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Summary The Therapeutic Intervention Scoring System-28 (TISS-28) is an instru-
ment that has been used to measure severity of illness and nursing workload in
intensive care units (ICUs).

Objectives: To characterize the severity of illness and nursing workload using the
TISS-28 in 11 ICUs of a university hospital in the city of Sao Paulo, Brazil.

Methods: In a prospective study, data were collected from 271 patients admitted to
the ICUs in December 2000 and the patients were followed up for 1 week.

Results and conclusions: Most of the patients were males (60.0%) and their mean age
was 51(+20.6) years. Surgical treatment (66.8%) and admissions from the operating
room were predominant. The mortality rate was 25.0% and the average length of
stay was 7.7 (+10.4) days. The mean TISS-28 score was 23 (range: 14—32 points). The
lowest mean score was observed for patients from the Burn ICU and the highest mean
score was obtained for patients from the Liver Transplant ICU. A change in TISS-28
scores was observed in the same ICU over the 7-day study period. Units differed
in terms of severity of illness and nursing workload. Patients who died received
a higher TISS-28 score than patients who survived (p=0.00). As the nursing staff
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are the largest economic investment in an ICU, so measuring nursing workload in
different ICUs from different centres can contribute to the estimation of nursing staff
required according to the specific demands of the units.

© 2006 Elsevier Ltd. All rights reserved.

Introduction

The increasing costs of treatments in intensive
care units (ICU) and the need to use its resources
with efficiency are reasons to define patients who
require admission to an ICU. Severity of illness
assessment is a relevant component to the man-
agement of cost effectiveness of ICU. As important
as it is to determine illness severity the assess-
ment of nursing workload is also relevant to ICU
cost-effectiveness.

The Therapeutic Intervention Scoring System-28
(TISS-28) has been found to be a useful tool. In
addition to showing a good correlation with the
severity of illness, it is an indicator of nursing
workload in the ICU. The TISS was developed as
an instrument that classifies patients according to
severity of illness. It is based on the principle that
the number of therapeutic interventions is related
to the severity of the clinical conditions. The more
severe the state of the patient, the larger the
number of therapeutic interventions necessary
for treatment and, consequently, the higher the
TISS-28 score, the longer the nursing time spent on
such care (Miranda et al., 1996).

The TISS, originally developed in 1974 (Cullen
et al., 1974), was modified in 1983 (Keene and
Cullen, 1983) and in 1996 when it was given the
name TISS-28 (Miranda et al., 1996). The TISS-28
was developed from a large database of TISS-76 by
Miranda et al. (1996). Items from 76 to 28 were
minimized by content analysis (clinical relevance,
redundancy and frequency) and component prin-
cipal analysis. Weights were attributed to the 28
items using TISS-76 score per record as the pre-
dicted score value. The scores from the TISS 76
items were compared with those from the TISS
28 items, producing a high correlation coefficient
(r=0.96). The *‘work sampling’’ method was used
to estimate time required for each TISS-28 point
(Miranda et al., 1996). During a 1-week period,
all the nurses on duty scored their activities in
selected moments of the 24h our period. The
**work sampling’’ generated 10,079 records of nurs-
ing activities of which 5530 were matched with
TISS-28 records. The association between the TISS
score and the distribution of time among the full
range of nursing activities showed that one TISS-28
point corresponds to 10.6 min of nursing time spent

on direct patient care, thus permitting the estima-
tion of nursing workload in an ICU (Miranda et al.,
1996).

This version consists of seven large groups or
domains which together correspond to the treat-
ment of patients with severe conditions, i.e. basic
activities, ventilatory, cardiovascular, renal, neuro-
logical and metabolic support and specific interven-
tions. The TISS-28 score ranges from 1 to 78 points.

In view of the availability of a worldwide known
instrument which, by permitting the scoring of
therapeutic interventions also permits an indirect
evaluation of the severity of illness and an estimate
of nursing workload, the objective of the present
study was to characterise the profile of patients and
nursing workload in the different ICUs of a tertiary
university hospital in the city of Sao Paulo, Brazil,
using the TISS-28.

