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Use of the logistic organ dysfunction system to study
mortality in an Indian intensive care unit

S. SAMPATH, M. P. FAY, P. PAIS

ABSTRACT
Bilckground. Mortality in Indian intensive care units has not

been well studied. Scoring systems are used to predict mortality
of patients admitted to such units. Some scoring systems predict
hospital mortality while others predict mortality in intensive care
units. We used the logistic organ dysfunction system to study the
hospital and intensive care unit mortalities in our intensive care
unit.

Hethods. We prospectively studied 527 consecutively ad-
mitted patients in 1997 to the medical intensive care unit in St
John's Medical College Hospital, Bangalore. The outcomes
studied were death in hospital and death in the intensive care unit.
Using standardized mortality ratios, we compared our observed
hospital and intensive care unit mortalities with the hospital
mortality predicted by the logistic organ dysfunction system.

Results. The standardized mortality ratios for hospital deaths
was 1.3 with a confidence interval of 1.17-1.49 and for inten-
sive care unit deaths it was 1.0 with a confidence interval of
0.89-1.18. The hospital mortality rates in our setting are signi-
ficantly higher (p <0.05) than the predicted hospital mortality
rates of the published western model for intensive care unit
patients. The intensive care unit mortality rates are not signifi-
cantly different from the predicted hospital mortality rates of the
published western model for intensive care unit patients.

Conclusion. Our intensive care unit mortality rate is compa-
rable to the western hospital mortality rate. However, after
transfer of patients out of the unit, the hospital mortality is higher.
Natl Med J India 1999; 12:258-61

INTRODUCTION
Outcomes of intensive care in India have not been widely re-
ported. Intensive care is an area of medicine which needs a high
level of investment in money, time, skill and manpower. There-
fore, it is desirable to monitor the quality of care provided.
Observed mortality figures are a 'hard' end-point which could be
used for this purpose, when compared with the predicted intensi ve
care unit (ICU) mortalities at corresponding levels of severity of
disease.' The severity of disease in patients is measured by using
a scoring system. The scores are generated using various scoring
systems such as APACHE 11,2 SAPS 11,3 etc. These scoring
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systems aim to objectively quantify the degree of physiological
derangement of any patient and provide an overall score which
reflects the severity of illness and prognosis.

The outcomes used in standard scoring systems are either ICU
mortality or hospital mortality (inclusive of ICU mortality).
Different hospitals have different criteria for discharge from
ICUs. In our hospital, patients are shifted out of the ICU when they
are considered stable, or at relatives' request, when treatment is
thought to be futile, or for economic reasons. Even in developed
countries, Walliset al.4 have voiced concern about the demand for
beds causing patients to be prematurely discharged from the ICU.
In a developing country with scarce resources, hospitals will tend
to shift patients whose prognosis is thought to be poor out of the
ICU. Hence, comparison of only ICU mortality rates may not
entirely reflect the quality of care. Therefore, both the hospital and
ICU mortality rates should be described and compared.

The logistic organ dysfunction" (LOD) scoring system is
simple, objective and easy to apply. It is based on dysfunction of
six organ systems. Neurological, cardiovascular and renal sys-
tems have been given additional weights in the score.

The objective of the present investigation was to study the ICU
and hospital mortalities of patients admitted to our ICU and
compare them with the figures published from the West. This was
done prospectively over 1year by using the LOD system. We have
also calculated our own regression equation for the LOD scoring
system to assess in a future study, whether the original equation
or the one derived by us would better predict mortality in Indian
conditions.

PATIENTS AND METHODS
The medical ICU in St John's Medical College Hospital is a 10-
bedded unit in a tertiary care setting which admits about 750
patients in a year. It caters mainly to medical patients, but surgical
patients, and patients needing brief periods of monitoring could
also be admitted due to lack of beds elsewhere. There are standard
facilities for cardiovascular monitoring and mechanical ventila-
tion. However, pulmonary artery catheterization and wedge pres-
sure monitoring are not routinely done.

All consecutive patients admitted to the medical ICU over
I year (l January to 31 December 1997) were included in the
study. Postoperative patients admitted for monitoring were ex-
cluded. Patients who stayed in the unit for <24 hours were
excluded. The LOD score was calculated during the first 24 hours
of admission from the worst physiological variables in the neuro-
logical, cardiovascular, renal, pulmonary, haematological and
hepatic systems as per Le Gall et al.5 The outcomes of interest
were: death in hospital and death in ICU. Moribund patients who
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were discharged from either the ICU or the ward (after being in the
ICU) were also counted as deaths in the respective groups. All
data were collected by a single investigator.

