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[Abstract] Objective To study the tendency of per diem expense and drug cost ratio of inpatients with chronic
kidney disease (CKD) and the top three diseases (chronic renal failure, nephrotic syndrome, and primary glomerulonephritis)
in a tertiary referral hospital in Shanghai from 2011 to 2016, so as to predict the per diem expense and drug cost ratio of
inpatients in 2017. Methods We analyzed the per diem expense, drug cost ratio and other general situation of inpatients with
CKD, and conducted the modeling research by the expert modeler in SPSS 23.0 software time series analysis module. Firstly,
the per diem expense and drug cost ratio of inpatients with CKD from Jan. 2011 to Dec. 2015 were used to build model, and
then the per diem expense and drug cost ratio of the inpatients in 2016 predicted by the model were compared with the real
data of the inpatients in 2016 and the values of the model were evaluated. Secondly, the per diem expense and drug cost ratio
of inpatients with CKD in 2017 were predicted. Finally, according to the same principle, the per diem expense and drug cost
ratio of inpatients with chronic renal failure, nephrotic syndrome and primary glomerulonephritis in 2017 were predicted.

Results The per diem expense, per capita hospitalization expense and per capita drug expense of inpatients with CKD
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increased annually from 2011 to 2016, and the expenses were (1 506.89 41 003.34) yuan, 8 252.51 yuan and 2 009.88 yuan in
2016, respectively, with the growth rates being 62.38%, 41.62% and 14.44%, respectively. The drug cost ratio of the inpatients
decreased annually, and the ratio reached 32.33% in 2016. The time series models established by the per diem expense and
drug cost ratio of inpatients with CKD were Winters additive model and simple seasonal model, respectively. According to
the time series model, the predicted per diem expense and drug cost ratio in 2016 were consistent with the real values in 2016.
The per diem expense and drug cost ratio of inpatients with CKD in 2017 predicted by the time series model were about 1 600
yuan and 30%, respectively. The predicted per diem expenses of inpatients with chronic renal failure, nephrotic syndrome and
primary glomerulonephritis in 2017 were about 1 700 yuan, 1 800 yuan and 1 600 yuan, respectively, and the predicted drug
cost ratios were about 30%, 35% and 10%, respectively. Conclusion The hospital income structure is constantly optimized,

and a real-time disease cost monitoring information platform should be established. The research based on the trend of single
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disease expense needs to be further studied.
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Tab 1 Average hospital stay, per capita hospitalization expense and per capita drug expense of inpatients

with chronic kidney disease (CKD) from 2011 to 2016

Average hospital stay #/d

Per capita hospitalization expense (yuan)

Per capita drug expense (yuan)

Year n
P25 PSO P75 P25 PSO P75 PZS PSO P75

2011 2952 5.84 7.24 9.98 387141 5827.16 8 878.99 752.94 1756.27 3515.88
2012 3047 5.02 7.00 9.21 5079.28 7 318.65 11 013.45 842.52 1882.43 4153.65
2013 3414 4.00 6.03 8.22 4 060.10 6 740.39 9 658.49 779.24 169240 3410.17
2014 3653 3.96 5.99 8.00 4563.04 7 538.44 10 498.04 799.11 1715.56 3 353.80
2015 3565 3.98 6.00 8.03 4 856.79 7 825.12 10 895.65 826.22 181496 3693.71
2016 3444 4.02 6.00 8.04 5290.60 8252.51 11 879.28 898.13 2009.88 3893.50

P,;: Lower quartile; Ps,: Median; P,5: Upper quartile
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Tab 2 Per diem expense and drug cost ratio of

inpatients with CKD from 2011 to 2016
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Tab 3 Per diem expense and drug cost ratio of CKD
inpatients with top three diseases from 2011 to 2016

Per diem expense  Drug cost ratio

Per diem expense

Drug cost ratio

Year (yuan), x*ts (%)
2011 2952 928.01+780.75 37.56
2012 3047 1181.91+837.71 34.93
2013 3414 1221.85+759.10 34.52
2014 3653 1351.831+924.21 31.49
2015 3565 1 464.01 =872.65 33.13
2016 3444 1506.89+1003.34 32.33

