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SUMMARY 

Life table method was presented as a method of choice to analyse data arising out of longitudinal studies. The 
method was employed to study length of stay (LOS) of psychiatric in-patients. The result obtained was compared with 
LOS calculated by traditional methods. The LOS was 58-60 days computed by traditional methods for the year 1985 
for our centre. This was shown by the life table method as the expected LOS at the time of admission. The life table 
method demonstrated that the rate of discharge increased as the length of stay increased upto 30 days and decreased 
afterwards. On the other hand, the expected further LOS increased as the length of stay increased upto 3 years. The 
implications of the findings were discussed. 

The present communication was writ
ten with two major aims in mind. Firstly, life 
table method (LTM) was illustrated as a 
biometric method of choice to analyse lon
gitudinal data. Secondly, LTM was 
employed to analyse hospital data to study 
the pattern of length of stay (LOS) of 
psychiatric patients. 

Materia] and Methods 

Length of Stay 

The term "length of stay" (LOS) is con
ventionally used to mean the average 
number of days spent in hospital by a group 
of discharged (including those who died) pa
tients. The primary function of the hospital 
is to restore the patients back to the com
munity as rapidly as possible, and it is re
flected by the duration for which the pa
tients stay in the hospital (Sharma et al. 
1977). Hence, the study of length of stay has 
a bearing on the policy of the hospital ad

ministration. The uniformity and difference 
in LOS within a given hospital reveal the dis
tribution of other related factors, viz: type of 
illness, chronicity, family involvement, etc. 
The pattern of illness is a valuable indicator 
of both the effect of treatment programme 
of the hospital and the level of health in the 
community. Estimation of LOS is an useful 
factor to predict future census of the hospi
tal. 

Traditionally, length of stay is com
puted for the psychiatric patients by two 
methods. In method 1, the number of pa
tients staying in the hospital (census) on 
each day in a given year is summed over and 
the resultant sum is divided by the number 
of patients discharged in that year. In 
method 2, the lengths of stay of each of the 
discharged patients are summed and the 
sum is divided by the number of discharges. 

The first method is considered to be 
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more simple to compute since hospital cen
sus have to be summed for 365 (or 366) 
days and the census is generally main
tained in hospitals. However, if more 
number of long stay patients remain in the 
hospital, they tend to boost LOS. On the 
other hand, method 2 tends to boost LOS 
if more number of long stay patients are 
discharged during the current year. For a 
given bed strength, there may be a ten
dency for clinicians to keep more or less a 
fixed number of patients under their cus
tody. In such a situation, if admissions 
are restricted, LOS increases and de
creases if admissions are restricted. LOS 
may also be affected by the number and 
distribution of patients who were admit
ted during the previous years but remain 
in hospital during the current year and 
who were admitted during current year, 
but carried over to the next year. 

Life Table Method 

Life table method has been widely 
employed in the study of mortality since it 
has distinct advantages over other mea
surements of mortality. Its conventional 
terms are generally recognized and are an 
efficient medium of communication. The 
measurements are also clear and unam
biguous and do not have conflicting mean
ings (Barclay 1958). 

Since life table method is a standard 
means of measuring short-term and long-
term risks associated with chronic illness, 
Berkson and Gage (1950) employed it in 
cancer research. While Lew and Seltzer 
(1970) used it in public health, Richard 
(1969) employed it in family planning. 
Kramer (1969), Klerman et al. (1974), 
Balakrishnan and Wolf (1976) and Fleiss, 
et al. (1976) used life table method in 
psychiatry. 

A life table is the life history of a 
hypothetical cohort of people, born in the 

same period and subject to gradual losses 
by mortality at each age (Barclay 1958). In 
the study of length of stay, birth is replaced 
by admission in life table and mortality by 
discharge (including death in hospital). 

