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INTRODUCTION

Increased life expectancy due to improved health 
services has led to increased aging population. This 
along with increase incidence of  non communicable 
diseases has led to increase burden on diagnostic and 
treatment services.1 Government run hospitals/public 
hospitals, an essential component of  health care system 
accounts for 50% spending on health services2,3 and 
constitute backbone of  health system of  developing 
countries. However, this increased pressure of  health 
needs of  general population leading to increased cost on 
diagnostic & treatment facilities of  health care system is 

putting immense pressure on overall quality of  health 
care.4 To meet the increased demand for health services 
of  high quality at cost effective level, health care providers 
have focussed not only on developing health facilities but 
also expansion of  infrastructure i.e hospitals, laboratories 
etc.5 However, regular evaluation of  performance of  
these hospitals/expanded health facilities is required to 
ensure the efficient use of  these inputs not only in terms 
of  utilisation of  beds (inpatient days) and discharges but 
efficiency of  economic measures such as average cost per 
inpatient day or per discharge.6 Such performance can 
prove to be an effective method for hospital management 
to use if  evaluation is based on predetermined quality 
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patient care plan on which hospital may be assessed to 
specify their effectiveness and efficiency7 rather than using 
traditional methods of  trouble shooting/problem solving 
as and when they arise pertaining to personnel or system. 
Also, major challenges for policy makers of  developing 
countries are technical and professional inefficiencies, 
failure to meet consumer/patient demands and lack of  
access for poorer sections of  population.

Presently focus is largely on developing different models 
for evaluating the performance of  health facilities/services 
for assessing efficiency of  predetermined plans. One of  
the models that have been proved to be one of  the most 
useful models for comparing the performance of  different 
hospitals or different wards within same hospital is Pabon 
Lasso model.5,8

PABON LASSO MODEL

Pabon Lasso model evaluates the performance using 
efficiency indicators namely bed turnover (BTO), bed 
occupancy rate (BOR) and average length of  stay (ALS)5 
(Figure 1) which we can use for achieving important goals 
of  policy making, planning and resource management.5 
Pabon Lasso graph divide hospitals into 4 categories based 
on these indicators (Figure 2):
Zone 1:  Hospitals with low BTO and low BOR indicating 

a surplus of  hospital beds relative to the existing 
demand.

Zone 2:  Hospitals with high BTO and low BOR are 
characterised by unnecessary hospitalisation, an 
oversupply of  beds or the use of  beds for simply 
observing patients.

Zone 3:  Hospitals with high BTO and high BOR have 
reached an appropriate level of  efficiency with 
relatively few vacant beds at any time.

Zone 4:  Hospitals with low BTO and high BOR are either 
serving patients with serious illnesses or have an 
unnecessary long ALS.

At present, development of  health care services in India 
has been of  predominantly quantitative in nature i.e 
expanding the health delivery system, without any serious 
assessment for it’s efficiency. Pabon Lasso model can be 
applied for identification of  poorly performing hospitals/
wards and in developing appropriate strategies to correct 
the inefficiencies.9-11 Such measures may also assist in 
transferring scarce resources to more cost effective 
interventions in the ambulatory care or primary care settings.

Figure 2: Pabon Lasso graph showing the performance status of psychiatry facility IHBAS

Figure 1: Performance indicators commonly used by the hospitals
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Rational for the current study
Since its inception in April 1993, IHBAS has undergone major 
changes in terms infrastructure, quality of  clinical services, 
patient care policies and related issues like investigations and 
treatment methods. IHBAS, being NABH accredited it is 
considered necessary and relevant to study the effect of  all 
these changes on hospital performance and its efficiency. As 
we know, there is minimal budget allocation for health care 
in India more so for neuro-psychiatric disorder, hospitals 
have to be cost efficient and perform adequately even in 
the face of  scarce resources. With this background, this 
study was planned and initiated to assess optimal utilisation 
of  hospital wards catering to psychiatric, neurological and 
neurosurgery services in a tertiary care hospital using Pabon 
Lasso model and to identify strategies for more efficient use 
of  the existing health service resources.

MATERIAL AND METHODS

This cross-sectional descriptive study was carried out 
in 2015 (data taken from 2007-2014) at the Institute of  
Human Behaviour and Allied Sciences (IHBAS), Dilshad 
Garden, Delhi, India. IHBAS, 346 bedded Neuropsychiatric 
tertiary care academic medical institution, located in north-
eastern part of  Delhi, India.