Standardized mortality ratios (SMRs) and confidence inter-
vals were calculated for the observed hospital and ICU mortality
data. These were calculated using LOD scores and the predicted
mortality from the published figures of Le Gall et al. 5 The confi-
dence intervals were calculated from the standard Chi-square tests
described by Breslow and Day."

The LOD model provides specific coefficients for predicting
the hospital mortality only. To understand more completely the
differences between our data and that ofLe Gallet al.,5 we directly
fitted the LOD model to our data on hospital and ICU mortalities.
We performed separate logistic regressions on both the ICU and
hospital mortalities. Specific coefficients for these mortalities
were generated by calculating the regression equations. Statistical
modelling was done by using the programme, MACANOVA.7

RESULTS

A total of 739 patients were admitted to the medical ICU during
the study period. Of these, 642 were eligible for study and 97 were
excluded (60 postoperative cases admitted for monitoring and 37
admitted to the ICU for <24 hours). A further 115 patients had
incomplete data. The remaining 527 patients were studied.

The patient characteristics are shown in Table I. The admission
diagnoses were sepsis (38%), poisoning (16%), lung disease
(6%), liver disease (4%), renal disease (9%) and miscellaneous,
including combinations of the above (27%).

The mortality data for the 527 patients who were studied and
the 115 patients who were eligible but had incomplete data are
shown in Table II. There is a significant difference in the distribu-
tions of the two sets of patients (Pearson's Chi-square test=14.4
with 2 degrees of freedom, p<O.OOl). The patients with missing
data had a lower mortality than the studied patients. Thus; if the
distribution of unknown LOD scores for the excluded patients is
the same as the distribution for the studied population, then the
exclusion of the missing data will not cause a favourable bias in
the mortality rate. In other words, if the missing data could be

TABLE1. Patient characteristics

Number studied
Age (in years)

527
Range 18-85
Mean 43
331 men, 196 women
4.5 days
8.4 (8.54)

Sex
Mean ICU stay
Mean (SD) LaD score
Outcomes

Survivors
Total deaths

Deaths (ICU)
Deaths (Ward)

268 (51%)
259 (49%)
202 (38%)
57 (11%)

TABLEII. Comparison of studied patients v. patients with
incomplete data

Outcome Patients with incomplete data Studied patients
n=115 n=527

Died in ward 11 (9) 57 (11)
Died in lCU 25 (22) 202 (38)
Survivors 79 (69) 268 (51)

Figures in parentheses are percentages of the number of patients in each column

included, it is unlikely that the resulting predicted mortality rates
would be higher than those that were predicted without the
missing data.

The numbers of survivors, ward deaths and ICU deaths at each
level of LOD score have been shown in Table III. The mean (SD)
LOD score for survivors was 4.06 (3.08); the mean (SD) score for
ward deaths was 5.89 (3.06) and the mean score for ICU deaths
was 9.87 (4.20). The LOD scores of these groups were tested
against each other using analysis of variance and all were signifi-
cantly different (F(2.524)=155,p<O.OOI).

The mortality rates given in Table III show that a large number
of patients die in wards after discharge from the ICU. This was
analysed further by comparing our observed hospital deaths and
ICU deaths separately against the hospital deaths predicted by the
LOD system. This was done at various levels of LOD score and
the results are shown in Tables IV and V.

The SMRs for our observed hospital mortality rates have been
calculated at five ranges of LOD score using the corresponding
hospital mortality predicted by the LOD score. An SMR of 1
means that the observed and expected deaths are similar. From the
figures in Table IV, the mortality rates observed in our study are
significantly higher at lower levels of LOD score than the pre-
dicted mortality rates. Above an LOD score of 8 they are similar,

TABLEIII. Outcome at various LOD scores

LaD score Patients Survivors Death in ward Death in lCU
range n=527 n=268 n=57 n=202

0-3 140 116 (82.8) 12 (8.6) 12 (8.6)
4-7 200 116 (57) 29 (15) 55 (28)
8-11 114 32 (28) 14 (12.4) 68 (59.6)
12-15 50 3 (6) 2 (4) 45 (90)
16-21 23 1 (4.4) 0 22 (95.6)

Figures in parentheses are percentages of the number of patients in each row
LOD logistic organ dysfunction

TABLEIV. Comparison of observed hospital mortality v. hospital
mortality predicted by Le Gall et at.5

LaD score n Deaths Standardized mortality ratio
range Predicted Observed (Confidence intervals)

0-3 140 9 24 2.8 (1.89-4.17)
4-7 200 50 84 1.7 (1.14-2.09)
8-11 114 71 82 1.1 (0.93-1.42)
12-15 50 45 47 1.0 (0.75-1.33)
16-21 23 22 22 0.9 (0.65-1.49)

Total 527 197 259 1.3 (1.17-1.49)

LOD logistic organ dysfunction Confidence intervals in parentheses are 95% level

TABLEV. Comparison of observed ICU mortality v. hospital
mortality predicted by Le Gall et al?