Life table enables to estimate the rate 
of discharge or further stay for different 
hospital age. In other words, it is possible 
by life table method, to estimate the prob
ability that a patient would be discharged 
within a specified period of time after hav
ing stayed in the hospital for a given 
number of days. Similarly, the further stay 
in the hospital after staying for a specified 
period may be predicted. These estimates 
are not possible by the traditional methods 
of computing length of stay. 

Life table method is a method of 
choice to compare the pattern of LOS in 
two different hospitals. The chance of dis
charge is closely associated with the dis
tribution of hospital age of patients in a 
hospital. Further, hospital age structure is 
changeable even within a hospital. There
fore, length of stay in different hospital is 
not comparable without taking hospital 
age into account. Life table method is well 
suited under such conditions. 

In "generation method" of life table, 
a cohort of psychiatric patients admitted 
during a given period are followed untill 
the last one is discharged. Some members 
of the group may remain in the hospital 
even for forty years, which is too long a 
period to wait for the information. The use 
of life table is more immediate and it de
mands a summary of the discharge pattern 
of a short period. Hence, an hospital stay 
history is synthesized from dishcarge rates 
by hospital age during some year or short 
based period, and thus represents short 
segments of the experience of many 
cohorts. Hospital age specific discharge 
rates are first prepared by a method known 
as "census method" and employed in the 
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usual life table method, known as "cohort 
method". Robins and Sachs (1953) have 
introduced a method to obtain stay (hospi
tal age) specific discharge rate, following 
the traditional procedure used in the study 
of mortality trends. 

Census Method: Stay Specific Discharge 
Rate 

The data required for the census 
method to compute stay specific discharge 
rate are (1) the number of patients admit
ted during the year under study, (2) the 
distribution of hospital stay of patients dis
charged during the year, (3) the patients 
census at the beginning of the year and (4) 
the patient census at the end of the year. 
With these data, the hospital age specific 
discharge rate could be estimated by the 
life table method (Robins and Sachs 1953). 

Fig. 1 shows schematically the manner 
in which stay specific discharge rates are 
computed. Each entry in the life table re
fers to some particular hospital age in days. 
For each patient, hospital age is the 
number of completed days in the hospital 
after admission. Different intervals (x to 
x+n) of hospital stay are represented by 
col. 1 (Fig. 1). Col. 3 represents the patient 
census (Cx)at the beginning of the year and 
col. 5 shows the patient census at the end of 
the year (Wx) for each hospital age interval 
(x to x+n). The number of patients dis
charged („DX) during the year is shown in 
col. 7 for each interval. Wx is the number of 
patients withdrawn from the current year 
either by discharge („DX) or by carrying 
over to the next year (Wx = Wx+nDx). Col. 
2 represents the number of patients (lx) ob
served at the beginning of the each interval 
(patients observed in the previous interval 
plus the patients stay in the beginning of 
the year in the previous interval, minus the 
patients withdrawn in the previous inter
val). The number of patients exposed in 
the interval (x to x+n) is denoted by and is 

presented in col. 6(LX = lx+V2Cx-V2 Wx). 
In the last but one column, nqx, the stay 
specific discharge rate is given for each in
terval. In the last column, qx, the chance 
that a patient would be discharged within 
the next day is given. 

Cohort Method: expected further LOS. 

Once the hospital stay specific rates 
are available by the method described 
above, the cohort method of life table 
could be computed for the hospital stay 
data. The steps involved in this method are 
shown in Fig. 2. 

Similar to the census method, the first 
column in Fig. 2 is the hospital age interval 
(x to x+n) in days. The hospital age 
specific discharge rate, nqx is entered in 
col.3 („qx is obtained from census 
method). The number of patients who stay 
in the hospital (lx) at the beginning of the 
hospital age interval (x to x+n) is entered 
in col.2. The total cohort (10) is entered in 
the first line of col.2. 

