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Abstract

The patients’ profile classified by the number of diseases per patient can be reflected by the services level of a
hospital, if the proportions by patients’ with higher number of diseases are reduced from the previous year. Each
patient can changed the number of diseases from one number to the other number in the consecutive years. This
study used the number of groups of diseases (NGD) instead of number of diseases to present appropriate size of
statistical tables. The patients’ record from the hospital data base can be processed NGD and the proportion by NGD
and the transition from one NGD to another NGD found. Applying the Markov chain to a district hospital of about 3,900
patients per annum, if their operations were the same in 2016 and 2017 (reflected by the transition from 2016 to 2017);
then for the next 5 years (2018-2022), the group of less than two diseases will be increased from 0.714 to 0.764,
0.783, 0.792, 0.795, and 0.796, respectively, or year on year percentage increase at 7.0, 2.5, 1.1, 0.4, and 0.1,
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respectively. In the 6" year (2023), the proportion by number of groups of diseases will progress to steady state; the
group of less than two diseases will be at 0.798 while the group of more than one disease will be at 0.202. If the

hospital aims to reduce the proportion of the group of more than one disease, then detailed study is needed to imple-

ment a suitable service plan.
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Table 1 Number of patients and number of visits per patients in 2015-2017 (10 months)

J Sci Technol MSU

Number of visits per patient

Year Number of patients Minimum Maximum Average Standard deviation
2015 3,907 1 117 5.94 7.70
2016 3,951 1 155 6.02 7.93
2017
3,307 1 109 4.46 5.55
(10 months)
Whole period 5,199 1 355 11.88 16.95
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Classify patients’ record
Patients HN #, Age, Sex, ICD-10 Code, and visit date
Database
\ 4

N

Create new Patient records

HN #, Age, Sex, Counted number of ICD-10 group code, and visit year

\ 4

Cross tabulation number of patients by the number of ICD-10 group

codes in the previous year and the number of ICD-10 group codes in that

year
< \ 4
o Projected State
Transition Probability, M o State Probability, -
r g > Probability ,
Pe.= BM

Apply Markov chain

.

Figure 1 Processing Steps
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Table 2 Number of patients classified by number of ICD-10 groups in 2015 and 2016

2015 2016 Number of ICD-10 groups per patient
Number of
ICD-10 groups 0 1 2 3 4 5 >5 Total

per patient

0 362 656 182 59 27 4 2 1,292

1 597 728 336 123 40 18 9 1,851

2 187 279 246 118 62 23 9 924

3 73 113 134 111 52 33 27 543

4 18 46 65 67 62 42 19 319

5 4 10 24 43 31 25 20 157

>5 7 5 6 8 21 21 45 113

Total 1,248 1,837 993 529 295 166 131 5,199

Table 3 Number of patients classified by number ICD-10 groups in 2016 and 2017 (10 months)

2016 2017 (10 months) Number of diseases per patient
Number of
diseases per 0 1 2 3 4 5 >5 Total
patient
0 669 433 109 31 6 - 1,248
1 784 721 232 69 25 6 - 1,837
2 275 376 184 101 35 19 3 993
3 94 171 125 75 37 17 10 529
4 48 80 72 34 37 14 10 295
5 14 21 45 33 20 18 15 166
>5 8 18 16 19 20 25 25 131

Total 1,892 1,820 783 362 180 99 63 5,199
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Table 4 Transition matrix from 2015 to 2016 (M )

2015->2016

2016

2015 0 1 2 3 4 5 >5 Total sz

0 0.280 0.508 0.141 0.046 0.021 0.003 0.002 1.000 0.249

—_

0.323 0.393 0.182 0.066 0.022 0.010 0.005 1.000 0.356

2 0.202 0.302 0.266 0.128 0.067 0.025 0.010 1.000 0.178
3 0.134 0.208 0.247 0.204 0.096 0.061 0.050 1.000 0.104
4 0.056 0.144 0.204 0.210 0.194 0.132 0.060 1.000 0.061
5 0.025 0.064 0.153 0.274 0.197 0.159 0.127 1.000 0.030
>5 0.062 0.044 0.053 0.071 0.186 0.186 0.398 1.000 0.022

