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Introduction

s one of the largest economic sectors, the

health system is deemed one of the most
important pillars of sustainable development and
social welfare (1). Despite scientific progress and
new technologies, management of the health
system encounters many challenges such as
increasing population, expectations of the growing
community, and aging (2). These challenges have
led to increased demand and expenditures for
health services, which have impacted the quality
and quantity of the provided healthcare (3). To
address such challenges, health systems mainly
have to focus on health facilities and strengthening
the infrastructure of healthcare organizations such
as hospitals (4).

Hospitals are among the most complex and
costly components of the health system.
Consequently, the way they operate has a major
effect on health system resources and outcomes (5-
7). The World Health Organization has identified
hospitals as the predominant provider of health
care and one of the predetermining factors for
equitable distribution of health care and promoting
fairness indicators in the health system (8). A large
portion of the health budget is allocated for
hospitals, 80 % and 40 % in developing and
developed countries, respectively (9). These
budgets could be accounted for the number of
specialized professionals, sophisticated equipment,
and the variety of used pharmaceuticals. Although
the demand for hospital services is growing,
the estimated efficiency of hospitals doesn't exceed
50 %, which sheds light on poor managerial
practices (10).

Given the vulnerable structures in developing
countries, the importance of this inefficiency
becomes greater (11, 12); therefore, special
attention should be paid by managers and
policymakers to the performance of hospitals,
especially in economic and social constraints (13).

Evaluating the hospitals' performance seems
necessary in light of their complexity, high costs,
specialized services, and the importance of
productivity and effectiveness of services. The
hospitals consist of various wards, and the surgical

ward is one of the most important wards of
hospitals. Patients in need of surgery are operated
on in this ward. The surgical department is very
expensive in terms of construction, equipment,
workforce, and management. Surgery accounts for
a significant portion of hospital costs, followed by
patient costs. Improving work processes can
improve the quality of surgical services and patient
satisfaction, reduce unnecessary costs, improve
performance, and increase operating income (14).
Evaluation can be defined as a method of
analyzing the current situation and accurately
measuring the system's performance based on the
organizational goals and allocated resources (15).
The evaluation system should be able to measure
the organization's performance and compare it with
similar organizations (16). In addition, applying an
appropriate  model for hospital performance
evaluation can lead to increasing accountability,
satisfaction, and improving service quality (17).

Different models and methods can be used to
evaluate hospitals' performance. The most common
way to evaluate hospitals' performance is to
measure their efficiency (18). Based on its
definition of maximizing the use of resources, the
level of efficiency should be determined by a set of
indicators appropriate for benchmarking (19).
Continuous monitoring of each hospital's
performance and comparing them with other
hospitals is a useful tool for rationalizing resource
allocation, organizing input resources, and
improving health outcomes (20). In 1986, Pabon
Lasso presented a model in Colombia for
determining the relative hospitals' performance
using three indicators; Bed Occupancy Rate
(BOR), Bed Turnover Rate (BTR), and the
Average Length Of Stay (ALOS) (21).

So far, several studies have been carried out in
Iran to evaluate hospitals' performance using the
Pabon Lasso model (3, 5, 22-25). In a study
conducted in Ardabil, the results have shown that
42/01 % of the hospitals were in quadrant one,
35.72 % in quadrant 3, and 21.41 % in quadrant
four. The ALOS, BOR, and BTR were 2.44 days,
55.40 %, and 80.80 times per year, respectively
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(4). At Kurdistan University of Medical Sciences,
another study has revealed that 42.01 % of medical
centers affiliated with the university were efficient
as they located in quadrant 3 (26). A survey of 23
hospitals in Urmia stated that only 35 % of these
hospitals were efficient (22). In total, most of the
previous studies have shown that the capacity of
hospital beds in Iran is not well-utilized (27).

Each of these studies has provided a picture of
hospitals' performance in a specific region of the
country, but so far, no study has been conducted to
evaluate the different wards of hospitals in Iran. As
a result, this study was conducted to evaluate the
performance of the wards of TUMS in 2018 to
provide hospital managers with a clear picture of
the performance of each ward and to use strategies
to improve it.

Materials and Methods

This is a descriptive, cross-sectional, and
retrospective study aimed to evaluate the efficiency
of surgical wards hospitals affiliated with TUMS
(14 hospitals) between 21 March and 22
September 2018 (the first half of the solar calendar
1397). All surgical wards including general
surgery, ear, nose, and throat (ENT), obstetrics and
gynecology, pediatric, oral and maxillofacial
surgery, neurosurgery, urology, plastic surgery,
vascular surgery, orthopedics, eye surgery, cancer
surgery, cardiothoracic surgery, cardiac surgery,
infertility were included.

