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Assessment of clinical and paraclinical 
departments of military hospitals 
based on the Pabon Lasso Model
Touraj Harati Khalilabad, Amir Nezami Asl, Pouran Raeissi1, Mahboobeh Shali2, 
Noureddin Niknam1

Abstract:
INTRODUCTION: Today, it is important to use different indices to measure the performance of 
hospitals. This study aimed to investigate and evaluate the performance indicators of military hospitals 
and measurement of performance by using the Pabon Lasso model.
METHODS: This was an applied and descriptive‑analytical study that was conducted among five 
military hospitals affiliated to the Army of the Islamic Republic of Iran by using data from 2017 to 2018. 
Raw data related to performance indicators such as bed occupancy ratio (BOR), average length of 
stay (ALoS), and bed turnover rate (BTR) were collected by referring to the hospital medical record 
unit. After comparing performance indicators with the standards of the Ministry of Health, the Pabon 
Lasso model was used to measure hospitals’ performance.
RESULTS: In general, the average BOR and bed turnover interval rate are higher than that of the 
national standard in all hospitals and are in favorable status. However, the average length of stay 
in all hospitals was in unfavorable status. Furthermore, one and two hospitals were located in zone 
3 in Pabon Lasso graph in the years 2017 and 2018, respectively. Overall, there was no change in 
the performance of the hospitals in the study time periods.
CONCLUSION: In general, except for the average length of stay indicator, hospitals had a favorable 
performance level. Therefore, planning to improve performance indicators should be at the top of 
the programs.
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Introduction

Today, hospitals are considered a key 
element in the provision of health in 

societies. In developing countries, these 
organizations are recognized as the largest 
and most expensive unit of health care 
and consume approximately 50%–80% of 
the total health resources.[1] However, the 
efficiency of these hospitals is <50% of their 
potential capacity and often have no proper 
performance level.[2] Therefore, in recent 
years, the health sector in most countries 
has experienced a significant increase in 
the health expenditures due to increase in 

hospital costs. Studies have shown that this 
increase in these costs can be partly due to 
inefficient use of resources.[3] Therefore, 
given the increasing hospital costs and low 
performance levels along with the scarcity 
of resources in most hospitals, it is clear 
that health system managers, planners, and 
decision makers are looking for ways to get 
out from the current situation and improve 
hospital performance.

In the meantime, measuring and evaluating 
the performance of hospitals is very useful, 
which shows how resources are used 
in hospitals. Performance evaluation of 
the different hospital wards provides 
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information needed for managers to evaluate and 
monitor the current situation in hospitals.[4]

Various techniques from simple graphical models to 
complex mathematical and economical models have been 
considered to evaluate the health system performance 
and increase efficiency and productivity.[5] Calculation of 
performance indicators and comparison with standard 
levels as well as the use of the Pabon Lasso model are 
considered as the techniques used. The strengths and 
weaknesses of hospitals and their distance to optimal 
status (standard level) were determined by comparing 
hospital indicators with standards.[6]

Furthermore, Pabon Lasso model is one of the most used 
and important models for the evaluation of hospital 
performance. This graph was first introduced by Pabon 
Lasso in 1986 and used internationally to compare 
hospital performance. The graph assesses the hospital 
performance by the combination of the following three 
indicators: bed occupancy ratio (BOR), bed turnover 
rate (BTR), and average length of stay (ALoS).[7‑10]

Simplicity, quick extraction and performance status 
analysis, as well as comprehensibility are some of the 
positive features of this model. Furthermore, these 
models due to the possibility of the combination of three 
indicators are more valid compared to performance 
measures that evaluate hospital performance by 
using only one indicator.[11] Therefore, these models 
are widely used in the performance evaluation of 
hospitals.

Many studies have investigated the performance 
of hospitals using the Pabon Lasso model. Studies 
conducted in the hospitals of East Azerbaijan and 
Kerman Provinces showed that almost half of the 
hospitals surveyed were located in zone 1 (reflecting the 
inefficiency and waste of resources).[9,12] Furthermore, in a 
hospital performance study that was conducted by using 
the Pabon Lasso model in Tunisia, the results showed 
that 50% of hospitals performed poorly.[13]

Because hospitals affiliated to the army play an 
important role in providing health care with the least 
prices for a significant percentage of the country’s 
population, checking the performance of these hospitals 
is very important. Performance evaluation also plays 
an important role in increasing the efficiency of these 
hospitals and even the country’s health system. In 
the past, no research has been conducted to evaluate 
the performance of army hospitals in Iran; hence, for the 
first time in this article, we review the army hospitals’ 
performance indicators and compare them with the 
national standards. This study also compares the real 
performance status of hospitals by using Pabon Lasso 

model and presents appropriate strategies for improving 
the performance.

