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Fig. 1 Patient data collection form
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Fig. 2 Data collection form for management policies and staffing of ICU
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Table 1 Demographic and clinical characteristics of patients admitted to the ICU

Number of patients

Age (years) 66 =18 7,704
Sex: male/female (%) 61.1/389

Length of ICU stay (days) 41+43

Length of hospital stay (days) 228 =406 4721
Day 1 APACHE 1I score 168 7.1 3435
Predicted mortality (%) 216 +=21.1

Observed mortality (%) 102

SMR 047

< 10% risk of death on admission to ICU (%) 365

< 1% risk of death on admission to ICU (%) 1.05

Data are presented as % or mean + SD.
APACHE, Acute Physiology and Chronic Health Evaluation; SD, standard deviation; SMR, standardized

mortality ratio.

Table 2 Risk of death upon admission to ICU and number of ICU beds

Number of ICU beds

=10 <10
Risk of death dmissi ICU <10% 852 401
1sk of death on admission to >10% 1298 884

Odds ratio, 1.447 (95% confidence interval [CI], 1.25~ 1.675); chi-squared, 24.256; P < 0.0001.
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Percentage of ICU beds to hospital beds (%)

Fig. 3 Association between percentage of ICU beds among total number of
hospital beds and intubation rate of each ICU

Do 72DN, FEABETTMEDNSICUILAZRE L 726 EHEL TRWEZ R L7z (Table 4) o

T, &R0 34% Th - 720 RIFFEABE TREI KA HMEAMBE SN TV 2EIEIE, 148 ICUD) B H
S5ICUIL AE L7281 TatkD28% T - 7z (Table AETEHREFREMEHS8 ICU (39%), KRR
3o Mkt ARE - ICU ARG O SMR O LTI, MEEA398 ICU (66%), $EFHHMEEA374 ICU (50%)

W2 & OIETARH) & FEAEHIDS, Mo ARFERORE Tho7ze WIFNOBEMEIRME I N TVRVOIX
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Table 3 Relation between route of ICU admission and type of hospital admission for 8,433 patients

Type of hospital admission

Admitted from Emergency Scheduled Transfer from other hospital Not available Total
Operation room 646 2,879 176 49 3,750
Emergency room 2,364 24 139 8 2,535
General ward 448 698 75 31 1,252
Other place in hospital 268 126 27 4 425
Direct from other hospital 57 10 291 5 363
No data inputted 15 33 6 54 108
Total 3,798 3,770 714 151 8,433
Table 4 Influence of difference in the type of ICU admission on SMR
Number of APACHE I Observed Observed Predicted
. . . SMR P-value
Patients score deaths  mortality (%) mortality (%)

All cases 3,435 177 351 10.22 21632111 047 <001
Emergency admission to hospital 1,450 19+8 239 1648 2876 £2465 057 <001
Scheduled admission to hospital 1,667 155 61 3.66 1389 +1275 026 <001
Admitted from operation room 1,596 155 57 357 14391272 025 <001
Elective surgery 1,316 14£5 22 1.67 1267 £ 9.8 013 <001
Admitted from emergency room 935 19+8 148 15.82 30.15 = 25.32 052 <001
Admitted from general ward 434 19+9 104 23.96 2873 +26.18 083 n.s.
Readmission 145 208 37 2551 2891 £2575  0.88 n.s.
Transfer from other hospital 303 19+8 51 16.83 30.14 £2457 056 <001

APACHE, Acute Physiology and Chronic Health Evaluation; n.s.,, not significant; SMR, standardized mortality ratio.

Table 5 Participation of full-time intensivist: answers to a questionnaire on treatment policy

Full time intensivist makes decisions regarding Yes No Not entered
Catecholamine use 84 45 19
Weaning and setting of mechanical ventilation 94 36 18
TIABP/PCPS 74 55 19
RRT 86 44 18
Sedatives and analgesics use 93 36 19
Anti-microbial use 78 52 18

TABP, intraaortic balloon pumping; PCPS, percutaneous cardiopulmonary support; RRT, renal replacement therapy.

