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Background and Objectives
Hospitals are responsible for direct delivery of health­
care services to community. In some countries, these 
organizations consume more than 50% of total health 
expenditure. Therefore, hospital performance and pro­
ductivity will have significant effect on the performance 
of the health system [1-3]. 

Optimization of hospital performance requires con­
stant monitoring of the way hospital resources are uti­
lized [4, 5, 6]. Several methods have been developed 
to evaluate hospital performance, including data en­
velopment analysis (DEA), stochastic frontier analysis 
(SFA), and Pabon Lasso Model (PLM) [7-11]. The first 
two methods use sophisticated mathematical formula­
tions, which make their use difficult for many hospital 
managers. Alternatively, PLM offers a simple graphi­

cal tool for rapid analysis of hospital performance 
that makes it easy to use for most hospital adminis­
trators. Introduced in 1984, PLM enables identifying 
both current status of the hospital in terms of utilizing 
its resources and the trend of hospital performance 
during time. According to PLM, the plane of the rela­
tive strength of BOR and BTR can be divided into four 
zones; Low-Low (Zone 1); High-Low (Zone 2); High-
High (Zone 3), and Low-High (Zone 4) (Figure 1). By 
mapping the measured key hospital performance indi­
cators, including bed occupancy rate (BOR), bed turn­
over rate (BTR), and average length of stay (ALS) onto 
the chart, the PLM enables qualitative evaluation of 
current performance of hospital [9-12], and identifica­
tion of future strategies to improve it.

Given the growing trend of PLM use in monitoring hos­
pital performance, the present work aimed to explore gen­
eral features, quality, and findings of these studies.  

Methods
This review study was conducted according to PRISMA 
guidelines [13]. Literature resources including Google 
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Scholar, Pubmed, Scopus, Magiran, and SID were ex­
plored. The obtained documents and the cited referenc­
es were examined to identify further relevant references. 
Inclusion criteria were:  1) the unit of analysis being the 
hospital; 2) hospital performance being evaluated by 
PLM. Search terms that were used, singly and in combi­
nation, included “hospital performance”, “bed utilization”, 
“Pabon Lasso model”, “bed turnover”, “length of stay” 
and “bed occupancy”. 

The initial search yielded 120 documents. Titles and 
abstract of the documents were reviewed separately. 
By excluding duplicates and non-relevant studies 26 
documents were left for full text analysis. Supple­
mentary search conducted based on initial literature 
references, found three additional articles. In sum 29 
references were reviewed.

Review
Table 2 summarizes the details of the documents re­
viewed in the present study. As seen, the total number 
of hospitals surveyed in each study ranges from one to 
751 hospitals. 

Table 3 present the results of content analysis of the 
reviewed documents. In 62.5 % (n = 20) of the studies 
the hospital type in terms of being teaching or non-
teaching has been distinguished. In addition, 56.3 % 
(n=18) of documents had distinguished general and 
specialized hospitals. Only 38.7% of the documents 
have provided information on the size of hospital(s) 
they have investigated.

While in 81.3% (n=26) of the documents Pabon Lasso 
diagram has been represented complete and correctly, in 
9.4% (n=3), problems were identified in the charting.

The results of a large fraction of the reviewed stud­
ies (59.6%) was limited to identifying the status of the 
hospitals in question the Pabon Lasso chart, without 
further analysis of the chart in the context of hospital 
resources (Table 3).

Each performance evaluation method has its own 
advantages and limitations. Pabon Lasso model 
provides simplicity to evaluation of hospital perfor­
mance, which helps hospital managers to quickly 
grasp the status of their healthcare centers in com­
parison with other hospitals. This renders use of 
the PLM in hospital performance analysis more 
practical compared with several other sophisticated 
tools [4, 10]. Nevertheless, some restrictions of this 
model, including limited number of indicators, have 
been highlighted in the literature [25]. The model 
has also been considered to be limited in scope 
due to taking into account only inpatient bed per­
formance [13, 23, 25].

Conclusions
The aim of the present study was to evaluate the 
quality of the studies that have investigated the per­
formance of healthcare settings using PLM. While the 
majority of the studies have correctly set up the chart, 
less than half of them have drawn specific recommen­
dations for hospital performance improvement to be 
applied in the hospitals in question. Although being 
simple, the PLM allows in-depth analysis of the hospi­
tal performance and can guide strategies to improve it 
[11]. Our study therefore recommends future studies 
to focus more on the interpretation of PLM results in 
terms of various aspects of hospital management and 
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Zone II (high BTR, low BOR) 
 

• Excess bed capacity 
• Unnecessary hospitalization 
• Many patients admitted for observation 
• Predominance of normal deliveries 

 

 
Zone  III (high BTR, high BOR) 
 

• Good quantitative performance 
• Small proportion of unused beds 

 
 

 
Zone I (low BTR, low BOR) 
 

• Excess bed supply 
• Less need for hospitalization 
• Low demand/ utilization 

 
Zone IV (low BTR, high BOR) 
 

• Large proportion of severe vases 
• Predominance of chronic cases 
• Unnecessarily long stays 
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to use the advantages of the model to draw practical 
implications for hospital performance optimization. 
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