To evaluate the performance of inpatient
surgical wards, the Pablon Lasso model was used.
This model is one of the most useful models that
can  simultaneously = compare  performance
indicators. Three indicators, including BOR,
ALOS, and BTR, are hospital wards' most
important performance indicators (28). The bed
occupancy rate is a measure for the utilization of
the available beds in the hospital. The average
length of stay indicates the status of patient stay
management in the hospital. The bed turnover rate
is the number of times patients have used a
hospital bed over a period of time.

These three indicators are placed on the X, Y,
and Z axes, respectively. Accordingly, the wards

will be distributed into four quadrants; quadrant 1
in which the wards are inefficient as having low
BOR and BTR, quadrant two including the
relatively- efficient wards of low BOR but high
BTR, quadrant three, which embraces the
efficiency of high BOR and BTR, and quadrant 4
in which the wards are relatively efficient with
high BOR but low BTR. The latter category of
wards is relatively efficient as the patients are
admitted for a long period of time.

Since using the Pabon Lasso model, the studies
have only evaluated the performance at the
hospitals level. Meanwhile, hospitals have multiple
inpatient departments, including surgery, internal
medical, and special departments; therefore,
measuring the performance across all departments
in total is a small contribution to hospital managers
as it does not determine the problematic
department(s) precisely. Hence, it is better to
demonstrate the location of each ward on the
Pabon Lasso diagram rather than the overall
hospital as a whole. By doing so, managers can
better identify the inefficient wards and then take
them into consideration in any upcoming
improvement plan.

For the first time, we used the Pabon Lasso
model to evaluate the performance of all inpatient
surgical wards at hospitals affiliated with TUMS.
Using this method, we can analyze and compare
the performance of inpatient wards at each hospital
and compare them with each other. This approach
helps managers to evaluate the performance of
medical departments in utilizing the hospital beds.
Moreover, this perspective helps in planning to
enhance efficiency to maximize the benefits of
scarce resources and promote evidence-based
management.

Data were collected after obtaining the
necessary permissions by referring to the statistics
unit of the Vice-Chancellor for Treatment Affairs
at TUMS. Data analysis was undertaken using
Excel software. To preserve ethical aspects of the
research, the names of hospitals were not
mentioned; instead, they were numbered (from 1
to 14). The surgical wards were coded by the
letters from (A to O). The Medical Ethics
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Committee of the Tehran University of
Medical  Sciences  approved this  study.
(IR.TUMS.VCR.REC.1397.1020).

Results

The findings have been presented in three
sections. In the first one, the surgical wards have
been evaluated according to the specialty. For
example, all orthopedics wards have been grouped
into one orthopedics department, and this was the
same for all other wards. The second section is for
the performance, which has been measured for
these surgical wards at hospitals separately. In the
third section, the performance of surgical
departments, whose number was higher in TUMS
hospitals, has also been measured separately.

A.  Performance of surgical departments

The total number of beds in the surgical
departments at the targeted hospitals in 2018 was
1635. Table 1 shows the number and percentage of
these beds for each specialty.

According to Table 1, eye surgery has the
highest percentage of BOR (111.50 %), while oral
and maxillofacial surgery has the lowest
percentage in the same regard (74.60 %). The
ALOS in the cancer surgery department was 6.30
days, while the shortest was at the ophthalmology
department (1.30 days). The highest BTR was in
the eye surgery department (14.20 times), whereas
the lowest was in the cardiothoracic surgery
department (4.70 times).

Figure 1 shows the performance of surgical
departments based on the Pabon Lasso diagram.
The averages for BOR and BTR of the surgical
departments during the study period were 80 %
and seven times, respectively. The results revealed
that five departments (33.31 %), including eye
surgery, obstetrics and gynecology, vascular
surgery, plastic surgery, and infertility, were
Located in the third quadrant, and their
performance was favorable. Of these, only the
plastic surgery department has an ALOS of more
than three days. Neurosurgery, urology, cancer
surgery, cardiothoracic surgery, cardiac surgery,
and orthopedics departments were in the fourth
guadrant, and the shortest ALOS was in the

urology department. The ENT and pediatric
surgery departments were in quadrant 2, whereas
the oral, maxillofacial, and general surgery
departments were in quadrant 1. As displayed in
Figure 1, the ALOS departments (more than five
days) are all in the fourth quadrant. The
departments with short ALOS (less than three
days) are mainly located in the third quadrant.