Data Collection
Data was collected in two stages. In first stage questionnaire 
prepared in house was used to extract general data such as 
total number of  beds in three disciplines, active bed-days, 
occupied bed-days, vacant bed-days, number of  admissions, 
total number beds, number of  discharges, number of  
deaths, number of  transfer out, number of  new admissions 
and leave against medical advice (LAMA cases). Data for 
this study was taken from computerized data bases (Source: 
data generated from the information obtained from filled 
questionnaires) in Medical Record Department (MRD) for 
it’s three specialties- Psychiatry, Neurology, and Neuro-
surgery for 2007, 2010 & 2014. In second stage, this data 

was stored in SPSS-18 and statistical analysis was performed 
to derive/calculate three performance indicators- BOR, 
BTO and ALS. These three indicators were the focus of  
present which were used to assess the performance of  three 
specialities over the period of  8 years (from 2007- 2014).

Data analysis
The data was analyzed using PASW@ Statistics -18 (SPSS-
18) software and Pabon Lasso graph.

RESULTS

The performance of  various clinical departments 
(Psychiatry, Neurology & Neurosurgery) of  IHBAS over 
the period of  8 years (assessed in 2007, 2010 & 2014) has 
been summarized in Table 1. There were a total of  235 
active hospital beds in 2007 which increased to 346 in 2013. 
Maximum active beds were in Psychiatry (195 in 2007 which 
increased to 270 in 2013), followed by Neurology (40 in 
2007 to 54 in 2013) whereas Neurosurgery department 
became functional from 2010 with bed strength of  22). 
Total active bed days in IHBAS were highest in 2013 and 
2014 (126290), out of  which highest occupied bed days 
and vacant bed days were 126290 (in 2013 & 2014) and 
17809 (2013) respectively.

ALS of  patients at IHBAS was 23 days in 2007, which 
decreased to 20 days in 2014. On an average, ALS of  
patients was highest in Psychiatry (25- 28 days) as compared 
to Neurology (7- 13 days) and Neurosurgery (11- 12 days). 
Similarly Bed Occupancy Rate (BOR) was highest in 
2007 (92%), which decreased to 87% in 2014. Interestingly, 
in Neurology BOR was high in 2007 (88%), which gradually 
declined over the period of  8 years and was lowest in 
2014 (74%). However, BOR in Neurosurgery showed 
increase from 38% to 48% over the period of  4 years. 
According to obtained data, maximum Bed Turnover Rate 
(BTO) was 16.85 in 2014, as compared to BTO of  14.60 
in 2010. Facility wise, maximum BTO was in Neurology 
(61.1 in 2007) and minimum BTO was in Psychiatry (6.59 

Table 1: Performance of inpatient wards in psychiatry, neurology & neurosurgery facilities of the hospital
Indicator 2007 2010 2014

Psy Neuro Neusurg Total Psy Neuro Neusurg Total Psy Neuro Neusurg Total
ALS 28 days 7 days ‑‑ 23 days 25 days 13 days 11 days 20 days 26 days 12 days 12 days 20 days
BOR 93% 88% ‑‑ 92% 91% 84% 38% 86% 93% 74% 48% 87%
Turnover 6.59 61.10 ‑‑ 15.87 10.55 31.35 18.23 14.60 12.36 38.31 19.23 16.85
Discharges 1089 1911 ‑‑ 3000 1933 1219 310 3462 2287 1313 313 3913
Deaths 14 56 ‑‑ 70 00 69 03 72 02 75 04 81
Transfer out 182 477 ‑‑ 659 811 474 88 1373 1048 681 106 1835
New admission 1082 1963 ‑‑ 3045 2009 1193 310 3512 2286 1300 306 3892
Total no. of beds 195 40 ‑‑ 235 260 54 22 336 270 54 22 346
Active Bed‑days 71175 14600 ‑‑ 85775 94900 19710 8030 122640 98550 19710 8030 126290
Occupied 
Bed‑days

66384 12834 ‑‑ 79218 85983 16562 3078 105623 91708 14653 3858 110219

Vacant Bed‑days 4791 1766 ‑‑ 6557 8917 3148 4952 17017 6842 5057 4172 16071
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in 2007). However, in Psychiatry BTO improved in 2014 
with 12.36, whereas it decreased in Neurology (38.3).

