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Retrospective evaluation of the simplified
Therapeutic Intervention Scoring System
(TISS-28) in a surgical intensive care unit

Abstract Objective: To compare
the simplified Therapeutic Inter-
vention Scoring System (TISS-28)
with its original version, to provide
reference values of daily TISS-28
assessment and to describe its asso-
ciation with severity of illness in
surgical patients.

Design: Retrospective evaluation of
prospectively collected audit data:
four documentation periods.
Serting: Ten-bed intensive care unit
(ICU) in a surgical university hospi-
tal.

Patients: One thousand nine hun-
dred eighty-six consecutive admis-
sions (1,808 patients; 10.448 obser-
vation days) who stayed on ICU for
at least 6 h. Patients were in hospital
for abdominal. vascular or trauma
surgery. The average age was

61.5 years. the mean APACHE I1
score on admission 10.3 points.
1”’!‘(??1’{:‘””:‘}”5: NOﬂt‘.

Measurements: Raw data for
APACHE Il score and TISS were
recorded daily. TISS-28 was calcu-
lated retrospectively from the origi-
nal TISS data.

Results: Average TISS-28 values
(28.7 points; SD = 9.7) do not differ
substantially from the original TISS
values (28.2 points, SD = 10.9) and
overall correlation is high (r = 0.935).
Of the patients, 57.3 % left the ICU
after 1-2 days as survivors with a
mean daily TISS-28 of 20.0 points.
Variability between documentation
periods was higher with the original
TISS. On average, patients with in-
creasing severity of disease require
an increasing amount of care. Survi-
vors have lower TISS-28 values than
non-survivors (27.6 vs 34.9).
Conclusions: In a surgical ICU the
simplified version of TISS with 28
items (TISS-28) sufficiently reflects
the amount of intensive care pro-
vided and may provide useful addi-
tional information on severity of
disease and prognosis. It should re-
place the original index, at least in
these cases.

Key words Intensive care unit -
Score systems - Therapeutic
Intervention Scoring System -
Severity of illness index

Introduction

Since its introduction in 1974 the Therapeutic Interven-
tion Scoring System (TISS) [1. 2] has been widely used
and accepted as an instrument to measure therapeutic,
diagnostic and nursing activities in intensive carc. Al-
though initially designed to measure severity of illness
as well. it has been used almost exclusively for quantifi-
cation of resource utilization and nursing workload

But the TISS was often criticized for being time-con-
suming. poorly defined, incomplete and outdated by
medical technology. Many maodifications of TISS are
used to meet the local requirements of intensive care.
This has led to a limited comparability between separate
institutions.

In 1996, a simplified version of TISS with only 28
items (TISS-28) was published by Reis Miranda et al.
|3] based on a detailed analysis of 10,000 records from



the database of the Federation for Research on Inten-
sive Care in Europe. This new TISS-28 score is already
widely used. although systematic evaluations in large
groups of patients are still missing. Until now there
have only been two multicenter studies. from Portugal
[4] and Spain [5]. but these investigations only consider
data from the Ist day of ICU stay in mostly medical
cases.

The present study evaluates both versions of TISS
and gives detailed results from daily assessment based
on a prospective database of adult surgical intensive
care patients.

Materials and methods

Patients and setting

Ihe surgical intensive care unit (ICU) at the 2™ Department of
Surgerv of the University of Cologne has ten beds and is directed
in cooperation with the Department of Anesthesiology. Four out
of five patients admitted to the ICU are postoperative cases. Pati-
ents treated in the ICU are admitted to the hospital for abdominal
or vascular surgery. or after multiple injury. About half of the pati-
ents are admitted [or postoperative surveillance and leave the ICU
within 24 h after admission.