Methods

The study was conducted at the main university of
the largest health care referral center in Brazil and
Latin America. It is a governmental tertiary gen-
eral hospital. In 2000, the hospital provided 948
active beds, with 109 (11.5%) intensive care beds
distributed among 11 Medical and Surgical ICUs.
The units and respective number of beds are shown
below.

e Internal Medicine ICU 11 beds
e Surgery ICU 20 beds
e Medical Emergency ICU 11 beds
e Trauma ICU 10 beds
o Neurology ICU 11 beds
e Liver Transplantation ICU 5 beds
e Hematology ICU 2 beds
o Infectious diseases ICU 6 beds
e Nephrology ICU 6 beds
e Burn ICU 4 beds
e Surgical Support ICU 23 beds

The study sample consisted of patients consec-
utively admitted to the ICUs between December 1
and 31, 2000, regardless of age and type of treat-
ment, who remained hospitalised in the ICU for a
minimum period of 24 hours.

For data collection, a chart containing demo-
graphic and clinical data of the patient and the
daily TISS-28 score was used. A data collection
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chart was assigned to each patient and used to
record the daily therapeutic interventions received
by the patients over the last 24h of ICU hospi-
talisation. For standardisation, this period was
always started at 8 a.m. The TISS-28 was filled out
prospectively on the basis of the data present on
the charts of the patients. The TISS-28 was applied
daily for 7 days except in cases of earlier patient
ICU exit for any reason.

After approval of the study by the Research
Ethics Committee of the hospital, two courses
about the application of the TISS-28 were initially
administered, one to the intensive care nurses of
the hospital and another to undergraduate nursing
students who participated in the data collection.
The main objective of the courses was to standard-
ise concepts about the instrument and to provide
training to all participants.

The data were analysed using the SPSS 13.0 soft-
ware. Data referring to all patients from all ICUs
and from each ICU were submitted to descriptive
analysis. The parametric t-test was applied to ver-
ify the differences of mean TISS-28 scores between
patients who died and those who were discharged
from ICU. An alpha level of 0.05 was used for all
statistical tests.

Results

During the period from December 1 to 31, 2000,
a total of 286 patients were admitted to the 11
ICUs but just 271 remained there 24h or longer.
The distribution of these patients per unit is shown
in Fig. 1. During the study period, a higher per-
centage of patients were admitted to the Surgery
Support, Neurology and Surgery ICUs (21.8, 18.8
and 17.3%, respectively), corresponding to 57.9%
of the sample. These were followed by the Med-
ical Emergency and Internal Medicine ICUs which,
together, admitted 18.4% of the patients, whereas

25,00% 21.8%

20,00% 18.8% 17,3%

15,00%
10,3%
0, 8,1%
10,00% 65%

6,3%

5,00% T 4 go H 3,0% 2,6% |—| H 37%
0,00"1’n.|—|: + :rll + + :rl: + iH:
&

SO N N N N R
& & & F

)

ol

%,

& &
¥ '2\"@ <& & & & g
AT & 4
& @ o A \e'é-
& \3"6 By

Figure 1 Distribution of patients (n=271) according to
ICU. Sao Paulo, 2000.

the remaining units (Trauma, Nephrology, Infec-
tious Diseases, Liver Transplantation, Hematology
and Burn ICUs) admitted 23.7% of the patients.
Considering the Internal Medicine, Medical Emer-
gency, Hematology and Infectious Diseases ICUs as
providing predominantly medical care, the 30 beds
(27.5% of total ICU beds) of these units attended
about 25.1% of the sample. In contrast, the surgical
units, which comprise 79 beds (72.5% of total ICU
beds), provided services for 74.9% of the sample.

Characterization of the patients and nursing
workload in the ICUs

As shown in Table 1, 60.0% of the patients were
males. With respect to age, 38.1% of the patients
were 61 years or older, whereas about 30.0% of the
population ranged in age from 41 to 60 years. The
mean age of the study population was 51+20.6
years.