0.240 0.353 0.191 0.102 0.057 0.032 0.025 1.000 1.000

2016

Table 5 Transition matrix from 2016 to 2017 (10 months) (M )

2016->2017

2017 (10 months)

2016 0 1 2 3 4 5 >5 Total
0 0536 0347 0087 0025 0005 0000 0000  1.000  0.240
1 0427 0392 0126 0038 0014 0003 0000  1.000  0.353
2 0277 0379  0.1485 0102 0035 0019 0003 1000  0.191
3 0178 0323 0236 0142 0070 0032 0019  1.000  0.102
4 0.163 0271 0244 0115 0125 0047 0034  1.000  0.057
5 0.084 0127 0271 0199 0120 0108 0090  1.000  0.032
>5 0061 0137 0422 0145 0453 0191  0.91  1.000  0.025

0.364 0.350 0.151 0.070 0.035 0.019 0.012 1.000 0.000

2017
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Table 6 Projected state probabilities for 2017 to 2021 using 2015 as the based year

Stage by number of ICD-10 Groups

Step year 0 1 2 3 4 5 >5 Total

0 P 0.249 0.356 0.178 0.104 0.061 0.030 0.022 1.000

2015

xM
2015 2015->2016

1 2016 0.240 0.353 0.191 0.102 0.057 0.032 0.025 1.000
estimate

2 2017 0.239 0.351 0.192 0.102 0.057 0.032 0.026 1.000

3 2018 0.238 0.350 0.192 0.102 0.058 0.033 0.027 1.000

4 2019 0.238 0.350 0.192 0.103 0.058 0.033 0.027 1.000

5 2020 0.238 0.349 0.192 0.103 0.058 0.033 0.028 1.000

6 2021 0.238 0.349 0.192 0.103 0.058 0.033 0.028 1.000

Table 7 Projected state probabilities for 2017 to 2021 using 2015 as the based year

Stage by number of ICD-10 Groups Change +/-
Step year <1 >1 Total <1 >1
0 P2015 0.605 0.395 1.000 - -
2015XM2015->2016
1 2016 0593 0407  1.000 -0.012 +0.012
estimate
2 2017 0.590 0.410 1.000 -0.003 +0.003
3 2018 0.588 0.412 1.000 -0.002 +0.002
4 2019 0.588 0.412 1.000 0 0
5 2020 0.587 0.413 1.000 -0.001 +0.001

6 2021 0.587 0.413 1.000 0 0.000




18 Vadhana Jayathavaj, Thabthim Yoysanit, Wannaphen Chotikul, J Sci Technol MSU

Suwan Petchroong

Table 8 Projected state probabilities for 2018 to 2024 using 2016 as the based year

Stage by number of ICD-10 Groups

Step year 0 1 2 3 4 5 >5 Total

0 P 0.240 0.353 0.191 0.102 0.057 0.032 0.025 1.000

2016

xM
2016 2016->2017

1 2017 0.364 0.350 0.151 0.070 0.035 0.019 0.012 1.000
estimate
2 2018 0.407 0.357 0.135 0.057 0.025 0.012 0.007 1.000
3 2019 0.423 0.360 0.129 0.052 0.021 0.009 0.005 1.000
4 2020 0.430 0.362 0.127 0.050 0.020 0.008 0.004 1.000
5 2021 0.433 0.362 0.126 0.049 0.019 0.008 0.003 1.000
6 2022 0.434 0.362 0.126 0.048 0.019 0.008 0.003 1.000
7 2023 0.435 0.363 0.125 0.048 0.019 0.007 0.003 1.000
8 2024 0.435 0.363 0.125 0.048 0.019 0.007 0.003 1.000
1.2
projected -->
1
0.8
0.6 -
0.4 0.764 0.78 0.79 0.795 0.79§ —
0.714 .
0.593
0.2 -
o T T T T T 1
2016 2017 2018 2019 2020 2021 2022

I:l <1group . >1 group

Figure 2 Proportions of Patients’ by the number of groups of diseases during 2016 — 2022
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