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Abstract

Purpose: Supply chain management is important in manufacturing and service organizations and will increase performance. In
this regard, the present study was conducted to present a combined approach of DEMETL and network analysis to evaluate the
performance of Ramhormoz mother hospital's internal supply chain.

Methodology: A combined method of DEMETL and ANP was used to achieve this goal. First, using the opinions of 10 research
experts and then the DEMETL method, the effectiveness and impact of factors are determined, and then analysis network process
supermatrices are formed using the DEMETL relationship matrix. First, based on a review of the literature and research
background, 10 indicators were identified and extracted in 3 dimensions, which are given below. 1) Services, 2) Adequate and
adequate equipment, 3) Customer consultation, 4) Compensation for setvices in case of errors, 5) Staff, 6) Expertise and capability
of hospital staff, 7) Necessary training of hospital staff, 8) Sufficient explanations until the stage of resolving ambiguity by staff, 9)
Polite and respectful behavior of hospital staff, and 10) Management. Using the analysis network process method, the effectiveness
and impact of the research factors were first examined, and then the importance and weight of the factors were determined.
Findings: The research indicates that some factors, such as staff behavior, expettise, human resoutce training, and management's
role, have the greatest impact on improving the performance of the hospital's internal supply chain. These results can be effective
guidance for hospital and medical center managers to optimize processes, allocate resources, and improve service levels.
Originality /Value: The research's originality lies in the fact that, for the first time, a combined approach of fuzzy DEMATEL and
network analysis has been used to evaluate the performance of a medical centet's internal supply chain at the county level
(Ramhormoz Mother Hospital). Focusing on localized indicators and based on the opinions of local experts, this study innovatively
analyzes the relationships between indicators. It presents an applicable model for improving supply chain management in healthcare
centers in the country.
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Table 1- Supply chain management indicators for the mother hospital.
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Table 2- Confirmed research factors.

Sl 2y oS oy sbeas b
Cu S 5 caslio S5z Ci sleas
Cz S i 4 0,5lle
Cis olewisl plosl &g o Slods oyl
Ca Ol lews (LSS saiailys o amass C: sls
Cz Ol QLSS 3Y (slasoal
Cor LSS b lael b el e b i clonpog
Cas i ot LSS il oee s s
Ca Ol Lo Slolgiiog g slisl cdl 1 piua Cs  cope
Caz  loyo sloasse zals ol LIS sla sy, 5l eolazal
Cas Oliwlons 53 (o g 0sed 5l 6 S0 ke

Goal

I I II 1
(& G, (&

| | |
Cy Cy Cs

| | |
Cy Cyp Csy

] L
Cis Cos Cs

L Cas

Loyl 5 g yleme (ool potlukis (fgles -V St

Figure 1- Hierarchical representation of criteria and sub-criteria.
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Table 3- Direct communication matrix.

Cus

Cxn

Cx

Ca

Cu

Cu
Cr
Cis
Ca
Cz
Czs
Cos
Ca1
Ca
Css

0.000
3.333
3.667
2.833
3.000
3.333
2.500
3.167
2.333
3.167

3.500
0.000
2.833
1.833
2.500
2.833
2.667
2.500
2.500
2.500

3.333
3.167
0.000
2.833
2.333
3.167
3.167
2.333
2.833
2.500

2.167
2.333
2.500
0.000
2.167
2.500
2.167
3.167
1.833
3.000

3.500
3.167
2.833
3.333
0.000
3.500
2.833
3.500
2.667
3.167

2.833
3.000
2.333
3.333
3.500
0.000
2.833
3.167
3.167
3.833

2.833
3.833
3.333
2.500
3.000
2.500
0.000
2.333
2.167
2.667

2.000
2.167
2.000
3.667
3.167
3.167
1.667
0.000
2.500
3.667

2.833
2.167
2.833
3.333
3.667
3.000
2.833
3.333
0.000
4.000

3.667
2.333
3.000
3.667
3.667
3.000
2.000
4.000
2.667
0.000
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Table 4- Normal matrix of direct connections.
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ClZ

