek R T 0 W N3 4 BRIk
81:9%:01 :IWIL-NW
91/10/96 :ALYA-NNY k& & BO0T Bs6
1 :39vd HO TVHAN



Z7koll @ oide] S EAHE A
P LEGAAZE oY Ll 4

l

¥4 27} ek
4. AlAE AA

B AT Foig FREAT 2T

A& Arteta, #3298 ARE
2IAY eTE Fokd F A TFES AN
Al AFEIE Z22ete dle 20~30F0] L85
=3 g I e gded sHsde Hrks
71 Sfell AlzElel] o%x] k2 w73 A 2%E dide
2 oafs AAYE o o 308 A= FPew B
AR ST 7 AR, A2 ofF 24 gy
dME 7+EA ZF AAL BAXYs=d B A xRS
AdgozH 7tz A Buke 3‘-V‘§’r‘1“'
o £85 & A+ dHAZ 5
aete] B Al&HlollA] 2FeE TF AR, aA
Grade ¥4 5 71& 44 #Adde]l &3 s 2h394
L2 HFEE ol &% FU1H ZFYAY A4 ¥4
Ehﬂ A& Uz A el

4dE ¥ HA
B Azue o Zovio BEEE S3de Ade
o RxAH A, TAH BAES sl e 3
714 2RUA Ay PAE ol foto] WAY Rox
HERE B A B 2wl # 5g2y g4

A8 & QA Aus Azelo g 3 g A
oA 2lel7t 9leh o Ack

Z2ad NgE gfsiel F14 2EAY WY
Ax MR I oﬂeﬂ 7AA, Grade 7+3 A4 0.8
PN 4y mele AWl
Z|12AH AR g
FAIZE e, BEE

] mlo
de do

A, TF
o5, 7]e}

EEE A AGE A gosA x4
bRl 272 AH™oz wdd) FRAE 7
S4 2RaE 9 4 slow,

2) A AN F ZEdjol] uhet

9] 591 FU1H TREE A4 pEde] Az A 233
54 4 3z,
3) o}-27] Human factorE | ti3lto g 2} Q 7|8

Logice A#iFo] chaddt A4S 713 ofg] w9y
I 98 S0l 2EF o]lF $§, ALY F A=EF
3,

4) WY Anltell ZAA Alxulst AAste] o] &rhedt
A8E Aol Adstx = Foll Foi B AAR2
Z2IAYPRE AR o] 47t Es AAE UG

5) R AAF(Key board)HE Hi3ats] A A
d(Pop up)3HHIt AZHH 75 71E Fol AgA7 A
3} ALd = A=F WAt

o] AR U WY BEAF AEE wigoz
Misiglomg & B AL iE Hr}

Skt 2R 2Rl ool AR ARt A7) B
ek 53 BA 9 EE BRolAE 2o oy

el 257t 2 95 9e Aoz Al =4
2% A7HAZ A 2EDoll Hu) A gsto] Alxw
48 ¥ $LEA% QU BIAY AT PEES
MEsE ATE B Asde Zakg Hrbe 2
3} DS, 2ERY FAE FA L BnA A
& hietol ARl #§ S Hojshle e
A% A Q.

o

Ju

=
T

# 8olAe
D : Day9] <Fo]g 74] 30%
E : Evening®] <o} 144] 308

p= 3
T

Ni @ Night®] & SeZ 214 308 el 9 8477

9 59 QA% PaF

FE I5A7R| 9] 25

$E 24749 239

N: : Nighte] & gl 214 308 REe] oYU 8A|71%
o F 59 WEF-
N : Night9] 3 Hellg 214] 303 2] U 8A71%

9 49 A% T

M : Middaye] 3+ elg 104] 303 RE] 1847429

R
OF(off) : v
*D : Day®] <tol@ A Z5¥z12 4og

P Pme] oolz 4T TRAS 2WF

Pm : Pme] ofol2 3% o] 2¥Ale] 447 2
Call : b=l
A% - A F7h

#7b 0 A9R 7}



234 opZelst: A 1A A1E 199

Az A=A ARHE w4t
AT 4 9 FUAe
e} : 2%, A%, T 5L fstd 2 o9z 7]

BollA wiH sl F= F7t
OT : d¥ HATEAZE ZTsto] T3 A2
2 Overtime9] <}o]

2% 2BATR 9 § 2RAZ

Bod - U7 A RERAZE 2ohele] 2Feke A
Y WYz PE olUso] o &% A
AYAZAEE) £ 2R F 52 wlges

T F

wo] AFste A7t

23 ZHFAL F 5L vHlEeE |

of AFsle AL Asfsia odds

o|Y A7 = Al

Grade A : ol TFAZHEtE FYR2A AFE =+
g% F de FETIEA 25

Grade B : Grade A& A|2ldt 7H3 A oF

Grade Z : F7t34, @, FBHA T2 42 272
A 1F

o] M (] FAITH :

2 1 2 &

LHEA, ol 2% 9 A Aoishie Y TF 27
9 A4 A 7a33lA] 2501): 80-87, 1995
AP Y =4 IR ZFEAY YL /Y 2
4 DS A3 AAskE =0 dell A3 A7 Al 8%
el 8 A B3] shEos]A] 123-124, 1994

3. Lant TW: Computerized nurse staffing systems: You’d better
shop around. Nursing Management July 37-38, 1986

10.

11.

12.

13.

14.

15.

. Howell JP: Cyclical scheduling of nursing personnel, hospi-

tals. JA.H.A. Jan 77-85, 1986

. Marchionno PM: Modified cyclical scheduling: A practical

approach. Nursing Management 18(10): 60-66, 1987

ARG, A2 3 el YUBERA L A% FEA,

1989

L 2AE R WYRRA 2R T Sodol B

A7 DISHAS AdEA & TR WHUAYPA AT
32 101): 95-115, 1992

A Wl AEdelsh Aast AR A 1712),

1987

. Warner DM, Prawda J: A mathematical programming model

for scheduling nursing personnel in a hospital. Management
Science 19(4): 411-422, 1972

Ballantyne DJ: A computerized scheduling system with
centralized staffing. Joulnal of Nursing Administration March:
38-45, 1979

Harmeier PE: Linear programming for optimization of nurse
scheduling, Computers in Nursing 9(4): 149-151, 1991
Fitzpatrick T, Farrell LY and Richter-Zeunik M: An automated
staff scheduling system that minimizes payrocl costs and
maximizes nurse satisfaction. Computers in Nursing 5(1):
10-14, 1987

Younger JB: Scheduling by computer. Computers in Nursing
8(4): 165-173, 1990

Reid WM, Ceavor C and Taylor RG: Application of a
computer based zero-one methodology to the assignment of
nurses to a clinical rotation schedule. Computers in Nursing
9(6): 219-223, 1991

HeA 9 DA P IF 2AFLE AT AFH =R
e 472 ke 842 ¢k i3] A 170-178, 1993

Rz, fAS 3w EEE 3 AE ] AL

B S 913 A7 T E A 23(1): 42-55, 1992




