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Abstract

Background: The health sector evolution plan was implemented in 2014 in government hospitals across the country as a part of the
universal health coverage achievement programs. This study assessed the performance of hospitals before and after the implementation
of this plan, using the Pabon Lasso model.

Methods: The population of this study consisted of the hospitals of the country in the 2013-2015 time frame; overall, 874 hospitals
(94.5% of the population) were included in the study. In order to assess performance, we used the Pabon Lasso model and hospital
performance indicators (Average Length of Stay, Bed Turnover, and Bed Occupancy Rate). The data were collected from the Hospital
Information System and provincial deputies of curative affairs and were then analyzed using the descriptive indicators of mean,
frequency, and median in SPSS 22. Also, Paired Student T-test and ANOVA were used to compare the performance of different
groups of hospitals before and after the implementation of the health sector evolution plan.

Results: The implementation of the health sector evolution plan has led to a significant improvement in the three performance
indicators in the hospitals of the country. Before the implementation of the health sector evolution plan, the most inefficient,
inefficient, fairly efficient, and most efficient zones included 31%, 18%, 17%, and 33% of the studied hospitals, respectively.
However, the implementation of the health sector evolution plan changed the percentages to 29%, 21%, 20%, and 30%, respectively.
Teaching hospitals, which are governmental and are mostly located in capital cities of the provinces, were overall more inefficient than
non-teaching hospitals.

Conclusion: The number of the most efficient and most inefficient hospitals has decreased, and the number of average performance
hospitals has increased after the implementation of the health sector evolution plan. Therefore, the health sector evolution plan has not
led to an overall increase or decrease in the performance of hospitals but has reduced the difference in the performance of hospitals.
Equal support of government hospitals along with financial protection against health expenses, improves the performance indicators of
hospitals and reduces performance differences among them.
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—What this article adds:

This study showed that the Health Sector Evolution Plan has
increased performance indicators in both government and non-
government hospitals in Iran. Also, this plan through creating
similar policies and strategies in government hospitals, has
caused some most efficient and most inefficient hospitals to
become hospitals with moderate performance.
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Introduction

In most countries, hospitals are the foundation of health
service provision, simultaneously monitoring and regulat-
ing the other health service provider organizations in their
catchment area (1) and their function has a great impact
on the success of the health system (2) .In Iran, more than
80% of hospitals are public, with private and charity hos-
pitals constituting the other 20% (3). Public government
hospitals have the highest share in satisfying the medical
needs of the society, but in recent years, due to financing
problems, people’s access to hospital services has become
increasingly limited, with nearly 17% of people lacking
health insurance in 2010 (4). According to the report is-
sued by the Eastern Mediterranean Regional Office (EM-
RO) of WHO in Iran, the Out of Pocket share of the total
health expenses was 58%, and various reports have
claimed that between 8.3% and 22.2% of the Iranian
households have faced heavy health expenses (5).

The aforementioned issues show that the goals of the
health sector, as defined in the fifth socio-economic de-
velopment program, have not been achieved. Therefore, in
the new government, special attention was paid to the
health sector, and both the Parliament and the government
provided the required resources for the reformation of the
health system. The health evolution plan was implemented
in 2014 in government hospitals (affiliated with MOHME)
of Iran, aiming at providing financial protection for pa-
tients, improving justice in access to health services, and
improving the quality of health services (6). Based on this
plan, hospital service coinsurance is 5% of the total ex-
penses for rural patients and 10% for urban patients; all
medicines and medical equipment necessary for hospital-
ized patients are provided free of charge, and extensive
services are provided to support patients with severe ill-
nesses. The plan was based on the presupposition that
considering the prior lack of patient financial protection, a
dramatic reduction in hospitalization and treatment ex-
penses in government hospitals should lead to an increase
in the utilization of the hospital facilities and significant
changes in their performance. However, there is no evi-
dence on the national level to prove or reject this hypothe-
sis.

The Health Sector Evolution Plan was implemented on-
ly in government hospitals, but because both government
and non-government hospitals are parts of a health system,
so despite the implementation of this plan in government
hospitals, there are indirect effects on non-government
hospitals in the country. Therefore, in this study, the ef-
fects of the implementation of this plan on all hospitals in
the country were examined.

Several models have been designed for the assessment
of organization performance, among which Pabon Lasso
is specially designed to assess hospital performance (7). In
this model, three performance indicators of bed occupancy
rate (BOR), bed turnover (BTO), and the average length
of stay (ALS) are analyzed in order to assess the overall
performance of hospitals (8). In the Pabon Lasso graphic
model, four sectors are constructed by two indicators of
BOR (longitudinal axis X) and BTO (lateral axis Y). In
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order to check the validity of the graph, a line is drawn to
connect zero to the point representing each hospital and
projected to reach the point representing the ALS value of
that hospital (9).

