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Using The Goal Programming Model To Plan Human And Medical
Material Resources In The Medical Sector
An Applied Study On The Chemotherapy And Radiotherapy Center At
Tishreen University Hospital In Lattakia
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o ABSTRACT O

The health sector is one of the most important and effective sectors in every country, and
the optimal allocation of resources in this sector is important to reduce the high cost of
health care, as decision makers in the health system, especially in hospitals, face limited
resources and unlimited needs.

The aim of this research is to develop the performance of the Chemotherapy and
Radiotherapy Center in Tishreen University Hospital in Lattakia, using the programming
objectives method, on the data for the year 2019 related to the medical human and material
resources at the Chemotherapy and Radiotherapy Center, in order to be processed with the
Win QSB program to obtain the best distribution of these resources.

The researcher reached to build a linear goal programming model to allocate human and
medical material resources in an optimal manner in the chemotherapy and radiotherapy
center, and to make proposals for developing work in this center, as it was found from the
application of the goal programming method that there is an untapped increase in some of
these resources (specialist doctors 7, nurses 73, Physicists 2, x-ray technicians 11, leather
chairs 4, rooms 2, clinics 3, pressure devices 4, headphones 3, ambu 1, air brushes 1),
speed and flexibility in dealing with any change in the data thanks to the results of the
sensitivity analysis of the model.

Key words: goal programming model, decision making, human resources, medical
material resources.
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N=120 Laics cyylpall ) Juaiill Jla 3 dydal) Lolally Ayl 3)lsall anadd z3seil deall dapall
Min Z=y" (df + gl (ompall 2o Janigia)
d;)
SUbj'eCl‘ fo: Z?=1 le] + dl— — d:- =n

Xi < Ci
X, d;,df =0 (i=12..,29)
el 8] Cansny /a8y el 3ysall U (g i Caall mpall JiY) aaall 1By : Ca
Mgy Gmipe 120 (osbas L (e aludin) 25 Uiy ¢ agll aayall 220 Janssia 177
Jody bl 3ysdl IR sl iy
The Mathematical Model: Min Z= df +di +dj +d; +di +d35 +dj +d; +di +
ds +df +d; +d¥ +d; +di +dg +dd +d5 +dfy+d+df; +di; +di, +
di, +dis+dz+di,+d,+dfs+ds+dig+dig+di, +di; +dig +dig +dis +
dio+di,+ds+d3, +d5 +d3, +dy +dis +dys +di, +d5, +dis +dys +dig +
dye +d3; +dy; + d3g + dyg + d3g + dog
Subject to:

30X, +di —df =120

60X11 + d1_1 - dii-l =120

50X21 + d2_1 - d;l =120

8X, +d; —df =120

80X,, + d, — df, = 120

1X22 + dz_z - dg-z = 120

5X; +d; —di =120

8X13 + d1_3 - d;—3 =120

50X23 + d2_3 - d;3 =120

60X, +d; —d} =120 | 10X;, +d, —df, =120 | 40X,, +d5, — d3F, = 120
10Xs +ds —dd =120 | 40X;s +dis —dfs =120 | 20X,5 +d3: —di: = 120
20X +dg —df =120 | 40X, +di —dfe =120 | 1X,6 + d5¢ — d3 = 120
20X, +d7 —d¥ =120 | 20X,; +di; —df, =120 | 30X,; +d3; —d3;, =120

1Xg +d; —di = 120

3X18 + d1_8 - d:—{8 = 120

30X,0 + dys — dig = 120

10Xy + dy — dZ = 120 | 3Xyo + djo — dlo = 120 | 30X, + dye — die = 120

3X10 + d1_0 - dii_o =120 4‘X20 + dz_o - d;O =120
X, <1| X, < X0 <4| X153 < | Xi6 < Xy < Xpq <

< < <
X, <1 | Xs < | Xg <10 Xia < | Xyp < | Xoo <1 | Xpz < | Xog <4 | Xpo <
X11 SZ
1 6 8 2 2 6 5 3 5

Xs 9| Xo < | Xo 16| X1p <5| Xy5 < | Xig < | Xo1 <6| Xpy < | X5y <3

journal.tishreen.edu.sy

Print ISSN: 2079-3073 , Online ISSN:2663-4295

350




ol g Uaill b ddall Lpolally Ayl ) pall Jaadil Calan¥) daa gy gz 3sad oladiin

2

3

3

X1, X5 . X9, d7,df, d5,d3 ...