Regarding the type of treatment, most patients
(66.8%) were submitted to surgical treatment.
Among all patients analyzed, 45.5% were referred
from the operating room, 25.7% from the emer-

Table 1 Sample characteristics
Variable No. (%)
Gender (n=271)
Male 162 60.0
Female 109 40.0
Age (years) (n=266)2
<20 19 7.0
>21<41 68 25.6
>41<61 78 29.3
>61<81 84 31.6
>81 17 6.5
Type of treatment (n=265)2
Surgical 177 66.8
Medical 88 33.2
Origin (n=253)?
Operating room 115 45.5
Emergency room 65 25.7
Wards 38 15.0
Others 35 13.8
LOS (days) (n=271)
<5 153 56.5
>5<10 57 21.0
>10<15 29 10.7
>15 32 11.8
Exit condition (n=271)
Survival 202 75.0
Death 69 25.0

Sao Paulo, 2000.
a Missing data.
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Table 2 Mean (£S.D.) LOS, Age, mean TISS-28 and mortality rate obtained for each ICU

ICU N LOS (days) N2 Age (years) NP TISS-28 N Mortality (%)
Liver Transplantation 07 11 (+£14.8) 07 44(i20 1) 07 32(+8.5) 07 42.8
Trauma 17 1(£7.9) 17 3 (£29.1) 15 28(+6.3) 17 35.2
Hematology 08 5 (£1.9) 7 8 (£14.5) 07 26(+8.5) 08 87.5
Nephrology 17 7 (£9.6) 17 (4_—21 8) 13 25(+8.8) 17 411
Internal Medicine 22 10 (£6.6) 20 7 (+£18.1) 16 25(£5.8) 22 45.4
Medical Emergency 28 12 (£14.0) 28 8 (£22.1) 26 23(+8.9) 28 42.8
Surgery 47 6 (£7.2) 47 (4_—17.6) 45 22(+7.2) 47 19.1
Neurology 51 9 (+14.8) 49 2 (+18.7) 42 22(+4.4) 51 9.8
Surgical Support 59 4 (+1.4) 59 6 (£18.9) 59 21(+6.5) 59 11.8
Infectious Diseases 10 9 (+6.9) 10 9 (£14.8) 08 18(+4.6) 10 20.0
Burn 05 17 (£11.6) 05 44 (£7.7) 04 14(+2.5) — —
Total 271 266 242 271

Overall mean 7.7 (£10.4) 51(£20.6) 23 (+7.2) 25.0

Sao Paulo, 2000.

@ Patients included in the calculation of mean and S.D. age (missing data =5).
b patients included in the calculation of mean and S.D. TISS-28 score (missing data=31).

gency room and 15.0% from the medical—surgical
wards. In addition, 13.8% of the patients were
admitted from other ICUs of the same hospital or
from other hospitals.

With respect to length of ICU stay, 56.5% of the
patients were hospitalised for up to 4 days, whereas
22.5% stayed for a period of 10 days or longer.
Twenty-one percent of the patients stayed on the
ICUs for 5—9 days. The average overall length of
stay (LOS) was 7.7 +10.4 days. The mortality rate
of 271 patients was 25.0%.

In order to characterise each ICU separately,
the following variables were analysed: age, length
of stay (LOS), exit conditions and TISS-28 score
(Table 2). Mean age ranged from 42 to 48 years
in 54.6% of the ICUs, including the Neurology,
Nephrology, Trauma, Liver Transplantation, Burn
and Hematology units. A higher mean age in the
56—58 year range was observed for 36.4% of the
ICUs, including the Surgery Support, Surgery, Inter-
nal Medicine and Medical Emergency units. The
lowest mean age of 39 years was observed for the
Infectious Diseases ICU.