C13

CZl

CZZ

C23

Cau

C31

C33

Cu
Ci2
Cis
Ca
C22
Cas
Ca
Ca1
Cs2

Cs3

0.000

0.117

0.129

0.099

0.105

0.117

0.088

0.111

0.082

0.111

0.123

0.000

0.099

0.064

0.088

0.099

0.094

0.088

0.088

0.088

0.117

0.111

0.000

0.099

0.082

0.111

0.111

0.082

0.099

0.088

0.076

0.082

0.088

0.000

0.076

0.088

0.076

0.111

0.064

0.105

0.123

0.111

0.099

0.117

0.000

0.123

0.099

0.123

0.094

0.111

0.099

0.105

0.082

0.117

0.123

0.000

0.099

0.111

0.111

0.135

0.099

0.135

0.117

0.088

0.105

0.088

0.000

0.082

0.076

0.094

0.070

0.076

0.070

0.129

0.111

0.111

0.058

0.000

0.088

0.129

0.099

0.076

0.099

0.117

0.129

0.105

0.099

0.117

0.000

0.140

0.129

0.082

0.105

0.129

0.129

0.105

0.070

0.140

0.094

0.000
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Table 5- Complete communication matrix (Tc).

Cu Cr Cus Cxn Cx Ca Cau Ca Cs Css

Cu 1030 1.019 1.077 0.907 1.178 1.145 1.045 0.982 1.147 1.165
Ciz 1089 0870 1.031 0.875 1.122 1.103 1.033 0.945 1.081 1.081
Cis 1093 0955 0.926 0.876 1107 1.079 1.013 0.936 1.095 1.095
Caz 1149 00995 1.089 0.861 1.204 1.190 1.059 1.059 1.193 1.198
C» 1136 1.000 1.059 0.917 1.081 1.177 1058 1.027 1.184 1.178
Cs 1149 1012 1.085 0.929 1.193 1.069 1048 1.029 1.167 1.163
Cax 0964 0865 0935 0.787 1.006 0.994 0.819 0.841 0.996 0.967
Ca 1165 1.020 1.081 0.966 1.216 1.193 1.061 0.951 1.200 1.214
Cx 0966 0865 0930 0.784 1.008 1.011 0.894 0.872 0.912 0.994
Css 1194 1.047 1114 0985 1.237 1241 1.098 1.090 1.248 1.120
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Table 6- Impact and impactability of sub-criteria.

D R D+R D-R

Cu 3126 3213 6.339 -0.087
Ciz 2990 2844 5834 0.146
Ciz 2974 3.034 6.008 -0.059
Ca 4315 3495 7.810 0.820
Cn 4234 4484 8718 -0.250
Cas 4239 4431 8.669 -0.192
Cas 3607 3984 7.590 -0.377
Cai 3364 2913 6.277 0.452
Cs 2778 3361 6.139 -0.582

Css 3458 3328 6.786 0.130
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Figure 2- Causal relationships of factors.
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Table 7- Full dimensional correlation matrix (Tg).

Ci
1.010

C
1.040

Cs
1.058

Ct

C2 1036 1.025 1.084

Cs 1.042 1058 1.067

cos Lo (T slasl oI5 oLyl g ile -A Joi
Table 8- Normalized full-dimensional correlation matrix (Tg).

C1 C Cs
C1 0.325 0.330 0.329
C2 0.335 0.326 0.334
Cs 0.341 0.345 0.337
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Table 9- Normalized complete communication matrix (Tc).