Methods

This descriptive‑analytical study was carried out 
among five selected hospitals affiliated to the Army 
of the Islamic Republic of Iran in the years 2017 and 
2018. To make the study sample more homogeneous, 
nonspecialized hospitals were selected for the sample. 
Due to confidentiality and ethical aspects, the names 
of the hospitals were not disclosed. After obtaining 
permission from the Ethics Committee, raw data were 
collected by referring to the medical record and statistics 
units in hospitals. Standard formulas were used to 
calculate BOR, BTR, and average length of stay (ALoS).[10]

• BOR = Number of days occupied − number of 
beds/active day − number of active beds

• BTR = Total number of admissions/average number 
of active beds

• ALoS = Number of days occupied − number of 
beds/number of patients discharged and deceased.

Then, after calculating the indicators in each hospital, 
these indicators were compared with the standard 
values [Table 1] and classified into favorable, moderate, 
and unfavorable. The standard indicators of the Ministry 
of Health and Medical Education which are presented 
in Table 1 were considered as the criteria for judging the 
hospital indicators status in the present study.[10]

Furthermore, after examining the data normality, paired 
t‑test in  SPSS software version 17 (SPSS Inc., Chicago, 
IL, USA) was used to compare performance indicators 
in 2 different years.

Then, the efficiency and performance of the hospitals 
were calculated and compared by using Microsoft 
Excel program and Pabon Lasso model. In this graph, 
BOR and BTR are located on the horizontal and vertical 
axes, respectively. Using the weighted average of BOR 
and BTR in hospitals, the optimal values of these two 
indicators were obtained. Thus, with the emergence 
of two crossover lines from the interconnection of 

Table 1: Hospitals’ performance indicators and their 
standards
Indicator Favorable Moderate Unfavorable
Active to fixed bed ratio (%) 75‑80 74‑60 60<
Bed occupancy ratio (%) <70 60‑70 60<
Bed turnover rate 2< 2‑3 <3
Average length of stay (day) 3.5< 3.5‑4 <4
Number of surgeries to 
operating rooms ratio 
(surgery day)

4 2‑4 2<

Number of dead to 
hospitalized (%)

2< 2‑3 <3
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two optimal values, four zones appear in the graph. 
Then, using the numerical value of each hospital’s 
indicators (BOR and BTR), their location and the 
zone of each hospital’s location were drawn. In this 
graph, the average length of stay can be determined by 
connecting the line drawn from the coordinate origin to 
the hospital’s coordinate point and along the opposite 
side.[14] Table 2 shows the features of the four zones of 
the Pabon Lasso graph.

Results

Based on the data analysis presented in Table 3, the 
mean bed occupancy rates in the years 2017 and 2018 
were 73.76% and 72.41%, respectively, which were in 
desirable status when compared with the standards of 
the Ministry of Health [Table 1]. Furthermore, the highest 
and lowest bed occupancy rates in both years were in 
hospital “2” and hospital “5,” respectively. Overall, BOR 
slightly decreased in all hospitals over time.

The average length of stay in the years 2017 and 2018 
were 4.7 and 4.2 days, respectively, which were in 
undesirable status when compared with the standards 
of the Ministry of Health. The highest average length of 
stay was 5.7 at hospital “1” in 2017, and the lowest was 
3.8 at hospital “5” in 2018. Furthermore, the average 
of bed turnover interval rates were 1.5 and 1.8 in 2017 
and 2018, respectively, which were in desirable status 
compared to the Ministry of Health standards. Hospital 

“3” had the highest bed turnover interval rate of 2.01 and 
2.1 in 2017 and 2018, respectively. Furthermore, hospital 
“4” had the lowest bed turnover interval rate in 2017.

The average BTR was 70.6 and 69.8 in 2017 and 2018, 
respectively. Hospitals “3” and “5” had the highest 
and lowest BTR indicators, respectively. The average 
active bed indicator was 130 and 141.5 in 2017 and 
2018, respectively. Hospital “1” with the active bed 
indicators of 159 and 149 had the highest indicator in 
both years, respectively. Whereas hospital “4” had 
the lowest number of active beds in both years. The 
average net death rates were 2.95 and 3.17 in 2017 and 
2018, respectively, which decrease 0.06% overall. When 
comparing this indicator with the Ministry of Health 
standards, the findings showed that all hospitals have 
undesirable and poor status in 2017 (except hospital 
“5”). However, in 2018, in general, the average of net 
mortality indicator improved and was at an average 
status compared to the previous year. Hospitals “3” 
and “5” had the highest and lowest net mortality rates, 
respectively.