22 1CU (15%) T&d o 7z IGH S OPEITOWT, [ TR
ST DY % BAT: - AR DT> TV B0 ] &)
BN 3 2 B R % Table 512/RT . RO
FEMICRELC, TBYT - BAEEAEH O 20EICICU N
W B9 IOEMICT LT, 119 ICU» 5 HE&E 2 5
M, (W5 1384 ICU (71%) TH o720 [WWB ] ICU &
fWw] ICUOFHIRECHRDO K TIE, AREAZR
Dol (P= 04544), SMRIZ[\W5 & HZ L7z

ICUH052T, W] ICUMD037 L 0 B2 o 72,
Bl LTRSS L, [WaE] ICUTRTED
fEBR A G BT E D o 72 (odds kb : 1.394, S :
1.078 ~1.803, chi-squared: 6.16, P =0.013) (Table 6,
Fig. 4a, Fig. 4b)o

BAL - BREEPABZRLREL TV AHICUDTER
H#013353+335H, €9 ThRWICUD4.07 +547 H
LI L CAHEICE D 5 72 (P<0.001) (Table 7).
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Table 6 Comparison of ICUs where a full-time intensivist is present at 20:00 and ICUs where a full-time intensivist is
not present at 20:00

Intensivist ICUs Numvber of  Observed Mortality APACHE II Predpted SMR Pvalue
patients death (%) score mortality (%)

Present 84 2,315 257 11.10* 17 =7 21.32 = 21.41 ** 0.52 <0.01

Not present 35 1,034 85 8.22 177 21.89 +19.98 0.37 <0.01

* : Observed hospital mortality: odds ratio, 1.394 (95% confidence interval [CI], 1.078 ~1.803); chi-squared, 6.16; P = 0.013.
k1 P=045.
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Fig. 4 APACHE I score, mortality (%) and number of patients in ICU where a full-time intensivist was
present at 20:00 (a), and was not present at 20:00 (b)
APACHE, Acute Physiology and Chronic Health Evaluation.

Table 7 Influence of decisions regarding admission and discharge made by a full-time intensivist on length of ICU stay

Decision regarding admission and discharge ICUs Number of patients Length of ICU stay (day) *
Full-time intensivist 82 2400 353 = 3.35%*
Other 37 999 4.07 =547

* . Data presented as mean * SD. **: P<0.001.
SD, standard deviation.
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Table 8 Comparison of SMR in ICUs where a full-time intensivist makes decision regarding weaning and settings for

mechanical ventilation and other ICUs

ICUs Num.ber of  Observed Mortality ~ APACHE II Predl.cted SMR Pvalue
patients death (%) score mortality (%)
Intensivist 68 615 149 2423 % 219 30.58 + 28.35 ** 0.79 <001
Other 21 212 58 27.35 229 32.70 = 29.65 0.83 n.s.

* 1 Observed hospital mortality: odds ratio, 1.394 (95% confidence interval [CI], 1.078 ~1.803); chi-squared, 6.16; P = 0.013.

** 1 P =045.

APACHE, Acute Physiology and Chronic Health Evaluation; n.s., not significant; SMR, standardized mortality ratio.
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Fig. 5 APACHE II score, mortality (%) and number of patients in ICU where a full-time intensivist makes
decisions regarding weaning and settings for mechanical ventilation (a), and where others make decisions

regarding mechanical ventilation (b)

APACHE, Acute Physiology and Chronic Health Evaluation.

T - BAEEDS AN TR R O & BB D 781 % P L
TWAICUMSMR: 079 (P<001) iX, 214D
ICUD®SMR: 083 (P =n.s.) LKL T > 720 T
ELTWBICU EMOICUDFHILTHRD LTI

HREAZRD LN o7 (P=01825), BIELFETH
HCHhBT 5L, hET 5ICU THREDEMREAML 6

Mz B 7h, AELRAEIE o7 (oddstt : 0.849,
12 8 X R 0596 ~1.209, chi-squared: 0.665, P =

0415) (Table 8, Fig. 5a, Fig. 5b). HAEHENEE
FRREDSY ICUD18739ER &, LSt 61 ICU

D 1562 DSMRIE, N ZF1053L042TH - 72
(Table 9, Fig. 6a, Fig. 6b)o
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Table 9 Comparison of severity of illness and standardized mortality ratio (SMR) in ICUs certified by the Japanese
Society of Intensive Care Medicine and other ICUs

ICUs Number of Observed

Mortality APACHE II

Predicted SMR  P-value

patients deaths (%) score mortality (%)
Certified ICU 59 1,873 190 10.14 167 1919 £1997* 053 <0.01
Non-certified ICU 61 1,562 161 10.31 187 2457 = 22.05 042 <0.01
%1 P=0.0001.
APACHE, Acute Physiology and Chronic Health Evaluation; SMR, standardized mortality ratio.
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Fig. 6 APACHE II score, mortality (%) and number of patients in certified ICUs (a),
and in non-certified ICUs (b)
APACHE, Acute Physiology and Chronic Health Evaluation.
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Table 10 Comparison of SMRs for ICUs where a clinical engineer (CE) is employed for long and short periods of time