Data collection

In 1993 a qualitv control program was initiated with daily assess-
ment of all patients who stayed on the ICU for at least 6 h. Docu-
mentation consisted of an initial assessment (age. sex. diagnostic
category, chronic health. indication for admission) and subsequent
dailv assessment of the patients’ physiology (e.g.. temperature.
blood pressure. heart rate) necessary for calculating the Acute
Physiology and Chronic Health Evaluation (APACHE) 1l score
[6]. The Glasgow Coma Scale was assessed only if the patient was
not intubated or sedated. otherwise it was considered normal (15
points. i.e. no points in the APACHE 11 score). All interventions
necessary for daily assessment of TISS were documented as well.
The dailv documentation period (usually 24 h) started at 6 a.m.
with the morning shift. Periods of less than 6 h at the beginning or
at the end of ICU stay were merged with the following or previous
day. respectively. Raw data were collected from the patients re-
cords and coded on a documentation sheet. On the same day. data
were put into a computer database (RIYADH Intensive Care Pro-
gramme. Medical Associated Software House. London, UK). Hos-
pital outcome was retrospectively added to the database when the
patient died or left the clinic. Data collection was carried out inde-
pendently of the ICU staff by medical students (two per documen-
tation period ) who were initially trained and supplied with a manu-
al for data management.

The quality control program was structured in four documenta-
tion periods cach with a duration of 9-12 months. After cach peri-
od an analysis was performed and the results were discussed inter-
nally. As soon as inconsistencies of documentation were observed.
the existing manual for data collection was updated in order to
clanify definiuons and to improve the dentification of the sources
of data in the patients’ records.

Scores

APACHE Il and TISS score points were calculated by the docu-
mentation software. TISS-28 scores were composed retrospective-
Jv from the documented original TISS items according to the de-
scription given by Reis Miranda [3]. The number of therapeutic
and nursing activities documented (nn = 104) exceeded the number
of the original TISS items (1 = 76). Where applicable. non-TISS
items were used to modify the calculated TISS-28 values (e.g. CT
scan as a specific intervention outside the 1CU. or renal dosc of
dopamine as medication). The Nine Equivalents of Nursing Man-
power Use Score (NEMS) was calculated from a subset of TISS-
28 items with appropriately modified weights [7].

Statstics

Data are presented as means and standard deviation (SD)-where
appropriate. Statistical tests were not applied in order to avoid ar-
bitrary significant results based on the large number of cases rather
than on clinically relevant differences. Association between TISS-
76 and TISS-28 was assessed using Pearson’s correlation coeffi-
cent. a linear regression analysis and a deviation plot according to
Bland and Altman [8]. In this plot the difference between the two
measurements (TISS-28 minus TISS-76) is plotted against its aver-
age magnitude [(TISS-28 + TISS-76)/2] for each paticnt. Stepwise
logistic regression analysis was applied to evaluate APACHE 11
and TISS-28 on the day of admission for prediction of hospital
mortality in primary admitted patients. Data analysis was perform-
ed with the statistical software package SPSS 9.0 (SPCC. Chicago
11l. 1997).

Results

During the total period of 40 months, 1,986 admissions
were documented. Patients readmitted to the ICU dur-
ing hospital stay (n = 178; 9.0% ) were included in the
analysis. One hundred fifty-eight patients died in the
ICU (8.0% of all admissions). Total hospital mortality
was 14.9% (based on 1.808 individual patients). The ba-
sic characteristics of the admitted patients are given in
Table 1. Of the patients, 79 % have had surgery prior to
ICU admission (elective cases: 48%: emergencies:
31 %). Most patients (58.9%: 1107 survivors; 30 non-
survivors) left ICU within the first 2 days after ad-
mission. The mean ICU stay was 5.3 days (median:
1 day).

Among the 10,534 patient days documented.
10.448 days (99.2%: 1.953 admissions) had a valid TISS
assessment. A total of 294,699 TISS-76 points were doc-
umented during the whole period. Mean daily TISS val-
ues were 28.2 (SD 10.9: range: 2-73) and 28.7 (SD 9.7:
range: 4-61) for the versions with 76 and 28 items. re-
spectively. Average daily TISS-28 values for diagnostic
subgroups varied between 25.2 and 29 4. Highest values
were observed in the group of trauma patients with the
TISS-28 (1st day: 30.4: SD 10.6: n = 244 admissions/to-
tal: 29.4; SD 9.7: n=3.111 days) as well as with the
TISS-76 (31.2: SD 13.2 and 29.4: SD 11.2. respectively).
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Table 1 Basic demographic datas severnity of discase 1CU sty and hospital outcome Tor difterent diagnostic groups (G gastrointestinal )