B.  Performance of surgical wards

As shown in Figure 2, 10 wards of the surgical
wards (26.30 %) were in quadrant 1, 7 wards
(18.40 %) in quadrant 2, 10 wards (26.33 %) in
quadrant 3, and 11 wards (28.90 %) in quadrant 4.
Ophthalmology ward (L) at hospital number (11),
(L11), had the most favorable performance while
the general surgery wards (A6 and A4) had the
poorest performances. Accordingly, 21 wards
(55.20 %) had BORs higher than the average, and
then their utilization was better than the whole
available bed days. Similarly, 21 wards (44.70 %)
had BTR higher than the average, and the services
provided per bed have increased.

C. Performance of surgical departments
with more wards

In the third section of the findings, the surgical
departments with the highest performance have
been evaluated. For this purpose, the surgical
departments in more than three hospitals were
selected; thus, the most frequent departments
affiliated with TUMS include general surgery,
obstetrics and gynecology, and urology.

The general surgery department operates in
eight targeted hospitals. The average BOR and
BTR in the general surgery departments were
7490 % and 6.20, respectively. As shown in
Figure 3, the distribution of wards in the four
quadrants of the Pabon Lasso diagram was as
follow; three (37.50 %) in quadrant one, three
(37.50 %) in quadrant two, one (12.50 %) in
quadrant three, and one (12.50 %) in quadrant four.
The performance of the ward (A10) was better than
other wards' performances. Meanwhile, the ward
(A6) did have the weakest performance, so it was
located in quadrant 1. Regarding BOR, there was a
large difference between the wards; it was 89.40 %
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in the ward (A1) while it was 52.40 % for the ward
(AB); accordingly, the variation of BOR in general
surgery departments was 37 %.

In terms of BTR, there is also a greater
variation between the general surgery wards. The
ward (Al4) was the most favorable in which BTR
was 8.90 times while it was 2.50 times for the ward
(A6), the range of BTR was 6.40 times.
Concerning ALOS, there was also a difference
between the general surgery wards at different
hospitals. Three wards had an ALOS of less than
three days, the ALOS in the other three wards
ranged from 3 to 4 days, and it was from 4 to 5
days in the other two wards. The ALOS varied
from 1.20 days to 5.30 days, then the variation in
this indicator was 3.20 days. (Figure 3)

It was found that the department of obstetrics
and gynecology was active at the five hospitals
affiliated with TUMS. The average BOR and BTR
of obstetrics and gynecology wards were 81.40 %
and 10.70 times, respectively. Three wards were in
quadrant 3 of the Pabon Lasso diagram, and two
were in quadrant two. No ward was located in
guadrant one or four. Furthermore, the BTR of all
obstetrics and gynecology wards was higher than
the average of other surgical wards. The ward (C3)
had 91 % as BOR and 15 times as BTR, which was
better than other related wards. The percentage of
BOR in obstetrics and gynecology wards varied

from 92.50 % in the ward (C9) to 62.50 % in the
ward (C14), indicating a 30 % variation. The BTR
also varied from 7.50 times in the ward (C1) to 15
times in the ward (C3), showing a difference of
7.50 times. The ALOS in obstetrics and
gynecology wards was generally similar; patients
usually stay in the four wards less than three days
on average unless in the ward (C1) in which they
stay more than four days. (Figure 4)

Similar to the department mentioned above, the
urology department was also active just in four
hospitals. The average BOR and BTR were 89.30
% and 6.30 times, respectively. As shown in figure
5, the two wards (H1) and (H12) are located in
quadrant 4 of the Pabon Lasso diagram. One ward
(H8) was located in quadrant three, and it was the
only ward with a BTR higher than the average of
other surgical wards. The ward (H9) had the
poorest performance and is located in quadrant 1.
The percentage of BOR in the urology wards
varied from 95.01 % in the ward (H1) to 72.11 %
in the ward (C14), indicating a 20.02 % variation.
The BTR in urology wards varied from 5.20 times
in the ward (H9) to 7.40 times in the ward (H8),
showing a difference of 2.20 times. In terms of
ALOQS, it was presented in figure 5 that the urology
wards are divided into two groups. The ALOS has
ranged from three to four days in two wards and 4
to 5 days in two other wards. (Figure 5)

Table 1. Performance of surgical departments of TUMS between 21 March and 22 September 2018