So far, many studies have employed this technique to
assess the performance of hospitals in Iran (10-15) and
other countries (16-22), but few have analyzed the per-
formance of all of the hospitals in a country using this
model. In this study, we analyzed the impact of HSEP on
the performance of hospitals classified according to their
main characteristics, such as type, size, and location, using
the PL method.

Methods

The present study is a descriptive-analytical study
which is conducted cross-sectionally. In this study, the
Pabon Lasso model was used to analyze the data related to
the performance indicators of all of the hospitals in the
country.

Study Population

The population included 924 hospitals that were opera-
tional between 2013 and 2015 in Iran. As the records of
some hospitals were either not available or not properly
reported, 874 hospitals (94.5%) were included in the
study. These 874 hospitals included government hospitals,
public quasi-government hospitals (army and social secu-
rity affiliated), private hospitals, and charity hospitals. It is
worth mentioning that the health sector evolution plan was
implemented only in government and university hospitals,
which are affiliated with MOHME.

Data Source

The data related to the performance indicators (bed oc-
cupancy rate, average length of stay, and bed turnover) of
hospitals between 2013 and 2015 were collected from the
Hospital Information System. Data related to the number
of beds, type of ownership, city, and population of the city
in which hospitals were collected by the research team of
the deputy of curative affairs of all provinces across the
country. In order to collect information, an exclusive data
portal was designed, and data related to hospitals in each
of the 439 counties were entered into the portal by an ex-
pert in the deputy of curative affairs of each province. The
data were sent to the research team after confirmation by
the provincial authorities.

Data Analysis

The performance of hospitals was assessed using the
Pabon Lasso model in this study. The Pabon Lasso model
is one of the most important and suitable methods for as-
sessing hospital performance (18). In this model, the per-
formance of hospitals is assessed using performance indi-
cators of bed occupancy rate (BOR), average length of
stay (ALS), and bed turnover (BTO) (19, 23).

In order to draw the Pabon Lasso graphic diagram, a
vertical and a horizontal line were drawn at the medians of
BOR and BTO, creating four quadrants (zones) in the
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graph (17, 19). BOR medians for hospitals were 63 and
70, in 2013 (before the HSEP) and in 2015 (after the im-
plementation of HSEP), respectively. Also, BTO medians
for hospitals were 82 and 92 in 2013 and 2015, respective-
ly. Pabon Lasso graphs were designed based on these val-
ues in SPSS 22.

Later on, the data related to the performance indicators
were entered into SPSS 22, and the location of each hospi-
tal on the Pabon Lasso graph was determined using the
Regression Variable Plots command. Also, separate
graphs were designed based on parameters such as func-
tion, ownership, and city in order to achieve a better rep-
resentation of the locations of hospitals on the graphs in
the years before and after the implementation of HSEP.
Consequently, each hospital was placed in one quadrant
based on its performance indicator values. The position of
each hospital in each quadrant shows the efficiency status
of that hospital (22, 24).

In order to compare the status of performance indicators
of different groups of hospitals in the years before and
after the implementation of HSEP, Paired Student t-test
and ANOVA test were used.

Results

Accurate information on the performance indicators of
874 hospitals out of a total of 924 hospitals in Iran was
available and was included in the study. Analysis of find-
ings showed that the means of the three indicators of bed
occupancy rate, average length of stay, and bed turnover
increased after the implementation of HSEP and that the
increase was significant (Table 1).

In the three years altogether, 27% of government hospi-
tals were placed in the first zone, 22% in the second and
fourth zones, and 30% in the third zone. Also, on average,
35% of non-government hospitals were placed in the third
zone and 33% in the first zone.

Based on the performance division in the Pabon Lasso
model, before the implementation of HSEP, 31% of hospi-
tals were in the most inefficient zone, 18% in the ineffi-
cient zone, 33% in the most efficient zone, and 17% in the
efficient zone; however, after the implementation of
HSEP, 29% were in the most inefficient zone, 21% in the
inefficient zone, 30% in the most efficient zone, and 20%
in the efficient zone.