Diagnostic group Patients A gpo Sex APACHE T Mortalhity 1CU stay
No. (M) Mean Yo Male Mean (SD) g Mcean/median
(il carcinoma IR 1LS%) a4 Bl).5 va(4.3) 10.1 1211
lleus: Gl perforation 169 (8.5 %) Hh5.6 46.7 12.0(5.4) 219 S5.82
Other GI discase 364 (18.3% ) SU.N S6.0 10.5 (5.4) 19.8 5302
Multiple trauma 246 (12.4%) 40.5 72.0 7.9 (4.9) B.5 13.2/4
Fracture of the femoral neck 160 (8.1 %) 62 2000 11.0(4.2) 19.4 2.3/1
Peripheral vascular discase 398 (200 %) td 4 66. | 9.3 (4.5) 10.8 1.9/1
Other vascular discase 185 (9.3%) 67.7 6.1 11.9(5.3) 21.1 4 8/1
Respiratory problem 114 (5.7 %) 58.2 632 11.8 (6.6) 228 .02
Other 122 (6.1 %) 9.8 53.3 11.2 (5.8) 23.0 6.2/2
Tonal 1986 (100 %) 1.2 57.6 10.3 (5.2) 16.1 5.31

A histogram of TISS-28 values of all days is given in
Fig. 1. The TISS-28 items most frequently observed
were standard monitoring (99.7%), laboratory
(96.4% ). central venous line (92.8% ), and quantitative
urine output measurement (90.2%) (Table 2). Mean
TISS values per day differed between the documenta-
tion periods (Table 3). A maximum difference of 6.7
points was observed for the TISS-76. Mean TISS-28 val-
ues showed minor variations (maximum difference 4.5
points).

TISS-28 correlates well with the original TISS-76
(r =0.935, ¥ = 0.87; Fig. 2). The regression equation is
TISS-28 = 5.3+0.83 * TISS-76. Correlation is also simul-
taneously high in the nine diagnostic subgroups (range:
(.911-0.949). The Bland and Altman plot (Fig. 3) shows

the individual score differences. High values of TISS-76
tended to be decreased while low values were slightly
increased on average. The mean NEMS was 27.6 points.
the correlations with TISS-28 and TISS-76 were (.83
(r =0.69) and 0.79 (" = 0.62), respectively.

Patients who survived had a lower mean daily TISS-
28 (27.6: 1,798 admissions; 8,846 days) than patients
who died on ICU (34.9; 155 admissions: 1,602 days). Fig-
ure 4 gives a detailed distribution of average TISS-28
values according to the length of ICU stay for survivors
and non-survivors. On the day of admission, mean
TISS-28 was 25.0 (SD 9.5). Patients with 40 or more
TISS-28 points on admission had an ICU mortality of
32.6% while patients with less than 20 points had a mor-
tality of 2.7%. Stepwise logistic regression analysis in

mean 28.7

Fig.1 Frequency distribution 2500
of 10,448 daily TISS-28 values )
from 1.953 ICU] admissions i
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Table 2 TISS-28 items and TISS-28 item Points Prevalence

prevalence among the 10,448 —

davs with valid assessment of Basic activitics ]

1986 ICU admissions. For a de-  Standard monitoring = 99.7 %

tailed description of the items Laboratory 1 ""b--f u%

see Miranda et al. [3] Single medication 2 31.3%
Multiple medication 3 66.6 %
Routine dressing changes 1 55.7%
Frequent dressing changes 1 7.4%
Care of drains 3 38.5%
Ventilatory support
Mechanical ventilation 5 54.9%
Supplemantary ventilatory support 2 25.5%
Care of artificial airways 1 57.4%
Treatment for improving lung function 1 69.1 %
Cardiovascular support
Single vasoactive medication 3 22.3% "
Multiple vasoactive medication B 14.1 %
Intravenous replacement of large fluid loss 4 5.1%
Peripheral arterial catheter 5 59.7%
Left atrium monitoring 8 7.2%
Central venous line 2 92.8%
Cardiopulmonary resuscitation 3 03%
Renal support
Hemofiltration techniques 3 6.1%
Quantitative urine output measurement 2 90.2 %
Active diuresis ) 29.9%
Neurologic support
Measurement of intracranial pressure 0.9%
Metabolic support
Treatment of complicated metabolic acidosis/alkalosis 4 4.7%
Intravenous hyperalimentation 3 65.1%
Enteral feeding 2 31.9%
Specific interventions
Single intervention in the ICU 3 16.6%
Multiple interventions in the ICU 5 0.8%
Specific interventions outside the ICU 5 14.4%

1.779 primary admitted patients revealed that the TISS-
28 was included in the prediction model for hospital
mortality in addition to the APACHE II score. The
odds ratio of a 10 point increase in TISS-28 was 1.25 (lo-
gistic regression equation: 0.209*APACHE 1l
+0.021*TISS-28 -4.798). The correlation with the
APACHE 11 score based on the daily assessment of
both scores was 0.45 (r° = 0.20). Mean TISS-28 values
consistently increased with a higher degree of severity of
illness as expressed by the APACHE 11 score (Fig. 5).