Furthermore, paired t‑test results showed that only 
net mortality and active bed indicators experienced 
statistically significant changes (P < 0.05), and there 
were no statistically significant changes (P > 0.05) in 
other variables between the two time periods. Table 3 
summarizes the hospitals’ indicators covered by the 
study.

Then, after comparing and analyzing the performance 
indicators, the performance of the hospitals was 
evaluated by using Pabon Lasso model. According to 
the Pabon Lasso graph, only the hospital “5” was located 
in zone 1 in two time periods, indicating poor efficacy 
and limited use of hospitals’ capacity. Only hospital “1” 
was located in zone 3 in 2017; meanwhile, hospitals “1” 
and “4” were located in this zone, which shows a better 
performance and thus a satisfactory level of productivity. 
Furthermore, hospital “3” due to lower BOR and a 
relatively high BTR was located in zone 2 in the both 

Table 3: Statistical information and performance indicators obtained in military hospitals affiliated to the Army 
of the Islamic Republic of Iran in 2017‑2018
Hospital Indicator, 2017‑2018

Bed occupancy 
ratio

Average length of 
stay

Bed turnover 
interval rate

Bed turnover 
rate

Average active 
bed

Net mortality

1 %77.2 %73 5.7 4.4 1.6 1.7 74 72 149 159 3.36 2.95
2 %78 %76 4.02 4 1.6 1.9 70 66 118 130 3.22 2.98
3 %70.6 %70.01 5.3 5.2 2.01 2.1 79 77 133 146 3.39 3.14
4 %74 %73 4.4 3.9 1.1 1.3 69 71 112 122 3.01 2.94
5 %69 %70 4.2 3.8 1.5 2.1 61.4 63 138 151 2.87 2.74
Mean 
(SD)

%73.76 
(3.95)

%72.41 
(2.5)

4.7 
(0.73)

4.2 
(0.57)

1.5 
(0.32)

1.8 
(0.33)

70.6 
(6.5)

69.8 
(5.4)

130 
(1.5)

141.5 
(1.52)

3.17 
(0.22)

2.95 
(0.14)

P 0.18 0.11 0.051 0.48 0.00 0.02
SD=Standard deviation

Table 2: The features of four zones in the Pabon 
Lasso graph
Zone 1: Low BOR and BTR and high ALoS (the supply of bed 
exceeds the demand. The performance of the hospital is poor)
Zone 2: Low BOR and ALoS and high BTR (represents unnecessary 
hospitalizations and extra bed capacity in hospitals)
Zone 3: High BOR and BTR and low ALoS (hospitals have 
appropriate efficiency though minimum number of beds have used)
Zone 4: Low BTR and ALoS and high BOR (represents long‑term 
hospitalizations and underutilization of outpatient facilitates and 
imposes high costs)
ALoS=Average length of stay, BOR=Bed occupancy ratio, BTR=Bed turnover rate
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years. Hospital “2” with high bed occupancy and low 
BTR was located in the zone 4 of the Pabon Lasso model 
in both years of the study. Table 4 and  Figure 1 shows 
hospitals’ zone location and hospitals’ performance in 
Pabon Lasso model in 2017 and 2018, respectively.

Discussion

The purpose of this study was to compare performance 
indicators with the existing standards and to evaluate the 
performance of military hospitals affiliated to the Army 
of the Islamic Republic of Iran in Tehran.

By comparison the performance hospitals indicators with 
national standards [Table 1] in both years, the results 
showed that some of the indicators are higher than 
standards and were in a favorable status. BOR in the 
hospitals of this study was above the standard level and 
the national average (70%) in both years 2017 and 2018, 
which is consistent with the study of Sadeghifar et al.[15] 
In Kavosi et al.’s study, the results showed that four 
out of 14 hospitals had BOR indicator higher than the 
standard level.[16] Furthermore, Arzamani et al. showed 
in their study that these indicators were higher than 
the national standard in hospitals of North Khorasan 
province in Iran and were in favorable status.[17] In some 
international studies, the BOR was much higher than the 
results of the present study; for example, according to the 
Zhu study in Singapore, the average BOR was reported 
to be around 90%.[18] Furthermore, a study conducted at 
a specialized hospital showed that the BOR increased 

from 54.3 to 86.3 during the study periods (2004–2013) 
in Egypt.[19] However, in a study conducted by Uy et al. 
in Cambodia’s capital hospitals, the BOR indicator was 
58.8%, which was much lower than the results of the 
present study.[20] This difference could be due to lower 
per capita public spending on health care, ineffective 
management, or hospitalization and treatment of 
long‑term diseases.