LaD score n Deaths Standardized mortality ratio
range Predicted Observed (Confidence intervals)

0-3 140 9 12 1.4 (0.80-2.45)
4-7 200 50 55 1.1 (0.85-1.44)
8-11 114 71 68 0.9 (0.75-1.20)
12-15 50 45 45 1.0 (0.75-1.35)
16-21 23 22 22 0.9 (0.63-1.43)

Total 527 197 202 1.0 (0.89-1.18)

LOD logistic organ dysfunction Confidence intervals in parentheses are 95% level
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TABLEVI. Mortality predicted by our regression equations v.
mortality predicted by regression equations-Le Gall et al?

LOD score Le Gall
Hospital mortality

Our study
Hospital mortality ICU mortality

o
1
2
3
4
5
6
7
8
9
10

11-12
13-15
16-21

3.2
4.8
7.1
10.4
14.9
21.1
28.8
38.1
48.3
58.6
68.3

76-83
88-94
94-99

9.3
12.9
17.5
23.2
30.2
38.3
47.0
56.0
64.5
72.2
78.8

84-88
91-95
95-99

4.1
5.9
8.6
12.2
17.1
23.4
31.2
40.2
49.9
59.6
68.6

76-82
87-93
94-99

All mortality figures are in percentages LOD logistic organ dysfunction

as the confidence intervals include a figure of 1. The SMR for the
total number of hospital deaths was 1.3 with a 95% confidence
interval of 1.17-1.49. These observed hospital mortality rates are
significantly higher (p<0.05) than the predicted western hospital
mortality rates.

From the results in Table V, it can be seen that the observed
ICU mortality rates are similar to the predicted hospital mortality
rates at all ranges of the LOD score. The SMR for ICU deaths was
1.0 with a 95% confidence interval of 0.89-1.18. The observed
ICU mortality rates are not significantly different from the pre-
dicted western hospital mortality rates.

From our data, we have also calculated regression equations to
predict mortality, both in the ICU and the hospital. The probabil-
ity of death is given by the formula: probability of death=
exp(a+b*(LOD score»/I+exp(a+b*(LOD score», where a and b
are estimated coefficients. From the equations we have calcu-
lated, for hospital mortality a=2.2667 and b=0.35829, while for
ICU mortality a=3.162 and b=0.39286. This is in comparison to
the equations developed by Le Gall et al.5 for hospital mortality
in the western setting in which a=3.4043 and b=0.4173. The
predicted mortalities at various levels of LOD scores using these
equations have been tabulated in Table VI.

DISCUSSION
The LOD system was easy to use. The mortality could be pre-
dicted from the first 24 hours' LOD score by looking up a table.
As the LOD score increased, so did the mortality rate. Between
LOD scores of 5 and 11, each point increase in LOD score was
associated with an increase in mortality of 10%. Above a score of
15, the system was not clinically useful as the mortality was
already 95%.

When we compared our ICU and hospital mortality rates with
the predicted hospital mortality rates published by Le Gall et al., 5

we found that our ICU mortality rates are similar to the western
predicted hospital mortality rates, whereas our hospital mortality
rates are higher. The differences between the observed and
predicted hospital mortalities are maximal at lower LOD scores.
The probable reason for this could be that patients with lower
LOD scores are quickly shifted out to areas of intermediate care.
In such areas, care is probably sub-optimal due to various reasons.
These could include lack of technical expertise, heavy workload
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and financial constraints. In our setting, patients who worsen in
wards may not be shifted back to the ICU even when needed due
to economic reasons, lack of beds or a perceived poor prognosis
by decision-makers, who could be physicians or relatives. Pa-
tients with higher LOD scores would spend a longer time in the
ICU, and were then sent to areas of intermediate care after a
prolonged period of stabilization.

We have compared our observed and hospital mortalities with
a system in which only hospital mortalities can be predicted. We
have described both mortalities to aid future comparisons.

Goldhill and Sumner in their study of ICU patients have
shown that 27% of all deaths occur after discharge from the ICU,
and have suggested minimizing inappropriate early discharge
from the ICU. Marshallet al:? have shown (using the MOD score)
that at the same severity of illness, hospital mortality was more
than ICU mortality. Eapen et al." have compared two scoring
systems (OSF and APACHE II) in an Indian setting, but the
observed and predicted mortalities have not been compared.