, dz0,d39 =0

il & ClaaY) Aoy zigad aladiu guli Julas
& Win QSB zaliy aladiuly Lkl dpldly 48 3lsall Ganads zise mb Jiai(4) &) dsaadl o
feasll (oaall dae Jangial danilly ) 5all JiY) Juezll Jla

iyl 335 Bauugial dpuailly 3lgall JEY) Jl) Jla b Ll JalgSll CiloaY) Aay g dgall Jia¥) Jal) Jsia (4) oy Jsia

Win QSB @Uﬁ a\é&ﬁug Al Jalady ‘;AJ;J‘

Combined Report for GP Sample Problem

:54321:5 Monday July 12 2021
Goal Decision | Solution | Unit Cost or Total Reduced | Allowable | Allowable
Level Variable Value Profit c(j) Contribution Cost Min. c(j) Max. c(j)
1 Gl b .004 0 0 0 -30.00 30.00
oabaial
2 Gl clue canka | 0011 0 0 0 -M 8.00
3 Gl 4 jae .0024 0 0 0 -5.00 5.00
4 Gl (Sua 1.00 0 0 0 -M 60.00
5 Gl e Lisa 6.00 0 0 0 -M 10.00
(Sa
6 Gl (b 6.00 0 0 0 -20.00 20.00
7 Gl daif ot 6.00 0 0 0 -20.00 20.00
8 Gl R .00108 0 0 0 -M 1.00
9 Gl = S 00.27 0 0 0 -10.00 10.00
10 Gl a8 e .0040 0 0 0 -3.00 3.00
11 Gl A 00.2 0 0 0 -60.00 60.00
12 Gl salye 50.1 0 0 0 -80.00 80.00
13 Gl sab .001 0 0 0 -M 8.00
SO
14 Gl Slaa .002 0 0 0 -M 10.00
B
15 Gl (oS E e .002 0 0 0 -M 40.00
16 Gl <l < 1.00 0 0 0 -M 40.00
17 Gl pdba .002 0 0 0 -M 20.00
18 Gl Jaglads 3.00 0 0 0 -M 3.00
19 Gl BIBY) 6.00 0 0 0 -M 3.00
20 Gl Ol 16.00 0 0 0 -M 4.00
21 Gl L 402. 0 0 0 -50.00 50.00
22 Gl oS 5.00 0 0 0 -M 1.00
23 Gl delow 402. 0 0 0 -50.00 50.00
24 Gl S 00.3 0 0 0 -40.00 40.00
25 Gl il 3ac 3.00 0 0 0 -M 20.00
26 Gl el 43.00 0 0 0 -M 1.00
da 92 3e
27 Gl BrT 3.00 0 0 0 -M 30.00
28 Gl saal 00.4 0 0 0 -30.00 30.00
29 Gl s) 58 3LA 004. 0 0 0 -30.00 30.00
30 Gl s 0 1.00 0 1.00 0 M

journal.tishreen.edu.sy

351

Print ISSN: 2079-3073 , Online ISSN:2663-4295




Tishreen University Journal Eco. & Leg. Sciences Series ©2021 (5) 2=l (43) alaall 4y 5lallg d0bai@¥) aglall 5380 daals Alaa