CKD: Chronic kidney disease
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Year (yuan), x*+s (%)
Chronic renal failure
2011 n=1 523 1072.31+820.63 38.49
2012 n=1 537 1274.54+918.79 33.22
2013 n=1 656 1349.331+849.47 34.14
2014 n=1 939 1555.81£1102.43 31.19
2015 n=1 706 1 530.33£940.34 32.76
2016 n=2 076 1591.12+1169.71 31.49
Nephrotic syndrome
2011 n=479 822.881+483.51 43.67
2012 n=479 1001.874393.70 44.22
2013 n=653 1123.494+492.34 43.72
2014 n=651 1273.334+652.94 38.81
2015 n=572 1 460.834+744.61 41.69
2016 n=459 1 566.601583.73 41.24
Primary glomerulonephritis
2011 n=362 770.12+275.70 22.52
2012 n=480 1 050.574589.04 22.57
2013 n=407 1153.624+399.23 21.31
2014 n=521 1274.661+550.04 19.33
2015 n=665 1378.99+711.91 21.44
2016 n=453 1502.46+553.57 18.83
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Fig1 Time sequence diagram of per diem expense (A) and drug cost ratio (B) of inpatients

with chronic kidney disease (CKD) from 2011 to 2015
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Fig2 Prediction model fitting effect diagram of per diem expense (A) and

drug cost ratio (B) of inpatients with CKD in 2016

CKD: Chronic kidney disease; UCL: Upper control limit; LCL: Lower control limit
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Tab 4 Comparison between RV and PV of per diem expense and drug cost ratio of inpatients

with CKD from Jan. to Dec. 2016

Per diem expense (yuan)

Drug cost ratio (%)

Month

RV PV UPV LPV RV PV UPV LPV
1 1374.27 1565.22 1 741.00 1 389.44 30.40 35.04 38.91 31.16
2 1 569.99 1535.49 1719.02 1351.97 29.30 36.85 40.90 32.81
3 1 538.06 1 583.64 1774.59 1392.69 32.06 34.43 38.64 30.22
4 1433.42 1518.32 1716.42 1320.22 32.40 33.71 38.08 29.34
5 1470.19 1 555.53 1 760.53 1350.53 30.42 33.58 38.09 29.06
6 1432.45 1 490.77 1702.45 1279.09 30.50 32.70 37.36 28.03
7 1495.17 1637.27 1855.42 1419.12 31.44 3491 39.72 30.11
8 1572.23 159091 1815.34 1366.47 34.41 33.38 38.33 28.44
9 1 569.02 1482.14 1712.69 1251.59 37.62 31.75 36.83 26.67
10 1477.64 1 495.41 1731.92 1258.90 36.87 33.79 39.00 28.58
11 1577.35 1 628.26 1 870.58 1385.95 29.77 31.45 36.79 26.11
12 1 559.46 1637.56 1 885.55 1 389.57 30.99 32.89 38.35 27.43

CKD: Chronic kidney disease; RV: Real value; PV: Predictive value; UPV: Upper predictive value; LPV: Lower predictive value
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Fig3 Prediction model fitting effect diagram of per diem expense (A) and
drug cost ratio (B) of inpatients with CKD in 2017

CKD: Chronic kidney disease; UCL: Upper control limit; LCL: Lower control limit
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Tab 5 Predicted per diem expense and drug cost ratio of inpatients with CKD from Jan. to Dec. 2017

Per diem expense (yuan)

Drug cost ratio (%)

Month

PV UPV LPV PV UPV LPV
1 1 607.76 1779.51 1436.02 34.05 38.43 29.66
2 1615.62 1794.92 1436.31 35.37 39.95 30.80
3 1650.42 1 .836.97 1 463.86 33.82 38.58 29.05
4 1578.54 1772.08 1 385.00 33.27 38.21 28.33
5 1615.68 1 815.95 1415.41 32.83 37.95 27.72
6 1555.42 1762.21 1 348.63 32.11 37.39 26.83
7 1 687.96 1901.07 1474.85 34.12 39.56 28.67
8 1662.17 1881.42 1442.92 33.34 38.93 27.74
9 1571.00 1796.21 1345.78 32.51 38.26 26.76
10 1566.82 1797.86 1335.79 34.09 39.98 28.19
11 1694.15 1 930.86 1457.44 30.95 36.99 2491
12 1698.92 1941.17 1 456.67 32.36 38.54 26.17

CKD: Chronic kidney disease; PV: Predictive value; UPV: Upper predictive value; LPV: Lower predictive value
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Fig4 Prediction model fitting effect diagram of per diem expense and drug cost ratio of CKD inpatients

with top three diseases in 2017

A, B: Chronic renal failure; C, D: Nephrotic syndrome; E, F: Primary glomerulonephritis. A, C, E: Per diem expense; B, D, F: Drug

cost ratio. CKD: Chronic kidney disease; UCL: Upper control limit; LCL: Lower control limit
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