Beds
Surgical department Code l’J\anil\lgf’s\,,ivt?/rngi:itt:E Number Per((:(t)a/r;)tage BOR BTR ALOS
General Surgery A 8 354 21.65 7490 6.20 3.30
ENT B 2 116 7.09 7740 9.10 2.90
Obstetrics and Gynecology C 5 179 10.95 81.40 10.70 2.00
Pediatric Surgery D 2 74 4.53 74.80 7.40 3.00
Oral and Maxillofacial Surgery E 2 29 1.77 7470 6.10 3.70
Neurosurgery F 3 83 5.08 86.30 5.70 4.20
Urology G 4 80 4.89 89.30 6.30 3.80
Plastic Surgery H 2 45 2.75 80.30  8.00 3.60
Vascular Surgery I 1 49 3.00 81.50 8.30 2.40
Orthopedics J 3 127 7.77 80.30 4.80 4.60
Eye Surgery K 1 216 13.21 111.50 14.20 1.30
Cancer Surgery L 1 118 7.22 94.10 5.50 6.00
Cardiothoracic Surgery M 1 19 1.16 85.80 4.80 4.90
Cardiac Surgery N 2 138 8.44 88.00 6.10 5.00
Infertility ) 1 8 0.49 9350 11.90 2.60
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Figure 1. The performance of surgical departments at the hospitals affiliated with Tehran University of Medical
Sciences between 21 March and 22 September 2018
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Figure 2. The performance of surgical wards at hospitals affiliated with Tehran University of Medical Sciences
hospitals between 21 March and 22 September 2018
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Figure 3. Performance of general surgery wards at the hospitals affiliated with Tehran University of Medical Sciences
between 21 March and 22 September 2018
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Figure 4. Performance of obstetrics and gynecology wards at the hospitals affiliated with Tehran University of Medical
Sciences between 21 March and 22 September 2018
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Figure 5. Performance of urology wards Performance at the hospitals affiliated with Tehran University of Medical
Sciences between 21 March and 22 September 2018

Discussion

The aim of this study was to evaluate the
performance of inpatient surgical wards at the
hospitals affiliated with TUMS in the period of
study. The results showed that the average
percentage of BOR and BTR in surgical
departments was 80.00 % and seven times per
month, respectively. Of 15, only five surgical
departments, including eye surgery, obstetrics and
gynecology, vascular surgery, plastic, and
infertility, have located in quadrant three, and their
performances were satisfactory. The ENT and
pediatric surgery departments have located in
guadrant two, for which the BOR was lower than
the total average of surgical wards. The oral and
maxillofacial surgery and general surgery
departments were in quadrant one, and both of

them did have the least performances among all
wards.

The eye surgery, obstetrics and gynecology,
vascular surgery, plastic, and infertility surgical
wards were the best in terms of BOR and BTR.
This can be due to the short ALOS, as most
patients can leave the hospital shortly after surgery
(29). Since the payment method of many surgeries
related to eye and obstetrics and gynecology
departments is the global payment, hospitals have
an incentive to reduce the length of stay. Similar to
this study findings, Hashemi et al. (30) have
examined the indicators in hospital wards in
Bushehr and found that ALOS in ophthalmology
was less than three days. Another study showed
that the ALOS in the obstetrics and gynecology
ward was also less than three days (31).
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The results of our study revealed that wards of
neurosurgery, urology, cancer surgery,
cardiothoracic surgery, cardiac surgery, and
orthopedic surgery were in quadrant 4. One study
conducted in the Indian neurosurgery departments
showed that the ALOS in 2014 was 12 days (3),
which is consistent with the present study results.
In a recent study, the neurosurgery ward was in
guadrant 3 of the Pabon Lasso diagram, but this
was inconsistent with the results of the present
study. The better performance of this ward could
be attributed to the BOR and BTR, which were less
than 45 % and 19 days, respectively. In this study,
the average BOR and BTR in the general surgery
department were 7490 % and 6.20 times,
respectively. A study carried out in one of the
hospitals in Bandar Abbas has discovered that the
BOR in the general surgery ward was 74.20 %,
similar to the results of our study (30).

The average BOR and BTR of obstetrics and
gynecology wards were 81.40 % and 10.70 times,
respectively. The ALOS in the obstetrics and
gynecology wards was generally similar; patients
stayed in four wards (80.01 %) for an average of
fewer than three days. In their study at Hazrat-e
Rasool hospital in Tehran, Abadi et al. (32) have
discovered that the average BOR was 65 % in the
obstetrics and gynecology ward, and this indicator
was 81.80 % for the same ward at Motahari
hospital in Urmia in 2013 (33). The BOR in the
current study was better and could be improved by
increasing the hospitalization rate in general.