Thirty-three percent of patients were ventilated for
at least 1 day. This rate increased to 70.5% for patients
with an ICU stay of more than 2 days. Average TISS-28
for those days when a patient was ventilated was 34.7
(SD = 6.8; n = 6042 days) while days without artificial
ventilation received only 204 points (SD =6.3;
n = 4406 days).

Daily TISS-28 scores demonstrate the improvement
of health prior to discharge from ICU in survivors as
well as severity of disease before death in non-survivors

(Fig. 6). The median level of TISS-28 at discharge was
20 points in 1784 survivors. If patients left the ICU with
20 points or more. hospital mortality was 11.3 %, while
only 6.3 % of patients with less than 20 points dicd later
during their hospital stay. Cumulative TISS-28 (sum of
all daily TISS-28 values during ICU stay) highly corre-
lated with the number of days on ICU (r=0.984:
r = 0.97) due to the stabilizing effect of patients with a
long ICU stay. If only patients with an ICU stay of less
than 6 days were considered. the correlation decreased
to r = 0.864 (r~ = 0.75).

Discussion

The Therapeutic Intervention Scoring System (TISS) is
the only widely accepted and applied scoring system
which exclusively relies on therapeutic, diagnostic and
nursing activities, The first version of TISS. published
in 1974 [1]. consisted of 56 items. each with a point value
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Table 3 Paucnis, outcome. davs with vahid TISS assessment and mean TISS values in the four documentation periods

Phase | Phasc 11 Phase 111 Phase IV Total

73 494 Gy 505 HYS—5/96 G067

O months Y months 12 months 1) months 40 months
Admissions (1) 484 453 629 420 1986
Readmussions (1. "o ) 47 (9.7 %) 28 (6.2%) 68 (10.8%) 35(K.3%) 178 (9.0%)
Sex (% male) 55.2% 58.3 % 59.5% 56.4% 57.5%
Age (mean. vears) 63.0 61.3 60.4 61.8 61.5
APACHE Il (mcan. SD) 11.2:(5.3) 9.6 (5.1) 10.0(5.3) 10.4 (5.00) 10.3 (5.2)
1CU mortality (%) 9.3 % 11.0% 5.2% 71 % 8.0%
Hospital mortality' % ) 16.5¢ 17.2% 13.0% 13.3% 14.9%
ICU! stav (mean, days) 52 5.1 3.8 6.8 5.7
Days documented (total) 2252 2,500 3.285 2497 10.534
D.n:\'s with valid TISS assessment AR (96.8%) 2491 (99.6%) 3283 (99.9%) 2493 (99.99%) 10.448 (99.2 %)

30.3(10.6)
29.2 (1.3)

I'ISS-76 (mean, SD)
TISS-28 (mean. SD)

239 (10.7)
26.2 (9.9)

28.2(10.9)
28.7 (9.6)

30.6 (10.0)
30.7 (9.3)

28.2 (10.9)
28.7(9.7)

' based on primary admitted patients

between | (e.g.. ECG monitoring) and 4 (e.g.. mechani-
cal ventilation) according to the time and effort re-
quired. In the 1983 revision [2]. the number of items
was increased to a total of 76 but still many users felt
the need to modify and extend the TISS. Milstam and
Lind [9]. for example, skipped seven items and intro-
duced three new ones, which resulted in a 7% increase
in average TISS values. Oye used a total of 90 items
(10]. Dickie [11] mentioned a remark from P. Nightin-
gale (ICNARC. London, UK) that a total of 471 differ-
ent formulations of TISS items were currently used in

the UK. He himself applied two local versions of TISS
with 13 and 27 additional items, respectively [11]. Our
own software program for data collection also offered
28 additional interventions. This inflation of items obvi-
ously decreases the comparability of reported TISS val-
ues.