The number of patients who were dis
charged or otherwise withdrawn during 
successive period of observation (nd„) is 
entered in col.4, which is obtained by 
lixnQx (multiplying col.2 and col.3). The 
average number of patients hospitalized 
(Lx) in each interval is entered in col.5, 
which is obtained by Lx = lx - V2ndx (col.2 
- V2col.4). Person-units of hospital stay in 
the interval x to x+n (tx) is entered in col.6, 
which is obtained by tx = Lxxn (number of 
stay units in the column multiplied by 
col.5). The total units of hospital stay in 
the interval x to x+n and succeeding inter
vals (Tx) is entered in col.7, which is ob
tained by backward cummulative sum of 
col.6. The hospital age specific average 
units of hospital stay remaining to each pa
tient in the interval x to x+f (ex) is given in 
col.8, which is obtained by ex = tx/lx (col. 7 
divided by col.2). After entering the total 
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cohort on the first line of col. 2, the succes
sive entries of lx are made by substracting 
sum of discharges and withdrawals from lx 

in the previous line (e.g. 14 = b-d3) . 

Thus, ex is the expected length of stay 
for those patients who have stayed in the 
hospital for x days. The readers could un
derstand that e„ is the expected length of 
stay at admission, which equals to length of 
stay computed by traditional methods. 

Sample Studied 

The data for the period 1980-85 per
taining to inpatients in the department of 
psychiatry of our centre was used to com
pute length of stay by traditional methods 
and life table methods. The results ob
tained by these methods are compared. 

Results 

Length of Stay 
The number of admissions and dis

charges during the period 1980-85 in the 
department of psychiatry of our centre are 
presented in table 1 together with the 
length of stay computed by the traditional 
methods. The average length of stay de
creased during 1981, but increased from 
1982 onward. 

Table 1 
Admissions and discharges with average length of 

stay for the period 1980 - 85. 

Length of stay No. of patients 
Year Admi- Disch- Staying at the 

ssions arges Method Method end of the year 
1 2 

1980 
1981 
1982 
1983 
1984 
1985 

3886 
3590 
3522 
3140 
2670 
2806 

3929 
3694 
3485 
3132 
2714 
2782 

55 
52 
52 
57 
60 
60 

45 
37 
40 
51 
60 
58 

523 
419 
456 
464 
420 
444 

For the same period (1980-85), the 
distribution of discharged patients by their 
length of stay its presented in table 2. The 

proportion of patients whose length of stay 
was less than one month increased during 
1980-82, but decreased from 1983 onward. 
On the other hand, proportion of patients 
who stayed five years and more increased 
during the study period, 1980-85. Thus, 
since more of long stay patients were dis
charged, method 2 boosted the average 
length of stay. For the same reason, the 
strength of chronic patients has been re
duced in the hospital. But, the strength of 
in-patients was almost same during 1981-
85, and more for the year 1980. On the 
other hand, number of admissions de
creased. Thus, during the period 1980-
85, method 1 also boosted the average 
length of stay. 

Table 2 
Distribution of length of stay for the discharged 

patients for the period 1980-1985 

Length of Stay 1980 1981 1982 1983 1984 1985 

Less than a Month 56.8* 64.4 67.8 65.1 62.3 60.2 

1 Month < 2 Months 28.1 24.5 21.9 22.6 24.9 27.0 

2 Months < 3 Months 8.6 6.3 5.6 7.2 6.1 5.9 

3Months<lYear 5.5 4.5 3.9 4.0 5.0 5.1 

lYear<5Years 0.96 0.33 0.52 0.96 1.32 1.29 

Syears&More 0.05 0.03 0.23 0.26 0.30 1.43 

Hospital Stay Specific Discharge Rate 
Following the life table method (census 

method) described by Robins and Sachs 
(1953), the hospital stay specific discharge 
rate is presented in table 3 for various hospi
tal ages for the year 1985. The chance of a 
patient getting discharged was low at the 
time of admission and increased steadily as. 
the hospital age increased (col. 8). After the 
hospital age of 31-60 days, the chance of get
ting discharged was decreasing and low for 
the hospital age of two years or more (721-
1080 days). Col. 9, in table 3, gives the rate 
of discharge per 1000 patients per day for 
each hospital age interval. The pattern is il
lustrated in Fig. 3 The highest rate of 
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Table 3 
Computation of stay-specific discharge rates, 1985 