In general, the favorable bed occupancy indicator 
status in hospitals indicating the proper use of beds in 
hospitals by managers. Managers can increase the BOR 
indicator by set up and use active beds in hospital wards, 
increase skilled treatment staff and provide facilities, 
create a systematic and advanced admission system to 
facilitate patient access, and ultimately increase patient 
satisfaction with hospitals’ performance.

In the present study, the BTR and bed turnover interval 
rate were in favorable status compared with the standards. 
In Jonaidi et al.’s study, the bed turnover interval rate and 
average length of stay were in unfavorable status and 
other indicators were in favorable status.[21] However, 
in some national and international studies, these 
indicators were far from the standard values and were 
in unfavorable status.[22,23] This difference can be due to 
a lack of demand or there may be a defect in the patient 
admission procedure. Therefore, fixing these defects can 
improve these indicators in hospitals.

The results of the present study showed that the average 
length of stay and net mortality rate indicators in the 
hospitals were not in a favorable status in compared 
to the national standard indicators. The results of 
this study were consistent with those of the study by 
Barfar et al.[24] Furthermore, Kalhor et al. showed that 
the average length of stay in general hospitals was 
4.3, 4.8, and 4.5 days, respectively, which were not 
in favorable status.[25] A study conducted by Ajlouni 
found that long‑term hospital stay was a serious 
challenge in Jordanian public hospitals.[26] Unlike 
to the present study, the results of other studies 
conducted in Iran showed that the average length of 
stay in different hospitals was in a favorable status. 
Accordingly, in two studies conducted by Arzamani 
et al. and Sadeghifar et al., hospitals were in favorable 
status in terms of patient’s average length of stay.
[15,17] A study conducted by Pabon Lasso in Colombian 
hospitals found that the average length of stays in 
hospitals with beds <100 and ≥200 was 5.2 and 
7.2 days, respectively.[27] According to the World Bank 
report, the average length of stay in countries such as 
Australia, Canada, Egypt, France, and Germany was 
14, 12, 8, 11, and 14 days, respectively.[28] Furthermore, 
a study conducted in Indian and Egyptian hospitals 
showed that the mean hospital length of stay was 6.3 

Table 4: Hospitals’ zone location in Pabon Lasso graph
Hospital Hospitals’ location 

zone in 2017
Hospitals’ location 

zone in 2018
Trend

1 3 3 Unchanged
2 4 4 Unchanged
3 2 2 Unchanged
4 4 3 Improved
5 1 1 Unchanged

Figure 1: Hospitals’ performance by Pabon Lasso model in 2017 and 2018
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and 7.75 days, respectively.[19,29] However, the results of 
a study conducted by Iswanto in Indonesian hospitals 
showed that the average length of stay was 2–3 days, 
and it was at a favorable status.[30]

These differences in the study results could be due 
to differences in the type of population covered by 
hospitals, the type of hospital services provided, time 
period of the studies, and hospitalization of long‑stay 
patients.

Furthermore, common problems such as the prolongation 
of different processes in the admission units and within 
the wards and paraclinics all lead to an increase in this 
indicator, which has led to differences in the results of 
the present study with others.

Furthermore, Pabon Lasso model results showed that 
except hospital “4,” all the other hospitals were located 
in the same zone in both years, and there was no change 
in the performance of the hospitals. Hospitals with BOR 
and BTR lower than the optimal level located in zone 1 in 
Pabon Lasso graph showed poor hospital performance. 
In this study, only hospital “5” was located in zone 1. In 
studies by Mohammadi et al. and Hafidz, 36.78% and 37% 
of hospitals were located in this zone, respectively. [31,32] 
In the study by Barfar et al., three hospitals were located 
in zone 1.[24] Hassan et al. showed that five, four, three, 
and two hospitals were located in zone 1 in Pabon Lasso 
graph in the years 2012–2015, respectively,[33] which is 
consistent with the present study results.

In addition, among the international studies, Nabukeera 
et al. and Nwagbara and Rasiah showed that 50% and 
37.9% of hospitals were located in zone 1, respectively. [23,34] 
Although in some studies, no hospital was located in this 
zone[25] which could be due to better performance and 
differences in hospital management style.