Cll ClZ C13 CZl CZZ C23 C24 C31 C32 C33

Cu 0330 0326 0345 0.212 0.275 0.268 0.245 0.298 0.348 0.354
Ciz 0364 0291 0345 0.212 0.271 0.267 0.250 0.304 0.348 0.348
Cis 0368 0321 0311 0.215 0.272 0.265 0.249 0.299 0.350 0.350
Ca 0355 0.308 0.337 0.200 0.279 0.276 0.246 0.307 0.346 0.347
C» 0356 0313 0.332 0.217 0.255 0.278 0.250 0.303 0.349 0.348
Cs 0354 0312 0.334 0.219 0.281 0.252 0.247 0.306 0.347 0.346
Cx 0349 0313 0338 0.218 0.279 0.276 0.227 0.300 0.355 0.345
Ca 0357 0312 0331 0.218 0.274 0.269 0.239 0.283 0.357 0.361
Cxz 0350 0313 0337 0212 0.273 0.273 0.242 0314 0328 0.358
Cs 0356 0312 0332 0216 0.271 0272 0241 0315 0.361 0.324

033500 e Sl s S5 -V o8

ol a3 033925 5l 0Lt 03015 Lo ) oS a3 S5 L (V+ gk JolS bl Jlo s s 5l 031313 ondlS V1S 5
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Table 10- Uneven supermatrix.

Cll ClZ C13 CZl CZZ C23 C24 C31 C32 C33

Cu 0330 0364 0368 0.355 0.356 0.354 0.349 0357 0.350 0.356
C 0326 0291 0321 0.308 0.313 0.312 0313 0312 0313 0.312
Cis 0345 0345 0311 0.337 0332 0.334 0338 0331 0337 0.332
Ca 0212 0.212 0.215 0.200 0.217 0.219 0.218 0.218 0.212 0.216
Cz 0275 0271 0272 0.279 0.255 0.281 0.279 0.274 0.273 0.271
Cs 0.268 0.267 0.265 0.276 0.278 0.252 0.276 0.269 0.273 0.272
Cas 0245 0250 0.249 0.246 0.250 0.247 0.227 0.239 0.242 0.241
Csai 0298 0304 0.299 0.307 0.303 0.306 0.300 0.283 0.314 0.315
Cs2 0348 0348 0350 0.346 0.349 0.347 0355 0.357 0.328 0.361

Css 0354 0348 0350 0.347 0348 0346 0345 0361 0.358 0.324
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Table 11- Weighted supermatrix.

ClZ

C13

CZl

CZZ

C23

C24

C31

C33

Cu
Cu2
Cis
Ca
C22
Cas
Cas
Ca1
Ca2
Css

0.107
0.106
0.112
0.071
0.092
0.090
0.082
0.102
0.119
0.120

0.118
0.095
0.112
0.071
0.091
0.089
0.084
0.104
0.118
0.118

0.119
0.104
0.101
0.072
0.091
0.089
0.083
0.102
0.119
0.119

0.117
0.101
0.111
0.065
0.091
0.090
0.080
0.106
0.119
0.120

0.117
0.103
0.109
0.071
0.083
0.091
0.081
0.104
0.120
0.120

0.117
0.103
0.110
0.071
0.092
0.082
0.081
0.106
0.120
0.119

0.115
0.103
0.111
0.071
0.091
0.090
0.074
0.103
0.122
0.119

0.117
0.103
0.109
0.073
0.092
0.090
0.080
0.095
0.120
0.122

0.115
0.103
0.111
0.071
0.091
0.091
0.081
0.106
0.111

0.121

0.117
0.103
0.109
0.072
0.091
0.091
0.080
0.106
0.122
0.109

1§82 o longm =\ Y Jou
Table 12- Limit supermatrix.
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0.1159
0.1025
0.1095
0.0710
0.0905
0.0893
0.0808
0.1032
0.1188

0.1185

0.1159
0.1025
0.1095
0.0710
0.0905
0.0893
0.0808
0.1032
0.1188

0.1185

0.1159
0.1025
0.1095
0.0710
0.0905
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0.0808
0.1032
0.1188

0.1185

0.1159
0.1025
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0.0905
0.0893
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0.1032
0.1188
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0.1159
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0.1159
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0.0893
0.0808
0.1032
0.1188

0.1185
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Table 13- Final weights of criteria and sub-criteria.
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Table 13- Continued.
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