The mean LOS ranged from 5 to 9 days in
5 (45.5%) of the 11 ICUs (Hematology, Surgery,
Nephrology, Neurology and Infectious Diseases
units). A mean LOS of 10 days or longer was also
observed in five units (45.5%) (Internal Medicine,
Liver Transplantation, Trauma, Medical Emergency
and Burn units). Only the Surgical Support unit
showed a mean LOS of 4 days.

The highest mortality rate (87.5%) was observed
for the Hematology ICU. The mortality rates at the
other ICUs were: Internal Medicine (45.4%), Liver
Transplantation and Medical Emergency (42.8%
each), Nephrology (41.1%), Trauma (35.2%), Infec-

tious Diseases (20.0%), Surgery (19.1%), Surgical
Support (11.8%) and Neurology (9.8%) units. No
burn patient died in the ICU.

It was possible to monitor the daily TISS-28 score
in only 242 of the 271 patients initially comprising
the sample due to incomplete data. The highest
mean TISS-28 score was obtained for the Liver
Transplantation ICU with a score of 32 points,
followed by the Trauma ICU with 28. Except for the
Burn (14 points) and Infectious Diseases (18 points)
ICUs which scored lowest, scores ranged from 21
to 26 points.

Daily follow-up of nursing workload

Regarding the evolution of the daily TISS-28 score
(Fig. 2), the highest mean score from the first to the
seventh day was obtained for the Liver Transplanta-
tion ICU compared to the other units. The opposite
was observed for the Burn ICU which scored lowest
almost throughout the study period. A closer distri-
bution was observed for the other ICUs with mean
scores ranging from 19.1 to 28.4 on the first day and
from 17.5 to 28.8 on the seventh day. A peculiar 7
days follow-up pattern of mean scores was observed
for the Hematology ICU, with a marked difference
between the first and seventh day of hospitalization
(22.5 and 11, respectively).

An analysis of the follow-up of the daily mean
TISS-28 score and the respective number of patients
showed a similar pattern in terms of decreasing
number of patients from the first to the seventh day
for the Surgery, Surgery Support, Neurology, Burn,
Nephrology, Trauma, Internal Medicine, Infectious
Diseases and Medical Emergency units. Mean TISS-
28 scores observed during the same period tended
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Figure 2 Mean daily TISS-28 score according to ICU. Sao
Paulo, 2000.

to be stable. Differences in the performance of the
mean daily TISS-28 scores were observed for the
other units, with a marked decrease and increase
in the Hematology and Liver Transplantation units,
respectively (Figs. 3 and 4).

Fig. 5 shows the mean TISS-28 score according
to exit condition, i.e. discharge or death, obtained
for the different ICUs. The mean TISS-28 score was
higher in patients who died compared to survivors
in all ICUs studied, with scores ranging from 26
to 33 points, except for the Infectious Diseases
unit whose mean score was 23 points. Comparison
of the mean TISS-28 scores between survivors and
non-survivors by the t-test indicated a significant
difference between groups (p=0.00).

Table 3 shows the average time required per
patient according to the mean TISS-28 score. Con-
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Figure 3 Mean TISS-28 score and number of patients in
the Liver Transplantation ICU. Sao Paulo, 2000.
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Figure 5 Mean TISS-28 score and exit conditions accord-
ing to ICU. Sao Paulo, 2000.

Table 3 ICU according to mean TISS-28 scores and
nursing work time
ICU TISS-28 Time?  Time
(min)  remained®
(min)
Liver Transplantation 32 339.2 20.8
Trauma 28 296.8 63.2
Hematology 26 275.6 84.4
Nephrology 25 265.0 95
Internal Medicine 25 265.0 95
Medical Emergency 23 243.8 116.2
Surgery 22 233.2 126.8
Neurology 22 233.2 126.8
Surgical Support 21 222.6 137.4
Infectious Diseases 18 190.8 169.2
Burn 14 148.4 211.6

Sao Paulo, 2000.