Table 1. The average of hospital performance indicators in Iran by type of hospital from 2013 to 2015

Hospital type Number  Percent BOR p* ALS p* BTO p*
Before After Before After Before After
Government' 552 63% 59.46 69.68 <0.001 328 3.42 0.037 31.50 98.84 <0.001
) Public? 137 16% 63.47 66.15 0.080 421 436 0.400 85.49 86.94 0.640
Ownership . B
Private 156 18% 5021 56.23 <0.001 2.33 2.67 0.001 88.89 99.14 0.005
Charity 29 3% 51.45 56.00 0.030 2.03 227 0.080 89.97 94.07 0.540
p* <0.001 <0.001 <0.001 0.001 0330 0.340
Teaching 265 30% 68.37 76.02 <0.001 433 437 0.720 80.51 90.90 <0.001
Type Non- teaching 609 70% 53.74 62.03 <0.001 273 2.96 <0.001 85.12 99.47 <0.001
p* <0.001 <0.001 <0.001 <0.001 0.200 0.100
Fewer than 32 100 11% 32.64 4425 <0.001 1.87 235 0.025 67.60 99.91 0.053
beds
33-64 180 21% 49.38 57.61 <0.001 2.83 3.01 0.013 83.42 97.63 <0.001
65-100 158 18% 56.23 64.85 <0.001 3.19 339 0.130 85.88 96.73 0.001
) 101-180 263 30% 67.30 74.15 <0.001 321 326 0210 94.28 103.78 <0.001
Size 181-250 81 9% 65.94 73.54 <0.001 3.73 3.84 0.190 78.86 88.21 0.003
251-400 57 7% 74.32 80.42 <0.001 478 4.67 0.530 78.49 86.47 <0.001
401-600 2 3% 72.73 81.41 0.030 6.77 7.59 0.490 57.77 63.82 0.004
More than 12 1% 78.75 81.75 0.240 4.00 4.00 1.000 75.25 78.83 0.190
600 beds
p* <0.001 <0.001 <0.001 <0.001 <0.001 0.150
) Provincial® 480 55% 62.22 67.73 <0.001 3.81 3.96 0.068 82.93 90.35 <0.001
Location District* 394 459% 53.27 64.49 <0.001 2.50 2.70 <0.001 84.70 104.82 <0.001
p* <0.001 0.022 <0.001 <0.001 0.600 0.003
Population Under 50000 55 100 33.20 49.55 <0.001 1.94 233 0.001 57.87 83.73 <0.001
of the city population
50000-100000 99 11% 4891 62.32 <0.001 2.13 2.36 0.024 85.05 105.30 <0.001
100000-300000 199 23% 57.98 67.58 <0.001 2.46 2.56 0.158 88.59 110.65 0.006
300000-500000 91 11% 63.32 70.14 <0.001 4.02 3.99 0.750 86.60 96.64 0.015
500000-1000000 108 12% 60.04 69.45 <0.001 3.84 429 0.002 77.67 87.59 0.011
1000000~ 149 17% 63.00 67.80 <0.001 3.83 3.87 0.590 86.21 95.61 <0.001
2000000
Over 2000000 173 20% 63.68 67.00 0.007 3.80 3.98 0.330 85.71 87.38 0.490
p* <0.001 <0.001 <0.001 <0.001 0.003 0.015
Total 874 100% 58.18 66.27 <0.001 3.2 3.39 0.001 83.73 96.87 <0.001

' Government hospitals include MOHME affiliated hospitals which are established and managed using government budget.
% Public quasi-government hospitals are hospitals which are established by military organizations, banks, large industries, and social security iinsurance and provide free services or

services with government prices.

° Hospitals located in capitals of provinces.

* Hospitals located in districts outside capital cities.
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The mean of performance of hospitals in the three-year
span shows that 30% of hospitals were in the first (most
inefficient) zone, and 31% were in the third (most effi-
cient) zone of the Pabon Lasso graph. Public quasi-
government, private, charity, non-teaching, district, and
small (under 180 beds) hospitals as well as hospitals lo-
cated in cities with populations under 300 thousand peo-
ple, had a higher share in the two aforementioned groups.

Also, 19% of hospitals were in the second and fourth
zones of the graph, among which government, public qua-
si-government, private, teaching, provincial, and over-
180-bed hospitals, as well as hospitals located in cities
with populations over 500 thousand, had a higher share in
these two groups (Graph 1).

Graph | demonstrates the mean of performance for hos-
pitals related to each category in the years between 2013
and 2015. This column graph demonstrates the percentage
of the hospitals in each performance status to the total
hospitals in each category.

If the green column is high, it means that there are more
hospitals with good performance, and the red column
means poor performance. This graph shows that the green
part (the share of efficient hospitals of the total hospitals
in the category) in the group of teaching, government, and
provincial hospitals includes fewer hospitals than the other
groups do. Therefore, it seems that the performance of
non-government, non-teaching, district, and small hospi-
tals, as well as hospitals located in small cities, is better.

