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Economic Length of Stay and Opportunity Income of Appendectomy and
Pneumonia Using Activity-based Costing
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Background: This study aimed to measure the opportunity income by identifying the economic length of stay (ELOS) which is the
intersection point of daily revenue and cost on appendectomy and pneumonia cases.

Methods: The research subjects were 460 patients of appendectomy and 606 patients of pneumonia, discharged from a general
hospital between July 1, 2009 and June 30, 2010. ELOS calculated with both of total revenue on diagnosis-related group (DRG) and
fee-for service (FFS). The cost is calculated by activity-based costing system of the hospital.

Results: Average length of stay (ALOS) of appendectomy was 4.48 days and its average revenue per case were 1,710,215 (1,989,105)
won by DRG (FFS). The variable cost was 491,262 won which was 28.7% (24.7%) of DRG (FFS) total revenue. And 97.2% of the total
variable cost was incurred within 2 days from admission. The ELOS was 4 (5) days in DRG (FFS). Shortening three days (two days)

would increase opportunity income 52.0% (82.2%) in DRG (FFS).

ALOS of pneumonia case was 4.86 days and its average revenue per case were 489,448 (761,426) won by DRG (FFS). The variable
cost was 27,230 won which was 5.6% (3.6%) of DRG (FFS) total revenue. Thirty-eight point nine percent of the daily variable cost was
incurred in discharge date. The ELOS was 2 (4) days in DRS (FFS). Shortening three days (one day) would increase opportunity in-

come 27.6% (37.2%) in DRG (FFS).

Conclusion: The ELOS would be used by strategic index for achieving minimum profit and developing the ways to get there. But we
also should not pass over that the opportunity income obtained by the reducing ALOS may cause some problem of quality.

Keywords: Length of stay; Cost analysis; Appendectomy; Pneumonia
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Figure 1. Research model. LOS, length of stay; BEP, break-even point.

Table 2. Daily variable cost
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Table 1. Average length of stay, revenue, and fixed cost

variable Appendectomy Pneumonia
No. of patients 460 606
Length of stay
Mean+SD 448+1.204 4.86+1.558
Median=mode 4 4
Maximum 14 13
Revenue DRG (mean=+ SD) 1,710,215+ 292,923 489,448+ 185,474
Revenue FFS (mean+SD) 1,989,015+ 386,683 761,426 +359,084
Total fixed cost (million) 5,900 3,200
No. of beds 55 51
Daily fixed cost (won) 291,361 171,712

SD, standard deviation; DRG, diagnosis-related group; FFS, fee-for service.

) First 5 days End-of stay
Variable Total
+1 day +2 day +3 day +4 day +5 day -3 day -2 day -1 day

Appendectomy  491,262+32,616  384,261+42580 93562+24,656 7,048+3422 7,757+7445 5065+3,021 59,018+24962 647545940 5626+2,063

(won)

[* 100.0 782 190 14 16 10 120 13 11

I 287 225 55 04 0.5 0.3 35 04 03

11 24.7 193 47 04 04 0.3 30 0.3 0.3
Pneumonia 27,230+1,823 6,451+813 3,691+2,9% 3443+1,010 6302+£1,624 7,776+1945 3336+917 3094+1,126  10,584+2,081

(won)

[* 100.0 237 136 126 231 28.6 123 114 389

I 56 13 0.8 0.7 13 16 07 06 22

I 36 08 05 0.5 0.8 10 04 04 14

Values are presented as mean + standard deviation or %.
*Daily variable cost/total variable costx 100. "Daily variable cost/diagnosis-related group revenue x 100. *Daily variable cost/fee-for service revenue x 100.
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Table 3. Daily cost and FFS daily revenue

, First 5 days End-of stay
Variable
+1 day +2 day +3 day +4 day +5 day -3 day -2 day -1 day

Appendectomy (won) Daily cost* 675,622 384,923 298,409 299,118 296,426 350,379 297,836 296,987
FFSrevenue 1,253,294 502,642 117,234 78,957 50,713 339,183 119,431 31,057
SD 52,893 56,662 22,777 17,321 9,79 48,841 23174 3434
[ (39.5) (22.5) (17.4) (17.5) (17.3) (20.5) (17.4) (17.4)
IF (34.0) (19.4) (15.0) (15.0) (14.9) (17.6) (15.0) (14.9)
1 (63.0) (25.3) (5.9) (4.0) (2.5) (17.1) (6.0) (1.6)

Pneumonia (won)  Daily cost* 178,163 175,403 175,155 178,014 179,488 175,048 174,806 182,296
FFS revenue 302,435 159,606 128,467 92,144 81,899 157,019 133,906 46,879
SD 18,228 21,374 19,501 12,658 11,520 20,708 21570 4,925
[f (36.4) (35.8) (35.8) (36.4) (36.7) (35.8) (35.7) (37.2)
I (23.4) (23.0) (23.0) (23.4) (23.6) (23.0) (23.0) (23.9)
1 (39.7) (21.0) (16.9) (12.1) (10.8) (20.6) (17.6) (6.2)

Values are presented as number or (%).
FFS, fee-for service; SD, standard deviation.

*Daily variable cost + daily fixed cost. 'Daily cost/total diagnosis-related group revenuex 100. *Daily cost/total FFS revenuex 100. *Daily FFS revenue/Total FFS revenuex 100.
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Table 4. Opportunity income per patients

; ; DRG FFS

Hospital day Patients (%)
Reduce Income (%) Reduce Income (%)

Appendectomy (won) 50 222 (48.3) 1R 36,457 (2.1)

6D 72(15.7) 2R 612,286 (30.8) 1R 919,469 (46.2)

7D 22(4.8) 3R 888,804 (52.0) 2R 1,635,335(82.2)
Pneumonia (won) 3D 603 (99.5) 1R 217,279 (-44.4)

4D 557(91.9) 2R -39,140(-8.0)

5D 319(52.6) 3R 134,895 (27.6) 1R 241,649(31.7)

6D 148(24.4) 2R 283,416(37.2)

7D 75(12.4) 3R 283,607 (37.2)

DRG, diagnosis-related group; FFS, fee-for service; D, day; R, reduce day.
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