Stay 
interval 
(days) 

xtox+n 

(1) 

1-5 
6-10 

11-20 
21-30 
31-60 
61.90 
91.120 

121-150 
151-180 
181-270 
271-360 
361-720 
721-1080 

1081-1440 
>1440 

Patients 
observed at 
the beginning 
of stay 
interval 
1, 

(2) 

2806 
2654 
2371 
1641 
1109 
358 
191 
133 
106 
99 
77 
66 
47 
48 
43 

census at 
beginning of 

; observation 
period 

Q, 
(3) 

31 
19 
59 
36 
47 
22 
21 
9 

22 
24 
24 
49 
25 
11 
55 

Total with
drawals and 
discharges 
during the 
period 

w. 
(4) 

183 
302 
789 
568 
798 
189 
79 
36 
29 
46 
35 
68 
24 
16 
64 

Total with
drawals 
during the 
period 

wx 
(5) 

33 
29 
58 
46 
46 
24 
19 
11 
20 
19 
16 
42 
19 
11 
51 

Person 
periods 
ofexposure 
in this 
interval 

u 
(6) 

2805.0 
2649.0 
2371.5 
1636.0 
1109.5 
357.0 
192.0 
132.0 
107.0 
101.5 
81.0 
69.5 
50.0 
48.0 
45.0 

Patients 
discharged 
in this 
interval 

A 
(7) 

150 
273 
731 
522 
752 
165 
60 
25 
9 

27 
19 
26 

5 
5 

13 

Stay 
specific 

Rate of dis-
discharge 

discharge rate per 1000 

„q. 
(8) 

0.05347 
0.10306 
0.30824 
0.31907 
0.67778 
0.46218 
0.31250 
0.18939 
0.08411 
0.26601 
0.23457 
0.37410 
0.10000 
0.10417 
0.28889 

per day 

imQx 

(9) 

10.694 
20.612 
30.824 
31.907 
22.593 
15.406 
10.417 
6.313 
2.804 
2.956 
2.606 
1.039 
0.2778 
0.2894 

— 

" estimated 

Table 4 
Computation of expectation of further length of stay, 1985 

Stay 

interval 

(in days) 

xtox+n 

(1) 

1-5 
6-10 

11-20 

21-30 

31-60 

61-90 

91-120 

121-150 

151-180 

181-270 

271-360 

361-720 

721-1080 

1081-1440 

>1440 

No. remaining 

at beginning 

of interval out 

of 100,000 

admissions 

1, 

(2) 

100,000 

94,653 

84-898 

58,729 

39,990 

12,886 

6,930 

4,764 

3,862 

3,537 

2,596 

1,987 

1,244 

1,120 

1,003 

Stay specific 

discharge rate 

per 1000 

„q« 

(3) 

53.47 

103.06 

308.24 

319.07 

677.78 

462.18 

312.50 

189.39 

84.11 

266.01 

234.57 

374.10 

100.00 

104.17 

288.89 

No. dischar

ged in 

specified 

intervals 

A 
(4) 

5,347 

9,755 

29,169 

18,739 

27,104 

5,956 

2,166 

902 

325 

941 

609 

743 

124 

117 

290 

average No. 

of patients 

hospitalized 

in this interval 

u 
(5) 

97,326 

89,775 

71,813 

49,359 

26,438 

9,908 

5,847 

4,313 

3,699 

3,067 

2,292 

1,616 

1,182 

1,062 

858 

Total hospital 

stay in this 

interval 

(days) 

t, 

(6) 

486,630 

448,875 

718,130 

493,590 
793,140 

297.240 

175,410 

129,390 

110,970 

276,030 

206,280 
581,760 

425,520 

382,320 

366,095 

Total hospital 

stay in this 

& succeeding 

intervals 

(days) 

T, 

(7) 

5,891,380 

5,404.750 

4,955,875 

4,237,745 

3,744,155 

2,951,015 

2.653,775 

2,478,365 

2,348.975 

2,238,005 

1,961,975 

1,755,695 

1,173,935 

748,415 

366.095' 

Expectation 

of further 

length of stay 

(days) 

E» 

(8) 

58.9 

57.1 

58.4 

72.2 

93.6 

229.0 

382.9 

520.2 

208.2 

232.7 

755.8 

883.6 

943.7 

668.2 
365.0 

discharge was for the hospital age 21-30 days 
and lowest at the time of admission and after 
hospital age of two years or more. 