The recent attempt of Reis Miranda and coworkers
to simplify the TISS is, therefore, valuable [3]. They ap-
plied sophisticated statistical methods including factor
analysis to reduce the number of items. Ten items with
low influence on the total TISS were eliminated, the re-

Fig.2 Correlation of TISS-76
and TISS-28 values based on
10445 patient days

TISS-28

original TISS
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maining items were either kept (n =3) or grouped to-
gether under new labels. The result was a hist of 28 items
(called TISS-28) grouped into basic activitics and organ-
specific interventions. New point values were calculated
to imitate the original TISS score as closely as possible.
at least on average.

But was this excellent effort to increase rehability
and facilitate assessment of TISS really effective? Of
course. the amount of time necded to document 28 in-

ICU stay (days)

stead of 76 items is obviously reduced. Furthermore.
the chance of incidentally overlooking an intervention
performed is higher with 76 items. But what is the price
to pay for this simplification? Is one-third of the items
still enough to give a meaningful description of a pa-
tient's care”? Since the new score is based on the original
TISS-76 items. it is possible to calculate TISS-28 retro-
spectively from these data. The inclusion of additional
information from non-TISS items helps to imitate an in-
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Fig.6 TISS-28 for survivors
(1 = 288) and non-survivors
(n = 68) at the end of 1CU stay.

APACHE |l score

ICU outcome: —¢=~non-survivor =O=survivor

Analysis was restricted to pati-
ents who stayed on ICU for at
least 7 days. Mean values and
standard deviations are plotted
against the number of days pri-
or to transfer or death, respec-
tively

TISS-28

dependent TISS-28 assessment because the data collec-

tors were aware of these interventions. But of course.

our results were derived from an extended documenta-
tion of therapeutic interventions including the original
TISS-76 items. and we did not score the T1SS-28 direct-
Iv. It is. thus, not a classical validation study where both
scores are obtained in parallel and independently.

First of all. both versions of TISS are highly corre-
lated and the mean difference is small in our data, as ex-
pected. Reis Miranda found a high correlation in the de-
velopmental data set (n = 10.000; r = 0.96) as well as in
1.820 new cases from 22 Dutch ICUs (» = 0.93) [3]. Inde-
pendently. Moreno et al. [4] and Castillo-Lorente et al.

6 5 4 3 2 1

days before transfer /death

[5] re-calculated the TISS-28 from existing data, as we
did. and they both found a lower correlation of r = (.85
But both authors considered data from the st day ol
ICU stay only. The fact that our correlation is higher
might also depend on the more homogenous set of pati-
ents from a single center.

But correlation does not necessarily mean a satisfac-
tory agreement in the individuals. In our patients. the
new score differed by up to 20 points. On average, high-
cr values tended to be decreased and lower ones to be
increased. As a sequence, the variability of TISS-28 val-
ues is slightly decreased (see SD). This is a characteristic
etfect of item reduction. and it is further highlighted by



the fact that the slope of the regression line is less than
one. This reduction process could further be continued
by using the Nine Equivalents of Nursing Manpowect
Use Score (NEMS) [7]. a subset of TISS-28 with nine re-
weighted items. But two of these nine items do not help
to differentiate between patients since they are more or
less routinely provided on all days (basic monitoring
and i.v. medication: prevalence >97%). Thus the
NEMS is more a rough classification tool than a detatled
desciptor of intensive care.

Interestingly, the four studies mentioned above indce-
pendently observed that mean TISS-28 values in groups
of patients closely lic together: 288 [3]. 298 [4]. 28.0
(for the surgical subgroup) [5] and 28.7 in the present
study. while mean original TISS-76 values differ substan-
tially: 24.2.31.1.24.8 and 28.2. respectively. This might be
caused by observer variations of the TISS-76. Further-
more. we observed a similar effect between our four doc-
umentation periods. Although the mode of documenta-
tion did not change and the groups of patients secem Lo
be fairly comparable according to age. sex and severity
of disease (Table 1). we found remarkable differences in
mean TISS-76 values. These differences were less ex-
treme with the TISS-28. The new TISS-28. theretore.,
seems to be less susceptible to observer variation and
more appropriate for inter-institutional comparisons.

