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Abstract
Background: Performance evaluation is a process, which deals with the evaluation, measurement and judgment of performances
over a certain period of time.
Objectives: The aim of this study was to evaluate the performance of Mashhad University of Medical Sciences’ hospitals using the
Pabon Lasso model.
Methods: In this descriptive cross-sectional study, ten educational hospitals of Mashhad University of Medical Sciences (MUMS)
were investigated. Data included the following indicators: bed turnover rate (BTR), bed occupancy rate (BOR) and average length of
stay (ALS). The data-gathering tool was standardized by the deputy of curative services of the ministry of health and medical education (MOHME). Data was collected from the information technology and statistics management department of MUMS databank,
entered into the Excel software, validated, and implemented to depict the Pabon Lasso graphic chart. The position of the hospitals
was recognized and analyzed in terms of the above indexes.
Results: Doctor Sheikh hospital has been shifting variably between the second and third quadrants; Hashemi Nejad hospital was
moved to the third quadrant in 2006 to 2011 and finally to the first quadrant in 2011. The status of Shariati hospital and Omolbanin hospital remained constant in the first and second quadrants during these six years. Finally, the KhatamolAnbiya hospital
was moved from the second quadrant to the third quadrant during these six years
Conclusions: According to the results, only 30% of Mashhad’s medical centers (Hashemi-Nejad, Anbiya and doctor Sheikh hospitals)
were in the third quadrant. In addition, the study findings showed the performance of each hospital according to the Pabon Lasso
model. This information can be used to gain the awareness of hospital administrators about their hospital’s situation and position
compared to other hospitals, to maintain and upgrade their performance.
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1. Background

mance of health care organizations have been introduced;
each with their own special features (8).

Performance measurement is essential to manage
health care organizations, for which efficiency is per se a vital indicator (1). Measuring and evaluating performance is
one of the most important concerns of the health system in
any country, especially in developing countries (2, 3). Measuring performance is important to assess the effects of
continuous efforts to improve quality of care and ensuring
the pursuit of excellence in hospitals (4) and is crucial for
both professionals and clients (5). Hospitals provide similar services with different quality (6). It is well-known that
hospital quality is highly variable, yet remains difficult to
measure (7). Various models for evaluation of the perfor-

Studies have pointed different indexes for evaluating
the performance of the hospitals. The most important
and practical indexes are bed occupancy rate (BOR), bed
turnover rate (BTR) and average length of stay (ALOS) (8).
The management of hospital beds is an important subtask
(9). Beds are also one of the most important resources in
the hospitals and managing beds efficiently is considered
as a remarkable indicator of the overall efficiency (10).
National statistics show that about 40% of governmental health expenses are related to hospital care in Iran (11).
Due to the fact that these beds have allocated huge capitals,
from the limited resources of the hospitals, to themselves,
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it would is vital to take into the account their suitable utilization and effectiveness (12).
1.1. Pabon Lasso Model
Pabon Lasso graph compares indexes and evaluates
hospitals with regards to their performance and efficiency
in managing affairs (8). It is a common tool, which was proposed in 1986 by Pabon Lasso, who drew hospitals in four
quadrants based on BOR, BTR and ALS (13). Bed Occupancy
Rate and BTR are used to assign hospitals to each quadrant. Each quadrant has special characteristics and features based on which, practical analysis is available about
the hospital located in that quadrant, using ALS, BOR and
BTR. According to Figure 1, four quadrants of this model are
as follows:
Quadrant 1: hospitals with low BOR and BTR, which
have excessive number of beds according to the existing
demands. These hospitals don’t possess the required efficiency.
Quadrant 2: hospitals with low BOR but high BTR. Patients who are admitted to these hospitals are of two kinds:
patients who need short-term hospitalization like patients
in gynecological hospitals and those who are hospitalized
for no reason while they could have been treated as outpatients.
Quadrant 3: these hospitals have high BOR and BTR and
are also of good efficiency.
Quadrant 4: hospitals of this type have low BTR but
high BOR. These hospitals serve patients with serious
chronic diseases or those whose average length of stay is
high with no reason. Psychiatric and geriatric centers usually fall in this group (14) (Figure 1).