Expected Further Stay 
The life table expressing the expecta

tion of further length of stay for patients who 
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stayed already in the hospital for periods 
ranging from one to 1440 days is presented 
in table 4. 

At admission, the expected length of 
stay was 60 days. This was nothing but the 
average length of stay computed by the 
traditional methods. The expected further 
stay increased steadily for the increase in 
the hospital age upto 2-3 years and de
creased afterwards. Thus, the scope of 
continuing in the hospital has increased as 
the hospital age of a patient has increased 
in general. The pattern of hospital age 
specific further stay is shown in Fig. 4. 

In Fig. 3 and Fig. 4, the pattern of hos
pital age specific discharge rate and the 
hospital age specific further stay are shown 
respectively for the readmissions also. 
While the rate of discharge was less, the 
length of further stay was more for every 
hospital age. 

Discussion 
The topic of length of stay for the 

psychiatric inpatients has become increas

ingly relevant from the cost-effective view 
point. As noted earlier, the primary func
tion of a hospital is to restore the patients 
back to the community as rapidly as possi
ble. Available research evidence offers lit
tle evidence for recommending long-term 
hospitalization for psychiatric patients 
(Mattes 1982). A number of studies indi
cated that a shorter feasible inpatient stay 
is the best for the patient and the most cost 
effective (Herz et al. 1971; Caffey et al. 
1976; Glick et al. 1976; Hargreaves et 
al. 1977; Herz et al. 1979; Stein and 
Test 1980). On the other hand, the brief 
hospitalization was suspected to lead to 
frequent readmission (Caton, 1982). For 
readmission, the chance of discharge was 
less and expected further stay was more. 
Thus, information on length of stay of 
psychiatric patients is greatly useful for the 
hospital administration, especially since 
the long-stay patients occupy more than 
half of the beds in Indian mental hospitals 
(Somasundaram et al. 1982; Reddy et al. 
1987). 

The traditionally employed methods 
to obtain LOS have their limitations as 
they are affected by long-stay patients as 
well by admission policy. Specifically, they 
could not answer what proportion of ad
mitted patients may stay in hospital after a 
specified period or how much more period 
a given patient may stay in the hospital 
having stayed already a specified period. 
In the present study the application of life 
table method demonstrated answers to 
such questions. 

For the year 1985, the LOS was 60 
days for our centre as determined by the 
traditional methods which are either based 
on census or on discharged patients. The 
life table method demonstrated that the 
expected LOS was 60 days at the time of 
admission and increased over a period of 
stay at hospital (table 4). 



V. G. KALIAPERUMAL ET AL. 331 

Life table method could be employed 
for each diagnosis so that the natural 
course of the illness could be studied for 
the period of hospital stay. The method 
can play a role in studying hospital care. 
Even complex problems like the relation 
between certain clinical and social factors 
with the outcome may be studied by LTM. 
In conclusion, it may be stated that there 
will undoubtedly be further applications of 
significance as the properties of the life 
table become more widely known 
(Spiegelman 1957). 

Further multiple decrement stay ta
bles are suggested to study the prob
abilities of patients dying in the hospital or 
leaving against medical advice. The mod
ern computer facilities must be best used in 
large to obtain accurate data collection and 
computation in such studies. 

References 
BALAKRISHNAN, T.R. & WOLF, L.C. (1976) 

Life expectancy of mentally retarded persons in 
Canadian institutions. American Journal of Men
tal Deficiency, 80: 650-662, 1976. 

