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PARK Index for Preventable Major Trauma Death Rate

Chan Yong Park, M.D., Ph.D., Byungchul Yu, M.D.}, Ho Hyun Kim, M.D.,
Jung Joo Hwang, M.D., Ph.D., Jungnam Lee, M.D., Ph.D.},
Hyun Min Cho, M.D., Ph.D., Han Na Park?

Department of Trauma Surgery, Medical Research Institute, Pusan National University Hospital, Busan,
‘Department of Trauma Surgery, Gachon University Medical Center, Incheon,
Coordinator, Trauma Center, Pusan National University Hospital, Busan, Korea

Purpose: To calculate Preventable Trauma Death Rate (PTDR), Trauma and Injury Severity Score (TRISS) is the most
utilized evaluation index of the trauma centers in South Korea. However, this method may have greater variation due to
the small number of the denominator in each trauma center. Therefore, we would like to develop new indicators that
can be used easily on quality improvement activities by increasing the denominator.

Methods: The medical records of 1005 major trauma (ISS >15) patients who visited 2 regional trauma center (A cen-
ter and B center) in 2014 were analyzed retrospectively. PTDR and PARK Index (Preventable Major Trauma Death Rate,
PMTDR) were calculated in 731 patients with inclusion criteria. We invented PARK Index to minimize the variation of
preventability of trauma death. In PTDR the denominator is all number of deaths, and in PARK Index the denominator
is number of all patients who have survival probability (Ps) larger than 0.25. Numerator is the number of deaths from
patients who have Ps larger than 0.25.

Results: The size of denominator was 40 in A center, 49 in B center, and overall 89 in PTDR. The size of denominator
was significantly increased, and 287 (7.2-fold) in A center, 422 (8.6-fold) in B center, and overall 709 (8.0-fold) in PARK
Index. PARK Index was 12.9% in A center, 8.3% in B center, and overall 10.2%.

Conclusion: PARK Index is calculated as a rate of mortality from all major trauma patients who have Ps larger than
0.25. PARK Index obtain an effect that denominator is increased 8.0-fold than PTDR. Therefore PARK Index is able to
compensate for greater disadvantage of PTDR. PARK Index is expected to be helpful in implementing evaluation of mor-
tality outcome and to be a new index that can be applied to a trauma center quality improvement activity. [ J Trauma Inj
2015; 28: 115-122 ]
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Table 1. Number of trauma death from 2 preventable trauma
death rate studies in 2008 and 2010.

(Trauma and Injury Severity Score)E ©]-8-at W ICISS No. of trauma death No. of center (%) Sum (%)
(International Classification of Disease—9 based Injury 0-9 4(10.0)
Severity Score)E ©]-&35 ¥, A&7} 3id A (professional 10-19 15 (37.5) 29 (72.5)
panel study)oll &3k W Ee] 2 o851l 9t} (4,5) 20-29 10(25.0)
Lol AE AF7A 439 ATk e AbTEl PR gglgg;
3t ZA7} 3 A0 H (Fi 87t gy 0|3 : '
o 24P SR on (Fig. 1, A8 e ol ool 129 1@
4K SARAIB O] 22 Q15 T 9Lk (1,6-9) 6069 2( 50)
20089 A (N SamAA Hu}f Ao Bt A 70-79 1( 25)
of 23t 207 SERAEHYEFARAE 83, A Total 40 (100) 40 (100)
SaYRAE 122 20109 4 5(08)9 vt 4t
(%)
90
- A5
70 742N
60
62.4 <
50 — = = Panel
40 a3 —CISS
% 40.5 39.6 5.0 — TRISS
32.6
20
10
0 1 1 1 1
1997 2003 2007 2010 (Year)

Fig. 1. Preventable Trauma Death Rate (PTDR) Seriesin Korea.

* Hospital preventability, ICISS: International Classification of Disease-9 based Injury Severity Score, TRISS: trauma and

injury severity score
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Table 2. Exclusion criteriain calculation of PARK Index. = No. of deaths from DP+PP/No. of all deaths
A 9] 7] = (Exclusion Criteria) = No. of deaths from Ps »0.25/No. of all deaths
s 15 (PTDR=Preventable Trauma Death Rate, DP=
* ol &l
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* |SS: injury severity score
" RTS: revised trauma score = No. of deaths from DP+PP/No. of all DP+PP
* GCS: Glasgow Coma Scale = No. of deaths form Ps)0.25/No. of all DP+PP
Major frauma
(n=1005)
Exclusion criteria
(n=274)
Inclusion criteria
(n=731)
DP (Ps: >0.5) PP (Ps: 0.25-0.5) NP (Ps: <0.25)
Total (n=677) (n=32) (n=22)
, bP NP
Mcﬂa“ty {n=57) {n=1 5) (TI=1 7)

Fig. 2. Algorithm of major trauma patients according to preventability of death by TRISS.
DP: definitely preventable, Ps: survival probability, PP: possibly preventable, NP: non-preventable
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Table 3. Comparison of PTDR and PARK Index in 2 regional trauma centers.

A Center B Center Total

(n=292) (n=439) (n=731)
*Ps Survival Death Survival Death Surviva Death
"DP (>0.5) 245 29 375 28 620 57
PP (0.25-0.5) 5 8 12 7 17 15
‘NP (<0.25) 2 3 3 14 5 17
'PTDR (%) 925 714 81.0

(37/40) (35/49) (72/89)
"PARK Index (%) 129 8.3 10.2

(37/287) (35/422) (72/709)
W-score -0.29 114 0.57

* Ps: survival probability

" DP: definitely preventable

* PP: possibly preventable

¥ NP: non-preventable

' PTDR: preventable trauma death rate

" PARK Index: preventable major trauma death rate (PMTDR)
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Fig. 3. Condderableincrease of denominator in PARK Index (No. of al DP+PP) than PTDR (No. of dl deaths) in 2 regiona trauma center.

DP: definitely preventable, PP: possibly preventable
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Fig. 4. Comparision of PTDR and PARK Index in 2 regional trauma center.
PTDR: preventable traumadeath rate, PARK index: preventable major trauma death rate (PMTDR)
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