+‘$~aba3';\
31 Gl b 0 1.00 0 2.00 -1.00 M
42 liw
32 Gl i yas 0 1.00 0 1.00 0 M
33 Gl +a 0 1.00 0 2.00 -1.00 M
34 Gl el 0 1.00 0 2.00 -1.00 M
+ Jda
35 Gl + b 0 1.00 0 1.00 0 M
36 Gl +axil b 0 1.00 0 1.00 0 M
37 Gl + 0 1.00 0 2.00 -1.00 M
38 Gl +om S 0 1.00 0 1.00 0 M
39 Gl i e 0 1.00 0 1.00 0 M
40 Gl +illa 0 1.00 0 1.00 0 M
4] Gl +oale 0 1.00 0 1.00 0 M
42 Gl b 0 1.00 0 2.00 -1.00 M
T
43 Gl Sae 0 1.00 0 2.00 -1.00 M
+ gl
44 Gl & e 0 1.00 0 2.00 -1.00 M
+hd
45 GI el < 0 1.00 0 2.00 -1.00 M
46 Gl +adlia 0 1.00 0 2.00 -1.00 M
47 Gl +layhss 0 1.00 0 2.00 -1.00 M
48 Gl +)50) 0 1.00 0 2.00 -1.00 M
49 Gl + il 0 1.00 0 2.00 -1.00 M
50 Gl +haia 0 1.00 0 1.00 0 M
51 Gl + sl 0 1.00 0 2.00 -1.00 M
52 Gl +Hiclow 0 1.00 0 1.00 0 M
53 GI + S 0 1.00 0 1.00 0 M
54 Gl i Bac 0 1.00 0 2.00 -1.00 M
55 Gl ielu 0 1.00 0 2.00 -1.00 M
+4a 93 e
56 Gl + 5l se 0 1.00 0 2.00 -1.00 M
57 Gl + sl 0 1.00 0 1.00 0 M
58 GI +elsa 3L 0 1.00 0 1.00 0 M
59 Gl A 0 1.00 0 1.00 0 M
-l
60 Gl b 32.00 1.00 32.00 0 0 M
Y3 IO
61 Gl ET 0 1.00 0 1.00 0 M
62 Gl - Ha 60.00 1.00 60.00 0 0 M
63 Gl aclise 60.00 1.00 60.00 0 0 M
_A";j:\m
64 Gl g 0 0 0 1.00 0 M
65 Gl il 0 0 0 1.00 0 M
66 Gl - i .0012 0 12.00 0 0 M
67 Gl S 0 0 0 1.00 0 M
68 Gl ES 0 1.00 0 1.00 0 M
69 GI Al 0 1.00 0 1.00 0 M
70 GI sale 0 1.00 0 1.00 0 M
71 Gl ik 112.00 1.00 112.00 0 0 M
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72 Gl S 100.00 1.00 100.00 0 0 M
- g
73 Gl & e 40.00 1.00 40.00 0 0 M
74 Gl -l S 80.00 1.00 80.00 0 0 M
75 Gl -adla 80.00 1.00 80.00 0 0 M
76 Gl gt 111.00 1.00 111.00 0 0 M
77 Gl -2 102.00 1.00 102.00 0 0 M
78 Gl -(Alas 56.00 1.00 56.00 0 0 M
79 Gl -lia 0 1.00 0 1.00 0 M
80 Gl - 115.00 1.00 115.00 0 0 M
81 Gl Aelen 0 1.00 0 1.00 0 M
82 Gl (RS 0 1.00 0 1.00 0 M
83 Gl il Bac 60.00 1.00 60.00 0 0 M
84 Gl dela 70.00 1.00 77.00 0 0 M
A 50 3e
85 Gl ) 30.00 1.00 30.00 0 0 M
86 Gl - sl 0 1.00 0 1.00 0 M
87 Gl -l 3LE ) 0 1.00 0 1.00 0 M
Gl Goal Value (Min.) = 1,127.00
Left Hand Right Hand Slack Allowable | Allowable Shadow
Constraint Side Directio Side or Surplus | Min. RHS | Max. RHS Price
n Goal 1
1 Cl 120.00 = 120.00 0 0.00 330.00 0
2 C2 120.00 = 120.00 0 88.00 M 1.00
3 C3 120.00 = 120.00 0 0 485.00 0
4 C4 120.00 = 120.00 0 60.00 M 1.00
5 C5 120.00 = 120.00 0 60.00 M 1.00
6 Cc6 120.00 = 120.00 0 0 160.00 0
7 c7 120.00 = 120.00 0 0 340.00 0
8 C8 120.00 = 120.00 0 108.00 M 1.00
9 C9 120.00 = 120.00 0 0 160.00 0