Quadrant 3

Quadrant 2

Efficient Because Of:

TURNOVER

Low Occupancy
High Turnover
Short Stay

High Occupancy
High Turnover
Short Stay
AVERAGE

Quadrant 1
Not Efficient Because Of:

Quadrant 4

Low Occupancy
Low Turnover
Long Stay

High Occupancy
Long Turnover
Long Stay

BED OCCUPANCY
Figure 1. Pabon Lasso Model
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According to the available data, the most suitable BOR
was 85 to 90% in most hospitals, while the remaining 1015% included beds, which are being repaired, changed or
being prepared for new patients (15).
Hospitals and health systems provide services that vary
in quality (16). The largest single source of health care costs
relates to hospitals, which account for almost 40% of all
health care expenditures (17). The provision of hospital resources, such as beds, operating sections and nurses, is a
matter of considerable public and political concern and
has been the subject of widespread debate (18).
2. Objectives
Due to the necessity of continuous and updated evaluations in the health care system, especially in centers
providing treatment services (hospitals) (17), we used the
Pabon Lasso model to determine the position of hospitals
of Mashhad University of Medical Sciences (MUMS) during
years 2006 to 2011.
3. Methods
In this descriptive, cross-sectional study, all of the
MUMS educational hospitals (ten hospitals including: four
public, five specialty and subspecialty and one psychiatric
hospital) were evaluated during years 2006 to 2011 (Table
1). Three hospitals, a psychiatric hospital and two others,
were excluded from the study due to incomplete data during the study period. Data included BTR (number of times
patients use a bed and number of discharges (including
death) in a certain period of time divided by the number
of average active beds at that period of time) (19), turnover
rate indicating bed efficiency (20), BOR (number of occupied beds, which is represented as a ratio of day bed to active day bed in a certain period of time) and ALOS (average
hospitalization length of patients discharged in a certain
period of time) (19). Data were extracted from the information technology and statistics management department of
MUMS. Collected data were inspected by two authors for
their completeness and reasonableness, and for the elimination of erroneous values, followed by validation. The
data were then exported to the Excel software. Depicting
the Pabon Lasso graphic chart, position of hospitals was determined and analyzed regarding the above indicators.
Researchers declared that in the preparation and presentation of the results of the study, the intellectual property rights of the Mashhad University of Medical Sciences,
and the confidentiality of the gathered data were completely observed and the results were presented without
any data manipulation.
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Table 1. Specifications of the Studied Hospitals
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Figure 2. Location of the Studied Hospital in the Pabon Lasso Model (2011)

4. Results
During 2006-2011, the highest BOR rate belonged to
Khatam-al-Anbia Hospital (87.35%) in 2011 and the lowest
rate belonged to Shariati Hospital (33.67%) in 2009. The
highest and the lowest BTRs belonged to Khatam-al-Anbia
Hospital (280.19) in 2009 and Ebn-E-Sina Hospital (5.93) in
2006. The highest and the lowest ALOSs were calculated
for Ebn-E-Sina Hospital (51.16) in 2006 and Khatamol Anbiya Hospital (0.89) in 2007. Doctor Sheikh Hospital had
moved variably between quadrants two and three; during
2006 to 2009, Hashemi Nejad Hospital had a good performance and had been in quadrant three, while it was moved
to quadrant one in 2011, which reflects its reduced BOR and
BTR. Status of Shariati Hospital and Omolbanin Hospital
remained constant in these six years and they were positioned in quadrants one and two. Finally, Khatam-al-Anbia
Hospital was moved from quadrant two to three during
these six years, which shows it’s increased BOR (Table 2 and
Figure 2).

5. Discussion
The present study aimed to evaluate the performance
of MUMS’ hospitals using the Pabon Lasso Model.
Generally, about 20% of hospitals (Imam Reza and
Shariati Hospitals) were in quadrant 1, which shows that
these hospitals had weak performance. The results of other
studies performed in Isfahan (8), Ahvaz (17), Lorestan (21)
and Yasouj (14) cities of Iran, showed that 10, 7.6, 28.57
and 50% of hospitals were located in this quadrant, respectively. The results of a study in Malawi, 2012, (22) which evaluated 40 hospitals in 2005 and 2006, indicated that 19% of
the hospitals were located in the first quadrant. However,
Jentashapir J Health Res. 2016; 7(4):e33517.