As one of  these three indicators (ALS, BTO & BOR) 
individuals may not give a comprehensive picture of  
department’s performance, all these three indicators were 
used simultaneously in Pabon Lasso graph (Figures 2-4). 
Vertical and horizontal lines were set at the mean values 
of  BOR & BTO thereby forming four zones in Pabon 
Lasso graph. All three facilities i.e Psychiatry, Neurology 
and Neurosurgery were plotted in these four zones based 
on their performance indicators in 2007, 2010 and 2014. 
As shown in Figure 2, Psychiatric facilities were initially 
located in zone 4 in 2007 i.e they had high BOR with 
low BTO indicating either high proportion of  long term 
cases or unnecessary long stay of  patients. However, in 

2014, Psychiatry facilities shifted in zone 3 having high 
BOR with high BTO. This observation suggests its good 
quantitative performance with small proportion of  unused 
beds. Neurology facilities (Figure 3), initially (2007), was 
located in zone 3. Later with increase in bed strength, it 
shifted to zone 1 i.e low BOR and BTO. Performance 
of  Neurosurgery facilities is shown in Figure 4. At it’s 
inception (2010) it was located in zone 1 and shifted to zone 
3 in 2014. This signifies improved quantitative performance 
with period of  time.

DISCUSSION

This study was conducted using data from three clinical 
departments of  IHBAS. As per our existing knowledge 
there has not been any such study reported in India till date. 

Figure 3: Pabon Lasso graph showing the performance status of neurological facility in IHBAS

Figure 3: Pabon Lasso graph showing the performance status of neurosurgical facility in IHBAS
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Some studies performed previously examined one or two 
performance indicators in piecemeal such as bed utilisation 
indices,12 BOR and ALS.13 Although single indicator is easy 
to use but may lead to misleading results.14 For example, high 
BOR may not necessarily indicate optimal utilisation of  beds 
which signifies good performance, rather may indicate long 
term unnecessary hospitalisation of  patient or poor nursing 
care, delayed diagnostic and therapeutic interventions or 
development of  hospital acquired infections.14 Therefore 
to avoid such erroneous conclusions arising from use of  
single performance indicators, Pabon Lasso model has been 
applied using three main performance indicators (ALS, 
BOR & BTO) in this study to assess optimal utilisation of  
hospital facilities in various wards catering to psychiatric, 
neurological and neurosurgery health facilities at IHBAS 
over the period of  8 years (2007-2014).

In the present study, ALS declined from 23 days to 20 days 
over the period of  8 years. In 2007, the longest length of  
stay was recorded for Psychiatry with an average of  28 days, 
while the lowest was for the Neurology with an average of  
7 days. In India, Reddy et al15 reported ALS of  20.9 days 
for psychiatric patients in teaching hospitals, whereas Ravi 
Kiran E et al16 found an ALS of  9 days in a tertiary care 
teaching hospital. The length of  stay of  patients was highest 
in psychiatry department as most of  the mental illnesses 
are recurrent and chronic in nature. IHBAS being tertiary 
care neuro-psychiatric institute usually receives treatment 
refractory cases that require long term hospitalization. 
IHBAS also receives most of  the court referred cases where 
patients are homeless mentally ill without family and these 
cases usually stay in the ward for longer period in view 
of  the problems in assessment, management and social 
rehabilitation. These factors usually make the ALS longer. 
After lots of  collective efforts from the various professionals, 
we have been able to reduce the ALS in psychiatry. Mostly 
efforts had been made to increase BTO by upgrading the 
diagnostic facilities viz a viz imaging and laboratory facilities, 
in addition to improved resources in terms of  staff  both 
nursing and medical doctors, increased strength of  beds.

The BOR for any hospital indicates utilisation of  available 
bed strength and hospital’s operating efficiency. In present 
study the bed occupancy for the hospital was near optimal 
throughout the study period (87-92%). However, there 
was a fall in BOR in Neurology in 2014 (80%). Also, 
Neurosurgery had lowest BOR, though there was a 
marginal increase in BOR from 38% in 2010 to 48% in 
2014 indicating under utilisation of  beds. It may be a strong 
case for decreasing the bed strength which could increase 
its operational efficiency. Barnum et al17 suggested in their 
study that the hospitals would be operating maximally at an 
occupancy rate of  85-90%. In an Indian study Anand TR18 
has also reported an occupancy rate of  80-90% as optimal.