In our study, only medical patients were included, while the
model we used for comparison was developed from a mixed
medical-surgical database. However, Hadorn et al." have sug-
gested that most models for mortality prediction are accurate
enough to adjust for a variation in the case mix, provided an
adequate number of cases are studied. The number in our study
(527) is enough, as a few hundred cases were suggested as
appropriate. II

Our study uses the LOD system developed for western popu-
lations. Such systems may not be directly applicable in other
settings as pointed out by Apolone et al:'? In their study, SAPS II
had to be modified, since its direct use in Italian ICUs was asso-
ciated with an under-prediction ofmortality. Moreno and Morais, 13

in a multicentric trial of ICUs in Portugal, found a significant
difference between their observed mortalities and those predicted
by a scoring system. In a monograph on assessing mortality
performance models, Hadorn et al," have pointed out that such
models should be disease-specific, and should be validated on a
data set separate from the one in which they have been developed.
The system we have used has not been validated in an Indian
setting. The LOD model had good correlation, but was not cali-
brated to our data. There is a need for an Indian model to predict
mortality. In this study, we have developed regression equations
to predict ICU and hospital mortality in our setting. The specific
coefficients generated by us will allow comparisons between
cohorts of other medical ICUs in India. We propose to validate
these coefficients in the next phase of our study, with a larger data
set of patients.

In our setting, the excess mortality at lower LOD scores has
taught us to be more conservative in shifting patients out of the
ICU and try to upgrade the quality of care in intermediate care
areas. In conclusion, the LOD system is easy to use in our setting,
mortality can be predicted and the ICU mortality is comparable to
that of western hospitals. However, after transfer out of the unit,
hospital mortality is higher. We have provided our predicted ICU
and hospital mortality rates for future comparison.
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Screening for chronic impairments using medical interns in
rural Haryana, India

K ANAND, S. KANT, G. KUMAR, K GOSWAMI, D. PATTANAIK, P. V. KAUSHIK,
C. S. PANDAV, S_K KAPOOR

ABSTRACT
Bdckground. With the increase in life expectancy, prevalence

of impainnents and disabilities are expected to increase in India.
However, there have been very few studies to estimate the magni-
tude of the problem in rural India. This is essential, if appropriate
rehabilitaion services are to be planned in the country.

Methods. The study was done in the rural field practice area
of the All India Institute of Medical Sciences at Ballabgarh, Har-
yana. The survey was conducted by successive batches of interns
posted at Ballabgarh as a part of their compulsory rotating intern-
ship programme. The diagnostic criteria were based on history
and simple clinical examination done at the domiciliary level.

Results. A total population of 25 509 in twelve villages were
screened. The total impainnent rate was 5.4% with no significant
men/women difference. The prevalence of physical impainnent
was 4.7 per 1000 population. The prevalence of corneal opacity
in children below 15 years of age was 4.7 per 1000. Prevalence
of cataract was almost 35% in the population over 60 years of
age and 15% in the population between 45 to 60 years. Audi-
tory impainnent was 19.6 per 1000 as ascertained by history.
Three-fourths of this was conductive deafness and was found
mainly in people above 60 years of age.

Conclusion. Utilizing the rural field practice areas of medical
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colleges for collection of data on issues of national health
importance would not only strengthen the health system in the
country but also improve medical education. There is a need for
a comprehensive preventive, promotive, curative and rehabilita-
tive approach to disabilities in India.
Natl Med J India 1999; 12:261-5

INTRODUCTION
India is in the midst of an epidemiological and demographic
transition. Life expectancy is increasing and disease patterns are
changing from a communicable disease-dominated to a non-
communicable disease-dominated pattern. Non-communicable
diseases result in proportionately more disabilities. The United
Nations estimates that 10% of people in most countries have some
physical, intellectual, emotional or learning disability.' In India,
not more than 2% of the people with disability receive some
educational or economic assistance.'

Information on types of impairments and disabilities and their
prevalence from rural areas of India is limited. However, such
information is vital in formulating a comprehensive action plan to
tackle the problem. Often, due to constraints in resources in
developing countries, data on morbidity and mortality due to
various diseases are not available. If the importance of this
information is fully understood, ways can be devised for collec-
tion of data at the national level. One of these could be through the
existing medical colleges in the country. Under the Reorientation
of Medical Education (ROME) Scheme started in 1977, each
medical college is expected to have a rural field practice area for
the training of undergraduates and interns. With this in mind, we
conducted the study with three objectives. These were to (i) test
the feasibility of using interns to carry out a survey of chronic