in a study carried out by Nekoei-Moghadam et al. on Kerman and Shiraz hospitals (23), none of the hospitals were
placed in quadrant one. Hospitals are located in this quadrant due to lack of efficiency, lack of induced enthusiasm in
staff, and lack of optimized use of hospital beds based on
the type of referred patients and quality of services. These
hospitals can improve their performance by improving the
admission of the patients, and boosting their staff enthusiasm, especially the physicians. Furthermore these hospitals have excessive beds compared to their demands; therefore by increasing the quality of their services, they will be
able to increase the number of patients.
Quadrant 2 is for hospitals that have high BTR due to
their special services (short-time hospitalization centers
like gynecological hospitals). Therefore, if a center with
the mentioned conditions is located in this quadrant, it
shows effective performance; otherwise, it has unnecessary hospitalized cases or excessive beds. Thus, these hospitals have relative efficiency, and managers need to pursue efficiency improvement measures (23). In this study,
Omolbanin Hospital had always been positioned in quadrant 2; considering its specialty (gynecological hospital
with short-term hospitalization), it can be concluded that
it had acceptable performance. Similarly, Doctor Sheikh
Hospital in 2006 and 2008 and Khatam-al-Anbia Hospital
in 2006 and 2007 were in this quadrant, and considering
their specialties (pediatric and ophthalmology), their high
turnover is justified. The results of other studies carried
out in Isfahan (8), Ahvaz (17), Lorestan (21), Shiraz and Kerman (23) showed that 39, 27, 21.42, 25% of hospitals are located in this quadrant, respectively. On the contrary none
of the Yasouj (14) hospitals were located in this zone. In
2005 and 2006, 5% of Malawi hospitals (22) were also lo3
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Table 2. Status of Performance Indicators for the Studied Hospitals
Imam Reza