In the past. TISS has almost exclusively been used for
quantifying resource allocation and nursing workload.
although this was only one of its primary intentions.
The ability to measure nursing workload is currently be-
ing investigated by a multi-national group. and addition-
al items for specific nursing activities are going to be
added (www.frice.nl/tiss/new-tiss, accessed on April 20.
2000). But TISS is also an indirect measure of severity
of disease if one accepts that “physicians intervene simi-
larly and appropriately at each level of critical illness.
und also that institutions are L‘qm,“pt‘ff o support many
levels of interventions™ [12]. Although this cannot be ex-
pected in all situations. differences should be observable
at least for groups of patients with a distinct prognosis.
In the literature. non-survivors consistently show higher
TISS values than survivors [9. 12. 13, 14, 15, 16. 17].
which also could be demonstrated for the TISS-28
(Fig. 4 and [4]). Ventilated patients have higher TS5
values. Wagner [ 18] found 29 TISS points per day on av-
erage for patients who were ventilated for at least 1 day
as compared to 19 points for non-ventilated patients. In
our data. average TISS-28 was 14 points higher on days
when patients were artificially ventilated compared to
davs without ventilation, and this value clearly exceeds
the 5 points given for artificial ventilation.

Not individual, but mean. TISS-28 values consistent-
Iv increase with mean APACHE 11 values. as has been
confirmed by several investigations [13. 19, 20, 21, 22].
But correlation of individual patient data was only (.45,
which was also observed by Castillo-Lorente et al.

(r = 0.54) |5]. This indicates a considerable divergence.
i.c. a remarkable number of patients have high IISS-28
values but a low APACHE Il score. and vice versa.
This can be explained by the different concepts of the
two scores. The TISS only relies on therapeuatic activi-
lies. while the APACHE score considers physiological
data exclusively. But. indeed. the two aspects overlap.
The physiology of a patient might be in a normal range
hecause of a less severe discase or because of an optimal
and intensive therapeutic support. TISS describes the
status of a patient from a different point of view. The
two picces of information. the amount of therapeutic
support as well as the physiological response to these in-
terventions. may thus give a more complete view ol the
patient’s current status. This is illustrated by the fact
that the prediction of ICU outcome with APACHE 11
could be improved by including TISS-28 into the model.
Wahl et al. [23] made the same observation.

That TISS contains additional severity of disease in-
formation can also be seen from the study by Dragsted
ctal. [24]. In a comparison of two hospitals he found
nearly identical severity scores on admission. but a clear
difference in hospital outcome (mortality 28.7% vs
39.8% ). He could show that not only had the second
ICU a greater proportion of pre-treated and trauma pa-
tients but also that average TISS values were higher
(28.3 vs 36.0 points). which reflects the more severe sta-
tus of these patients.

TISS-28 values do not tend to zero in survivors at the
end of ICU stay. A median level of 20 points based on
activities like standard monitoring. laboratory. output
measurement. medication and nutrition can be ob-
served during the last 24 h in ICU. Consistently. an in-
creased level of therapeutic activities at the end of ICU
stay is associated with a worse hospital outcome. Smith
and collcagues also found that 21.4% of patients with a
TISS of 20 or greater on discharge died subsequently
during their hospital stays. while only 3.7% of patients
with TISS below 10 died [25].

Cumulative TISS-28 values can serve as a measure (o
quantify the discase process as a whole. at least for sur-
vivors. All sequelae of the initial disease. as well as of
secondary events (e.g. complications), are integrated in
one summary measure. The cumulative TISS-28 weighs
each event according to its therapcutic consequences.
Therefore, TISS-28 might be considered for outcome
assessment in situations where incidence rates ol mor-
tality or multiple organ failure are low. A first trial with
the cumulative T1SS-28 as the main outcome parameter
has just begun [21. 26].

In conclusion. the reduced version of TISS with 28 in-
stead of 76 items (TISS-28) is obviously casier 10 assess
but still can describe patient care in the 1CU in sutficient
detail. TISS-28 highly correlates with the original TISS.
Furthermore. it consistently increases on average with
increasing severity of illness as measured by APACHE




I Mean datly TISS-28 values are higher tor patients
with i long ICU stay. for non-suryivors and tor ventilat
ed patients. Tt may contain uselul addinonal mtorma-
ton about severity of illness and prognosis. At least Lor
surgical patients, the TISS-28 should replace the origi-

nal TISS for monitoring patient care in the [CU sults
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