The zone 2 in Pabon Lasso graph was dedicated to 
those hospitals that have a high BTR due to their 
specific type of activity (such as short‑term inpatient 
centers or gynecological hospitals). In this study, 
only the hospital “3” was located in the zone 2; 
therefore, the hospital does not have a satisfactory 
performance, and it is recommended that improving 
hospital performance should be at the forefront of 
managers’ planning to move the hospitals to the 
third zone. Zahiri and Keliddar showed that seven 
of the 26 hospitals studied were located in zone 2.[35] 
Furthermore, in the study by Mehralhasani et al., nine 
hospitals were located in this zone.[36] Furthermore, in 
a study conducted by Iswanto in Jakarta, Indonesia, 
the results showed that the health center was located 
in zone 2 in Pabon Lasso graph.[30]   Due to outpatient 
admission and non‑special ized services this health 

center, the BTR was high, so it had similar performance 
results to the present study.

Hospitals that have favorable performances were located 
in the third zone in Pabon Lasso graph. These hospitals 
have achieved good productivity with a certain number 
of beds used and are efficient in managing affairs. The 
present study results showed that only hospital “1” 
was located in the third zone in 2017. Furthermore, 
only hospitals “1” and “4” were located in this zone 
in 2018. In addition, Asbu et al. found that 39% and 
27.5% of hospitals in their studies were located in 
zone 3.[22,37] Furthermore, Sajadi et al. showed that 45% 
of the hospitals in their study were located in zone 3.[38] 
In a study carried out among Egyptian hospitals in 
Cairo, the results showed that 46%, 60%, and 53% of 
hospitals were located in this zone during the survey 
period (2006–2008), respectively.[26] Furthermore, in 
the studies conducted by Nabukeera et al., Nwagbara 
and Rasiah, and Hafidz et al., 20%, 35.6%, and 37% of 
hospitals were located in this area, respectively.

In this study, the hospitals were able to make the 
maximum use of resources and attracted more customers 
due to some reasons such as being a trauma center in the 
city, having a reputation and experienced medical staff, 
use of advanced medical equipment and technologies, 
and easy access. Therefore, continuing to improve 
hospital performance and moving hospitals to the 
northeast of the Pabon Lasso graph should be a priority 
in the hospital managerial planning.

In this study, only hospitals “4” and “2” were located in 
zone 4 in 2017, although only hospital “2” was located in 
this area and hospital “4” was shifted to zone 3 in 2018. 
Although in these hospitals unused beds are low and 
have high BOR and work relatively well, they have a 
low BTR and high length of stay. The study by 
Mohammadkarim et al. showed that 17.5% of hospitals 
were located in this zone.[22] Moradi et al. showed that 1 
and 3 hospitals were located in zone 4 before and after 
the implementation of the Iranian Health System Reform 
Plan, respectively.[12]

However, this study was restricted as most studies. 
Due to the difficulties and limitations in collecting 
data needed for other military hospitals, the results 
of the present study could not be generalized to other 
hospitals. Other limitations of this study are the lack of 
standard defined for each indicator in military hospitals 
apart from the Ministry of Health standards. On the 
other hand, the Pabon Lasso model only represents the 
utilization of the resources available to the hospitals 
and it does not consider the quality and importance of 
health care.
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Conclusion

The results of the study showed that the status of the 
evaluated indicators in military hospitals was better than 
the standards set by the Ministry of Health, although 
some indicators were in unfavorable status in some 
hospitals. Furthermore, the Pabon Lasso graph results 
showed that 1, 1, 1, and 2 hospitals were located in zone 
1, 2, 3, and 4 in 2017, respectively. Furthermore, only one 
hospital was shifted from zone 4 to 3 in 2018.

The results of this study are very useful for managers 
and policymakers in the military health sector who are 
looking for ways to improve performance and consume 
health resources.

By comparing performance indicators with standards 
and examining the performance of military hospitals 
by the Pabon Lasso model, managers can be aware 
from standard deviation and also identify inefficient 
hospitals with unfavorable performance. Therefore, it 
is necessary for military health sector managers to take 
corrective actions for hospitals located in zone 1, as well 
as indicators that are far from the standard levels.   Also, 
managers should identify the factors that affecting 
improvement in hospital with favorable performance 
and by modeling and adjusting these factors for hospitals 
with unfavorable performance, they will make rapid 
improvements in performance indicators in military 
hospitals that located in inefficient zone.

Therefore, it is suggested that future studies use new 
qualitative approaches, especially Six Sigma, which 
is based on both quality and quantity improvement. 
Furthermore, it is recommended that this study be 
conducted over more time period and hospitals for 
future research.
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