10 Cl0 120.00 = 120.00 0 0 126.00 0
11 Cll 120.00 = 120.00 0 0 120.00 0
12 Ci2 120.00 = 120.00 0 0 400.00 0
13 Cil3 120.00 = 120.00 0 8.00 M 1.00
14 Cl4 120.00 = 120.00 0 20.00 M 1.00
15 Cl5 120.00 = 120.00 0 80.00 M 1.00
16 Cl6 120.00 = 120.00 0 40.00 M 1.00
17 Ccl7 120.00 = 120.00 0 40.00 M 1.00
18 Ci8 120.00 = 120.00 0 9.00 M 1.00
19 Cl19 120.00 = 120.00 0 18.00 M 1.00
20 C20 120.00 = 120.00 0 64.00 M 1.00
21 C2] 120.00 = 120.00 0 0 300.00 0
22 C22 120.00 = 120.00 0 5.00 M 1.00
23 C23 120.00 = 120.00 0 0 250.00 0
24 C24 120.00 = 120.00 0 0 120.00 0
25 C25 120.00 = 120.00 0 60.00 M 1.00
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26 C26 120.00 = 120.00 0 43.00 M 1.00
27 c27 120.00 = 120.00 0 90.00 M 1.00
28 c28 120.00 = 120.00 0 0 150.00 0
29 Cc29 120.00 = 120.00 0 0 150.00 0
30 C30 4.00 < 11.00 7.00 4.00 M 0
31 C31 11.00 < 11.00 0 0 15.00 -8.00
32 C32 24.00 < 97.00 73.00 24.00 M 0
33 C33 1.00 < 1.00 0 0 2.00 -60.00
34 C34 6.00 < 6.00 0 0 12.00 -10.00
35 C35 6.00 < 8.00 2.00 6.00 M 0
36 C36 6.00 < 17.00 11.00 6.00 M 0
37 C37 108.00 < 108.00 0 0 120.00 -1.00
38 C38 12.00 < 16.00 4.00 12.00 M 0
39 C39 40.00 < 42.00 2.00 40.00 M 0
40 C40 2.00 < 2.00 0 2.00 M 0
41 C41 1.50 < 5.00 3.50 1.50 M 0
42 C42 1.00 < 1.00 0 0 15.00 -8.00
43 C43 2.00 < 2.00 0 0 12.00 -10.00
44 C44 2.00 < 2.00 0 0 3.00 -40.00
45 C45 1.00 < 1.00 0 0 3.00 -40.00
46 C46 2.00 < 2.00 0 0 6.00 -20.00
47 C47 3.00 < 3.00 0 0 40.00 -3.00
48 C48 6.00 < 6.00 0 0 40.00 -3.00
49 C49 16.00 < 16.00 0 0 30.00 -4.00
50 C50 2.40 < 6.00 3.60 2.40 M 0
51 C51 5.00 < 5.00 0 0 120.00 -1.00
52 C52 2.40 < 5.00 2.60 2.40 M 0
53 C53 3.00 < 3.00 0 3.00 M 0
54 C54 3.00 < 3.00 0 0 6.00 -20.00
55 C55 43.00 < 43.00 0 0 120.00 -1.00
56 C56 3.00 < 3.00 0 0 4.00 -30.00
57 c57 4.00 < 5.00 1.00 4.00 M 0
58 C58 4.00 < 5.00 1.00 4.00 M 0

Win QSB zaliy s i

rGlall Joandl (8 ela W jpudiy mpdiy padli L Lady

Dysall 138 e (il dgmy iy laa 11 sl aaall e jraal g5 408 GaualiaiaV) LS Jidy) anal) -
a5 <0 Al Clldly sl Calad¥) dads 0 5o el 13gd JBI ey ¢ jigie yge ydind Tl

& Dsane Cargll ol 3 Gunalaia¥) oLl i Jales Gad 058 o) oy odaye o el dad) iy

OM[ Jlaall 3 8ysemne Cingdl a3 calldly Cangad) Cibai¥) e Jales Gy ([-30,30] Jlaal)
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0,15] Jlaall 4 8)pmna

73 yldiay 3ysall 138 (e (il dgmy Jiny Lae 97 Jall 22all o yrual 58524 58 il JidY) a0l —
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