BARCLAY, G.W. (1956) Techniques of population 
analysis. New York, John Wiley & Sons. 

BERKSON, J. GAGE, R.P. (1950) Calculation of 
survival rates for cancer. Proc. staff meetings of 
Mayo Clinic, 25: 270-286. 

CAFFEY, E M . , GALBRECHT, C.R. & KLETT. 
(1976) Brief hospitalization and after care in the 
treatment of schizophrenics. Archives of General 
Psychiatry, 24: 81-86. 

CATON, C. L. M. (1982) Effect of length of inpatient 
treatment for chronic schizophrenia. American 
Journal of Psychiatry, 139:856-86. 

FLEISS, J.L., DUNNER, D.L., STALLONE, F. & 
FIEVE, R.R. (1976) The life table. Amethodfor 
analysing longitudinal studies. Archives of Gen
eral Psychiatry, 33: 107-112. 

GLICK,I .D. ,HARGREAVES,W.A. ,DRUES,J . 
& SHOWSTACK, J. A. (1976) Short versus long 
hospitalization: A controlled study: III. Inpatient 
results for nonschizophrenics. Archives of Gen
era! Psychiatry, 33: 78-83. 

HARGREAVES, W.A., CLICK. I D . . DRUES, 
J., SHOWSTACK, J.A. & FE1GLNBA.UM, 6 . 
(1977) Short versus long hospitalization: A pros
pective controlled study, VI. Two-year follow-up 
results for schizophrenics. Archives of General 
Psychiatry, 34: 305-311. 

HERZ, M L , ENDICOTT, J.. SPITZER. R.L., & 
MENSIKOFF, A. (1971) Day versus inpatient 
hospitalization: a controlled study. American 
Journal of Psychiatry, 127: 1371-1382. 

HERZ, M . I , ENDICOTT, J & GIBBON, M. 
(1979) Brief hospitalization: Two-year follow-
up. Archives of General Psychiatry, 36:701-705. 

KLERMAN, G.L., DIMASCIO, A , WEISSMAN, 
M., PRUSOFF, B & PAYKEL, E.S. (1974) 
Treatment of depression of drugs and 
psychotherapy. American Journal of 
Psychiatry, 131: 186-191, 1974. 

KRAMER, M. (1969) Application of mental health 
statistics. Geneva, World Health Organization. 

LEN, E.A. & SELIZER, F. (1970) Uses of the life 
table in public health. Milbank Mem. Fund. Q., 
48: 15-37. 

MATTES, J.A. (1982) The optimal length of hos
pitalization for psychiatric patients. Hospital and 
community psychiatry, 33: 824-828. 

REDDY,M.V. ,CHANNABASAVANNA,S.M.& 
KALIAPERUMAL, V.G. (1987) Mental 
Health delivery sys.tem by psychiatric centres in 
India, (in press) 

RICHARD, J. (1969) Determining the efficacy rate 
of contraceptives, using life table techniques. The 
Journal of Family Welfare, 15: 3-8. 

ROBINS, M. & SACHS, R. (1953) An application of 
biometry to hospital statistics: Hospital Stay ta
bles. American Journal of Public Health, 43: 175-
184. 

SHARMA, S.D. & HUSSAIN, S.E. (1977) Dura
tion of stay of psychiatric inpatients in general 
and mental hospital settings. Indian Journal of 
Psychiatry, 19:25-31. 

SOMASUNDARAM, O., JAYACHANDRAN, P. 
& KUMAR, R. (1982) Long stay patients in a 
state mental hospital. Indian Journal of 
Psychiatry, 24: 346-351. 

SPIEGELMAN, M. (1957) The versatility of the life 
table. American Journal of Public Health, 47: 
297-304. 

STEIN, L.I. & TEST, M.A. (1980) Alternative to 
mental hospital treatment I. Conceptual model, 
treatment program, and clinical evaluation. Arc
hives of General Psychiatry, 37: 392-397. 