@ Mean of the nursing work time regarding that each TISS-
28 point is equal to 10.6 min.

b Mean of the nursing work time remained considering a
shift of 6 h (360 min).
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sidering that one TISS-28 point corresponds to
10.6 min of nursing time spent on patient care, it
is important to point out that the times include
only TISS activities and other direct and indirect
patient care activities, but not other work activi-
ties or legitimate breaks for meals, etc. (Miranda
et al., 1996).

Discussion

The hospital studied, as a highly complex large-
size institution, has about 11.5% of its active beds
designated as intensive care. Of the 109 beds dis-
tributed among the 11 ICUs, 79 were for surgical
patients and comprised 79.0% of the sample. The
remaining 30 beds were for medical patients (Inter-
nal Medicine, Medical Emergency, Hematology and
Infectious Diseases) and included 25.1% of hospitali-
sations. In view of this distribution, the findings that
most patients had been submitted to surgical treat-
ment (66.8%) and that a higher percentage (45.5%)
originated from the operating room were expected.
In addition, most patients (57.9%) were admitted to
the Surgery, Surgery Support and Neurology ICUs, all
surgical units.

The average LOS of 7.7 (+10.4) days observed for
all patients of the various ICUs was lower than that
reported for other ICUs in Brazil (Silva and Sousa,
2002; Paiva et al., 2002; Ducci et al., 2004) and
higher than that reported in international studies
(lapichino et al., 2004; Jakob and Rothen, 1997;
Lefering et al., 2000).

The mean overall mortality of 25.0% observed
in this investigation, although in agreement with
Brazilian studies (Silva and Sousa, 2002; Queijo
and Padilha, 2004) is higher than those reported
in other studies (Miranda et al., 1996; Bastos et
al., 1996; Jakob and Rothen, 1997; Ferrero et al.,
1999; Metnitz et al., 1999). On the other hand,
individual analysis of each ICU yielded surprising
results. Although the 87.5% mortality observed for
the Hematology ICU is discrepant, markedly ele-
vated rates were also recorded for the Internal
Medicine (45.4%), Medical Emergency and Liver
Transplantation (42.8% each), Nephrology (41.1%)
and Trauma (35.2%) ICUs. In the other units, mean
mortality was less than 20.0%, with the lowest rate
being observed for the Neurology ICU (9.8%).

In view of the high mortality rates observed in
most ICUs, one should consider that the charac-
teristics themselves of the hospital directed at the
care of patients with highly complex illnesses, who
are not attended by other services and who are
often in precarious conditions that are difficult to
treat, contribute to the greater severity and, con-

sequently, to a higher mortality. Another factor that
might have influenced these results was the exclu-
sion of patients hospitalised in the ICU for less than
24 h. Nevertheless, each unit needs to be analysed
separately and in more detail in order to determine
the influence of other variables.

With respect to the mean TISS-28 score obtained
for the ICUs, only three (27.3%) units presented
scores up to 21 points (Burn, Infectious Diseases
and Surgical Support), whereas mean scores ranged
from 22 to 26 points in the following six units
(54.5%), in increasing order: Neurology, Surgery,
Medical Emergency, Internal Medicine, Nephrology
and Hematology. Two units (18.2%) (Liver Trnsplan-
tation and Trauma) had mean scores higher than
26 points (32 and 28 points, respectively). Regard-
ing the Burn ICU which scored lowest (14 points),
it should be emphasised that mean daily scores
were recorded for only four patients, although five
had been admitted during the period. It is impor-
tant to consider that the TISS-28 shows limitations
for patients seen at this specialty (Miranda et al.,
1996).

Considering that each TISS-28 point corresponds
to 10.6 min of the work time of a nursing profes-
sional, within a 6-h shift, each professional would
be able to care for a patient with a maximum of
34 points. Theoretically, according to this indicator,
the Liver Transplantation and Trauma ICUs would
require a nurse-patient ratio of 1:1, permitting the
professional to also participate in some other activ-
ities in the unit. In ICUs with a mean score of 26—22
points, this ratio would be one nurse per patient,
with excess time to participate in the complemen-
tary care of other patients until 34 points were
reached. A 1:2 ratio would be possible in ICUs that
present lower TISS-28 scores.