Ghaem

Omid

Ebn-E-Sina

Doctor Sheikh

Hashemi Nejad

Kamyab

Shariati

Omol Banin

Khatamol Anbiya

2006
BOR

79.13

78.36

64.25

83.10

68.25

84.07

85.60

39.94

66.40

44.93

BTR

67.69

78.84

48.03

5.93

139.71

142.94

56.12

65.08

200.89

180.05

ALOS

4.27

3.59

4.70

51.16

1.67

2.12

5.55

2.17

1.20

0.91

4

4

1

4

2

3

4

1

2

2

Location in graph
2007
BOR

65.96

78.29

67.82

79.14

70.26

82.64

86.31

37.55

66.54

52.45

BTR

58.17

82.03

49.69

9.24

115.43

124.89

59.05

69.55

165.24

214.97

ALOS

4.24

3.45

4.79

31.25

2.08

2.45

5.34

1.88

1.47

0.89

1

4

1

4

3

3

4

1

2

2

Location in graph
2008
BOR

64.03

78.60

77.77

78.39

69.11

83.75

83.70

47.34

63.06

71.87

BTR

53.98

87.42

52.21

10.31

110.43

125.17

58.56

85.38

160.21

243.99

ALOS

4.34

3.25

5.25

27.82

2.16

2.43

5.22

1.94

1.44

1.08

4

4

4

4

2

3

4

1

2

3

BOR

6061

75.66

75.08

74.33

66.68

81.35

83.91

33.67

50.46

79.18

BTR

52.24

78.84

63.08

10.38

92.77

99.92

56.02

45.73

156.96

280.19

ALOS

4.21

3.45

4.39

26.13

2.55

2.96

5.47

2.56

1.17

1.03

1

4

4

4

1

3

4

1

2

3

Location in graph
2009

Location in graph
2010
BOR

69.07

78.04

71.44

74.81

76.52

75.36

85.55

42.35

56.23

78.66

BTR

60.24

76.55

73.88

11.88

114.60

95.97

52.93

44.40

152.44

251.01

ALOS

4.16

3.67

3.41

22.91

2.44

2.86

5.90

3.36

1.34

1.14

1

4

4

4

3

3

4

1

2

3

Location in graph
2011
BOR

73.14

81.23

76.62

80.38

80.02

72.62

80.69

56.81

73.54

87.35

BTR

62.01

79.77

82.95

7.46

108.95

89.33

50.44

55.8

160.03

273.88

ALOS

4.28

3.68

3.3

39.08

2.68

2.98

5.78

3.7

1.68

1.96

1

4

4

4

3

1

4

1

2

3

Location in graph

cated in this quadrant. Hospitals in zone 2 can improve
their performance through using their active beds repeatedly, and using subspecialty equipment and staff.
This study showed that only 30% of MUMS hospitals
(Hashemi Nejad, Khatamol Anbiya and Doctor Sheikh)
were in quadrant 3. Hospitals in this quadrant had good
performance, achieved suitable efficiency with minimum
usable beds and had desirable efficiency in managing their
affairs. However, being in this quadrant isn’t sufficient
to gain higher efficiency because improving efficiency in
managing affairs is a trend for which no ultimate limit
can be imagined. Therefore, improving the performance,
maintaining the status of the centers in the third quadrant and moving the position of hospitals to the northeast point of the graph, must be considered by hospitals’/health care centers’ managers. Since only a few hospitals from those studied in this research were in quadrant
three, most hospitals did not have efficient and reasonable
performance. The results of other studies carried out in Is4

fahan (8), Ahvaz (17), Lorestan (21), Shiraz and Kerman (23),
and Yasouj (14) showed that 45, 38, 35.71, 50, 33.3% of hospitals were positioned in this quadrant, respectively. Eleven
percent of Malawi hospitals (22), specialty and grade three
hospitals, were located in this quadrant.
In this research, 40% of centers (Ghaem, Omid, Ebn-ESina and Kamyab) were in quadrant four; other study results carried out in Isfahan (8), Ahvaz (17), Lorestan (21),
Shiraz and Kerman (23), and Yasouj (14) showed that 6, 27,
14.28, 25, 16% of hospitals were located in this quadrant,
respectively. Centers in quadrant four have high BTR, low
BOR, low utilization of facilities and high expenses (common in psychological and geriatric medicine). Although
these hospitals work relatively well, they have low proportion of usable beds and long hospitalization period, which
can be only found in psychological hospitals. However, improving performance in these hospitals and thus changing
their position (moving towards northeast) is very possible
and must be taken into account by managers and authoriJentashapir J Health Res. 2016; 7(4):e33517.
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ties (23), for example the number of unnecessary and long
term hospitalizations can be reduced.
Unfortunately, our results revealed that only one out of
four hospitals located in this quadrant during the period
of the study was a psychiatric hospital, which reflects the
low performance of other hospitals located in this quadrant.
Hospitals of the first quadrant (Imam Reza, Hasheminezhad and Shariati) and those in the second quadrant of
the graph (Ghaem & Kamyab), can increase the turnover
of their beds by faster response to the patients, decreasing the waiting time for their release from the hospital, optimum utilization of the operation rooms and improving
the connection of the hospital’s sectors with the diagnostic
sectors. Furthermore, decreasing the ALS, especially for patients of the public sector, which have long queues, assists
the increase in the rate of bed occupancy, while moving the
beds from sectors with less occupancy to more crowded
sectors can be regarded as an effective measurement.
5.1. Conclusions
Using the three indicators of Pabon lasso including
bed occupancy rate, bed turnover rate and average length
of stay, can prevent the formation of confusion in evaluation, and allows rapid assessment of the overall performance of hospitals. Considering the three criteria of the
Pabon lasso graph, simultaneously, the current status of
hospitals in terms of efficiency and performance can be determined.
The studied hospitals can employ the following strategies for improving their performance: improving the
performance indicators and attempting to extend their
services like providing obstetric, pediatric and internal
medicine care. Furthermore, hospitals have to absorb
more patients so that their empty beds become occupied
immediately. To increase patients, hospitals have to improve the quality of their services. Unnecessary and longterm hospitalization must be reduced. Active beds must be
implemented in hospital’s wards and be used frequently.
Recovery, emergency, and healthy newborns beds must
be calculated possibly in the census of the hospital beds.
Hospitals have to provide subspecialty equipment and experts. The admission and administration system of hospitals must be regular and active for the easy access of the
patients.
The main technical limitations of the studies carried
out using Pabon Lasso model is that the effect of some factors (access to communication facilities, lack of access to
home or community care, geographical position, status of
educational hospitals, number of hospital’ staff and hospital policies) on indexes of hospital performance cannot be
measured by this simple tool.
Jentashapir J Health Res. 2016; 7(4):e33517.
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