Graph 2 clearly demonstrates the effect of the imple-
mentation of HSEP on the performance of hospitals in the
country. Graph 2 is a reflective graph that demonstrates
the movement of hospitals among the zones of the Pabon
Lasso graph between 2013 and 2015. As observed, the
combined number of hospitals is the same in the two low-
er zones and the two upper zones. The lower area demon-

strates the number of hospitals that left the performance
zone after the implementation of HSEP and the upper area
shows the number of hospitals that were transferred to a
new zone after the implementation of HSEP.

In this graph, when the red part (the number of hospitals
with poor performance) is in the upper area of the graph, it
means that after the implementation of HSEP, the perfor-
mance of some hospitals has declined, and the size of the
red part shows the percentage of changes; the bigger the
red part is, the higher the percentage of efficient and fairly
efficient hospitals that became inefficient after the imple-
mentation of HSEP becomes.

If the green part is in the wupper area of the graph, it
means that the HSEP has made some hospitals more effi-
cient. The bigger this green part is, the higher the percent-
age of poor and average performance hospitals that have
become efficient due to HSEP becomes. Based on these
guidelines, considering the fact that in most categories, the
green and red parts are below the origin axis, we can say
that between 2013 and 2015, the number of most efficient
and most inefficient hospitals decreased and that the per-
formance of most hospitals moved toward the average.
The only cases of performance improvement are seen in
hospitals with 400 to 600 beds and in hospitals with 180 to
25 beds.

In this graph, the length of the columns shows the per-
centage of hospitals that experienced changes in perfor-
mance leading to a place shift on the Pabon Lasso graph
after the implementation of HSEP. The hospitals with
more than 600 beds experienced the greatest changes in
performance after the implementation of HSEP, and hos-
pitals with 181 to 250 beds experienced the smallest
change in performance.

In Graph 2, the low height of the columns for most cat-
egories shows that very limited changes occurred in them,
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Graph 1. Average performance of hospitals by percent of hospitals in 2013 to 2015
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Graph 2. The effect of the HSEP on the performance of hospitals of the country (changes occurred in 2013-2015)

and that less than 10% of the hospitals experienced
movement between the zones of the Pabon Lasso graph.
Only in the category of hospitals with 401 to 600 beds and
hospitals with more than 600 beds, more than 10% of hos-
pitals moved from one zone to another. For instance, in
total, less than 5% of non-government hospitals and less
than 3% of teaching hospitals moved from one zone to
another during the three-year span of the study. On the
other hand, the height of all the data points on the graph
for hospitals with more than 600 beds shows that after the
implementation of HSEP, these hospitals have experi-
enced great change in their performance and that 17% of
hospitals with good performance and 17% of hospitals
with poor performance have achieved an average perfor-
mance level.

Discussion

The present study was conducted aiming at assessing
the performance of hospitals of Iran before and after the
implementation of the health sector evolution plan (HSEP)
using the Pabon Lasso model.

Most hospitals in Iran are governmental, and therefore,
most of the programs for achieving Universal Health Cov-
erage (UHC) are implemented in these hospitals (24-26).
The HSEP was the most important intervention which
affected the hospitals in the time span of the study, and it
was only implemented in government hospitals (27).
Therefore, we may attribute the increase in performance
indicators to the implementation of this plan. The signifi-
cant decrease in the patient share of expenses in govern-
ment hospitals was the most important outcome of the
HSEP, which led to the sudden rush of a large number of
patients toward government hospitals. Accumulation of

unmet health needs in recent years was the main reason
for the sudden increase in the bed occupancy rate in gov-
ernment hospitals in 2015. Also, providing much cheaper
diagnostic and therapeutic services in government hospi-
tals (patient’s share of health expenses was 5-10%) for all
patients has caused poorer patients and those who needed
more complicated treatments and longer stays to choose
government hospitals (28).

Increases in indicators in non-government hospitals can
be due to the reactions of these hospitals and the popula-
tion to the implementation of HSEP in government hospi-
tals. The fact that government hospitals are crowded and
their capacity is always full, and efforts of private, charity,
and public hospitals for improving the utilization of hospi-
tal beds can be reasons for an increase in non-government
hospital performance indicators in the years after the im-
plementation of HSEP (29, 30). Findings of other studies
which were related to the assessment of the changes due
to the implementation of HSEP also showed that the high
number of patients using government hospitals and the
long waiting lists have caused some of the remaining pa-
tients to choose non-government hospitals; thus, probably
with the increase in the bed occupancy rate in government
hospitals, the value of this indicator increased in non-
government hospitals as well (31).