Working hours Number of  Observed Mortality APACHE I Predicted

ICUs . ) SMR  P-value
at ICU patients deaths (%) score mortality (%)
Long 52 484 107 22.11 20+9 2871 = 27.96* 077 <001
Short 47 343 100 29.15 22+9 3452 £ 29.37 0.84 n.s.
* 1 P =0.0044.

APACHE, Acute Physiology and Chronic Health Evaluation; n.s.,, not significant; SMR, standardized mortality ratio.
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Fig. 7 APACHE Il score, mortality (%) and number of patients in ICUs where CEs have
long working hours (a), and CEs have short working hours (b)
APACHE, Acute Physiology and Chronic Health Evaluation.
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Table 11 Influence of ICU staffed with intensive care-certified nurses (C-Nurse) on SMR

ICUs Number of Observed

Mortality APACHE II

Predicted

SMR  P-value

patients deaths (%) score mortality (%)
With C-Nurse 40 1,542 132 8.56 167 1975 +£1965* 043 <0.01
Without C-Nurse 79 1,807 210 11.62 177 2299 £ 21.95 0.50 <001
* 1 P<0.0001.
APACHE, Acute Physiology and Chronic Health Evaluation; SMR, standardized mortality ratio.
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Fig. 8 APACHE I score, mortality (%) and number of patients in ICUs staffed with intensive
care-certified nurses (a), and not staffed with intensive care-certified nurses (b)
APACHE, Acute Physiology and Chronic Health Evaluation.
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staffing patterns and clinical outcomes in critically ill

Abstract

Influence of staffing and administrative policy of ICU on patient outcome

*1Committee on ICU Evaluation, Japanese Society of Intensive Care Medicine
*2The Health Labour Science Research group for “DPC”, the Ministry of Health, Labour, and Welfare

Objective: To evaluate ICU performance under a diagnosis procedure combination (DPC) system, we attempted to
clarify the influence of the operating policies of the ICU, such as staffing and the decision-making process, on patient
outcome. Methods: The Japanese Society of Intensive Care Medicine ICU performance evaluation committee, in cooper-
ation with the Ministry of Health, Labour, and Welfare’s “DPC” group (Matsuda research group), collected and analyzed
information from an ICU investigation study performed in 2008. The Acute Physiology and Chronic Health Evaluation
(APACHE) II scoring system was used to evaluate the severity and outcome of ICU patients. The standardized mortality
ratio (SMR) was used to compare subgroups. Moreover, when a difference in the average predicted mortality rate among
the subgroups was not observed, the observed mortality rates were compared. Results: The median number of ICU beds
was 8/hospital, although there was a large difference among hospitals (from 2 to 67). The length of the ICU stay was
shorter at ICUs where a full-time intensivist made decisions regarding ICU discharge, compared with the other ICUs (3.53
+ 3.35 days vs. 4.07 = 547 days, P<0.001). The SMR of ICUs where a full-time intensivist was present at 20:00 was lower
than that of the other ICUs. The observed mortality rate in ICUs where a full-time intensivist was present at 20;00 was
higher than that of ICUs where a full-time intensivist was not present (odds ratio: 1.394, confidence interval [CI]: 1.078-1.803;
chi-squared, 6.16; P=0.013). The SMR of ICUs where a full-time intensivist made decisions regarding ventilator use was
lower than that of the other ICUs. The observed mortality rate was lower in ICUs where a full-time intensivist made
decisions regarding ventilator use than in other ICUs (odds ratio: 0.849, CI: 0.596-1.209; chi-squared, 0.665; P=0.415).
Having a clinical engineer and an intensive care-certified nurse on staff had a positive influence on patient outcome.
Whether the presence of a society-certified intensive care specialist or a society-certified ICUs improved patient outcome
could not be clarified. Conclusion: Having a full-time intensivist on staff shortened the length of ICU stay and improved
the SMR. Having a certified-nurse and a clinical engineer on staff also improved the SMR.

Key words: D)ICU, @ performance measurement, @ risk-adjusted mortality, @ Acute Physiology and Chronic Health
Evaluation (APACHE), ®ICU staffing, & administrative policy
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