The average BOR and BTR in the urology
wards were 89.30 % and 6.30 times, respectively.
The ALOS in the two wards was three to four
days, and meanwhile, it ranged from 4 to 5 days in
the other two wards. In a study conducted in 2007,
the BOR in the urology ward was 77.01 %, and the
ALOS was four days (34). The hospitals in the
present study were in better-off condition; this can
be referred to the difference in beds number in this
ward.

For more accurate analysis, the performance of
the included wards in our study needs to be carried
out by determining the type of patients and the
complexity of treatment at those hospitals,

consequently deciding based on the case mix and
specialties at these hospitals. Generally, it should
be noted that the wards in quadrants 1 and 2 are
inefficient as their performance was poor. The
reasons beyond the results related to the three
indicators used in this study have to be
demonstrated. For example, it may be
recommended to transfer the vacant beds
from certain wards to other wards in case of
underutilization, which will be useful in
accomplishing more efficiency.

The BOR indicates the proper use of facilities,
hospital resources, and the success of its
management team in doing so. The ideal value of
this indicator is 80-85 % depending on the nature
of the hospital. The lower the value of this
indicator means the loss of capacity; meanwhile,
the potential capacity of the facilities can increase
the cost of the services provided. Therefore,
increasing BOR should be prioritized by hospital
managers. The standard rate of BOR varies
throughout hospitals and wards depending on the
specialty and type of patients (acute and chronic
illnesses). Some interventional practices can help
raise the hospital BOR, such as activation of
hospital outpatient clinics and emergency
departments, recruiting well-qualified and highly-
motivated physicians, avoiding the allocation of
hospital beds to particular physicians, and
allocating them according to the nature of the
wards and morbidity rate in each ward instead
(35).

The wards laying in quadrants 3 and 4 have
almost no vacant beds. The wards in the third
quadrant are performing well, and their capacity
building is considered for further investigation (4).
The long-term stay has driven some wards to the
fourth quadrant of the Pabon Lasso diagram. Once
again, the nature of the ward should also be taken
into account, e.g., patients in cardiac or
orthopedics surgery wards are expected to stay
longer (24). However, it is necessary for these
wards, in quadrant 4, to justify the logic behind the
long stay of patients therein.

The irrational ALOS may be due to inadequate
planning of the operating rooms, insufficient
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para-clinical services, prolonged patient
consultation time, laboratory testing and radiology
services, and the lack of coordination between the
medical staff (9, 36-38). Nosocomial infections,
post-surgery complications, and patient
dissatisfaction are the paramount adverse
consequences of prolonged stay. Training of
admission staff, raising patients' awareness, using
new technologies and equipment, and hastening
the discharge of patients are among the strategies
for reducing the ALOS (38-41).

One of the issues that the managers should
address is the variation in ALOS of patients in the
same wards at different hospitals affiliated with
TUMS. For example, the range of ALOS in the
eight general surgery departments was 3.20 days.
Although some of these changes can be attributed
to the nature of diseases and the type of surgery,
these claims need further articulation. Using
standardized tools and procedures based on clinical
practice guidelines can minimize these variations
and provide more confidence to health outcomes.

Conclusion

Optimizing the utilization of hospital beds is
essential in Iran to address the gaps in the
development of medical centers. Given the current
situation, the policymakers in the Ministry of
Health and Medical Education in Iran should
increase the per capita hospitalization nationwide
and improve the utilization of available resources,
including bed capacity, as a less expensive way to
respond to society's needs. Using the methodology
in this study, evaluating the hospitals' performance
via emphasizing the hospital bed-related indicators
can help identify the unused capacities vividly.

Assessment of hospitals' performance can help
to identify inefficiency accurately. Understanding
and comparing the performance of clinical
departments is also useful in making decisions for
standardizing the patterns of health services
delivery, evidence-based management in health
care centers, and enhancing accountability in the
health system.

According to the results, it is suggested to revise
the departments that were in the inefficient area.

Also, due to the limited resources, facilities, and
huge treatment costs, it is necessary to reduce the
number of inefficient departments or attract more
patients by marketing, diversifying services, and
increasing the quality of services. Other solutions
include directing these centers to outpatient
services and establishing specialized clinics to
promote efficiency.

To carry out more accurate evaluations, it is
recommended that software be used to compare
hospital performance at various intervals, increase
the utilization of hospital resources, and prevent
appropriate resource planning.

The limitations of this study are the lack of
access to more data about hospitals and some
important indicators for more detailed review. It is
also suggested that the country's hospital
departments be compared in terms of performance
characteristics in future studies, and the reasons for
their success and failure be determined.
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