A multicentre study conducted at 89 ICUs in 12
European countries found a mean TISS-28 score of
26 points, with variations to higher or lower values
depending on the patients seen and the type of unit
(Miranda et al., 1998). Higher scores of about 30
points were also reported in a study carried out in
Germany on a population of 1986 patients during
a period of 40 months (Lefering et al., 2000). In
Brazil, a study conducted in the city of Sao Paulo
using a stratified sample per region found a mean
score of 20 points (Silva and Sousa, 2002). However,
mean scores of 26 points were reported in other
Brazilian studies (Nunes, 2000; Ducci et al., 2004).

Analysis of the nursing workload follow-up over
the 7 days in the Liver Transplantation ICU showed
an increase in nursing workload while the num-
ber of patients decreased. This increase seems to
indicate continuous investment in the treatment of
patients who should have received additional thera-



168

K.G. Padilha et al.

peutic interventions, possibly because of worsening
of their clinical conditions. The Hematology ICU,
on the other hand, showed a decrease in the mean
TISS-28 score after the 5th day despite a high mean
score on the first days of hospitalization, a fact that
might be explained by the high mortality (87.5%)
and average length of stay of 5 days observed for
this unit.

The mean TISS-28 score provides a valid and
reliable estimate of nursing workload and severity
of illness. In spite of that it should be used with
caution. Aggregating other data as well as other
specific severity of illness indices is needed in order
to better understand the true need for ICU staff.
Nevertheless, based on the premise that the more
severe the condition of the patient, the larger the
number of therapeutic interventions and the higher
the nursing workload, the TISS-28 score provides
important data for the study of the staff needed in
the ICU. Current Brazilian legislation (BRASIL, 1998)
recommends a nurse-patient ratio of 1:2 in critical
care. This legal requirement would not appear to be
adequate in the ICUs studied and might compromise
the quality of patient care.

A significant difference in mean TISS-28 scores
was observed between survivors and non-survivors
of the different ICUs. Patients who died had a higher
mean TISS-28 score than survivors, indicating these
patients were more severely ill, were submitted to
a larger number of therapeutic interventions and
increased nursing workload. In the present study,
except for the Burn ICU where no patient died
during the study period, the highest TISS-28 score
obtained for patients who died was observed for the
Liver Transplantation ICU (33 points) and the lowest
(23 points) for the Infection Disease ICU. Regardless
of the maximum scores of non-survivors observed
in the different ICUs, the fact that patients died
confirms the severity of their conditions and the
greater need for nursing care. Higher TISS-28 scores
among non-survivors have also been reported in
many studies (Silva and Sousa, 2002; Ducci et al.,
2004; Miranda et al., 1996; Lefering et al., 2000),
confirming the premise of the index and emphasis-
ing the importance of the application of this type
of score to determine the staffing required in view
of the nursing workload in the ICU.

The present results contribute to the assessment
of nurse staffing in ICUs, but some limitations need
to be discussed. Although the TISS-28 is an interna-
tional instrument which has been modified to better
adjust it to the measurement of nursing workload
in an ICU, some gaps still render the instrument
subject to criticism since it does not include items
that describe important nursing activities (Pirret,
2002; Kwok et al., 2005). In the ICU, activities

such as hygiene, family care, filling out protocols,
etc.) require a substantial amount of nursing time
and are fundamental when estimating nursing work-
load. Limitations are also related to the size of
study sample and period. Undertaking the study
for a longer period of time would provide more
representative results. In addition, more detailed
analyses of each ICU are recommended.

Despite the limitations, the availability of an
international instrument that contributes to ICU
staffing allocation and cost-effectiveness manage-
ment justify investment in further studies. Besides
that, it allows geographical and temporal com-
parisons between ICUs worldwide. Moreover, it is
important to point out that Miranda et al., 2003,
published the Nursing Activities Score (NAS) an
instrument that includes the items related to nurs-
ing activities not included in the TISS-28.
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