The BTO of  a hospital is an important hospital utilisation 
and is inversely related to ALS. It indicates that hospital 
is operating at a high level of  efficiency vis a vis bed 
utilisation.12 Too large a turnover rate indicates that only 
simple first aid types of  treatments are being provided 
by the hospital. Too small a turnover rate would indicate 
fewer people utilizing the hospital and patients being 
retained unnecessarily. However it is expected to be higher 
in acute care hospitals than chronic care hospitals.19 In 
our study, BTO was 14.60 days in 2010 which increased 
to 16.85 days in 2014. Department wise minimal BTO 
was lowest in Psychiatry (6.59 in 2007) which increased 
in 2014 to 12.36. This overall increase in BTO was due 
to improved neuropsychiatric investigation facilities like 
neurophysiological lab, imaging facilities- MRI, CT Scan & 
Laboratory diagnostic facilities. This led to early diagnosis 
followed by appropriate intervention in the patient. Hence, 
it prevented unnecessary and undue stay of  patient in 
the hospital. However, BTO in Neurology (61.1 in 2007) 
decreased to 38.31 in 2014. It is difficult to conclude 
that there are excess beds in Neurology along with low 
demand/utilisation, but in last few years there has been 
drastic decrease in number of  consultants. Indian literature 
available on BTO studied in tertiary care hospitals shows 
mixed results. Vaz et al12 has reported bed turnover rate 
of  55 in 2006 in Goa Medical College Hospital in India 
which is a tertiary care hospital,12 whereas Ravi Kiran et al16 
reported a turnover rate of  7.1 days in a tertiary hospital. 
We could not find any such study done in Psychiatry set up.

When all three clinical facilities (Psychiatry, Neurology 
& Neurosurgery) were compared on the basis of  their 
position in the four zones of  Pabon Lasso graph, plotted 
using three hospital performance indicators (BTO, BOR 
and ALS) Psychiatric services were initially located in zone 
4 in 2007 (High BTO and BOR, characteristic of  long term 
inpatient facilities such as psychiatric and geriatric medicine) 
and shifted to zone 3 in 2014. This suggests that wards 
catering to psychiatry & neurosurgery services have good 
quantitative performance with small proportion of  unused 
beds. Also, such shift to zone 3 indicates not only good 
efficiency of  these services, but also having experienced 
medical, paramedical and administrative staff, availability 
of  advanced medical facilities including equipments and 
technology.4 However, Neurology services were located in 
zone 3 initially (2007), but shifted to zone 1 in 2014. Though 
it can be argued that low BOR indicates that patients are 
being admitted unnecessarily or lots of  beds are lying vacant 
for long periods of  time, but with low BTO, characteristic of  
low demand/utilisation, it can be converted to an efficient 
facility by avoiding unnecessary or prolonged admission.4 
However, study need to be conducted to identify the factors 
contributing to underutilisation of  beds, as vacant beds don’t 
necessarily imply that presence of  excess capacity relative to 
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need. This may help in instituting appropriate measures that 
will enhance optimal use of  existing hospital bed capacity.14

Pabon Lasso model can be used for identification of  the 
hospitals with poor performances and highlight areas to 
direct rectification of  their inefficiencies, but a number of  
other factors such as access to communication facilities, 
lack of  availability of  home or community care, teaching 
hospital status, the number of  employees and hospital 
facilities cannot be measured by it.4 However, visual position 
of  various hospitals or different wards in same hospital on 
the Pabon Lasso graph facilitates the understanding of  the 
relationship between various performance indicators and the 
efficient use of  resources and can enable the planners to make 
appropriate and scientific decisions about hospitals.5 As the 
Pabon Lasso model is a valuable tool that is easy to use, it is 
recommended that hospital management must conduct this 
kind of  analysis to check effectiveness of  various changes in 
hospital policy and thereby provide evidence to health care 
planners and policy makers for facilitating the management 
decision making processes improvement plans and provide 
evidence for management decision-making purposes.
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