Some of the findings of the study are different from the
findings of other studies. In most cases, teaching hospitals
in large cities are introduced as efficient hospitals (32-34).
Also, findings of an extensive study on 371 urban hospi-
tals for acute care in America showed that teaching hospi-
tals have better performance than non-teaching hospitals
(35). However, the findings of the present study showed
that teaching hospitals in Iran had a lower performance
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than non-teaching hospitals. It seems that two factors may
account for this issue. First, in the logic of the Pabon Las-
so model, an increase in the average length of stay and
consequently a decrease in the bed turnover rate will cause
the hospitals to be placed in fairly inefficient and ineffi-
cient zones. The advocates of this logic believe that long
stays will not lead to the improvement of the treatment
outcomes but will prevent the utilization of hospital beds
for other patients (36-38). In addition, we need to consider
the fact that teaching hospitals are referral destinations for
patients with chronic and complex disease from small
cities (39). Therefore, in these hospitals, the average
length of stay is higher, and bed turnover is lower than
they are in other hospitals, which will in turn, place them
among inefficient hospitals (6, 40, 41).

The second reason for the low performance of teaching
hospitals could be related to their nature and role in the
medical sciences education system. In 1985 in Iran, medi-
cal sciences research and education were integrated with
the Ministry of Health. Consequently, all of the govern-
ment hospitals in large cities became teaching hospitals
(42). Teaching hospitals have various functions such as
treatment of patients, educating students, and conducting
research projects (43). In fact, curing patients (with educa-
tional aims) along with promises by the government to
satisfy all the medical needs of people and to support pa-
tients with low income have exposed teaching hospitals to
inefficiency (44, 45). Also, similar findings showed the
inefficiency of teaching hospitals in the Czech Republic
(40).

The findings of the present study showed that as the
hospital size increases, the average length of stay would
significantly rise and the average length of stay in hospi-
tals with 400 to 600 beds is nearly 3 times higher than
hospitals with 32 beds. Therefore, most large hospitals in
Iran are in low and average performance zones of the
Pabon Lasso graph. Another study which was conducted
in 2004, confirms this theory (46). Studies conducted in
Denmark and Portugal emphasized economies of scale
and tried to determine the optimal size of hospitals in or-
der to improve hospital performance (47, 48). Studies
conducted in the USA and the UK show that efficient
hospitals have somewhere between 300 and 600 beds (46,
49), and that the best performance is seen in hospitals with
200 to 300 beds (47, 50). The results of a systematic re-
view done by Giancotti showed that economical and cost-
effective sizes are attributed to hospitals with 200 to 300
beds, and hospitals with fewer than 200 beds or more than
600 beds are inefficient and uneconomical (51). A study
conducted in the Czech Republic also showed that average
hospitals, which receive about 10000 patients per year,
and hospitals located in big cities, which operate in com-
petitive environments tend to be more efficient (40).

This study showed that most hospitals in the first zone
(poor performance) are small and very small hospitals
(with fewer than 64 beds) that are located in small cities.
Usually, in these sorts of hospitals, due to the lack of spe-
cialized wards, defects in the service chain, and low popu-
lation, few demands are made for in-patient services by
the inhabitants of the district. This leads to insufficient
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utilization of the capacity of these sorts of hospitals, and,
consequently, to their inefficiency. Also, it is possible that
these hospitals are established in some cities in which in
spite of a previously existing hospital with the same quali-
ty and characteristics which was sufficiently responding to
people’s needs, a person or organization has established a
new hospital without needs assessment or merely with
political or charity purposes in mind (32, 39). Findings of
a study conducted in Ireland support the policy of closing
down small hospitals or reconstructing and extending
these hospitals (52).

A high percentage of the hospitals in the third zone of
the Pabon Lasso graph (efficient) were public non-
government, private, and charity hospitals, as well as dis-
trict hospitals, hospitals with 180 to 250 beds, and hospi-
tals located in cities with populations under 300 thousand
people. All of these hospitals are non-teaching hospitals
which try to optimally utilize all the available beds
through proper management, even if they do not have the
minimum number of beds (53). Empirical results show
that private and non-profit hospitals are more cost-
effective and efficient than government hospitals are (54).

Comparing Pabon Lasso graphs of different groups of
hospitals in 2013 and 2015 provided the possibility for
analyzing the movement of hospitals from efficient zones
to inefficient zones. In most groups, a small number of
hospitals experienced performance changes, but the
changes were quite similar in such a way that in most
groups, the number of most efficient and most inefficient
hospitals has decreased and the number of average-
performance hospitals has increased. In other words, in
the three years of the study (before and after the imple-
mentation of the HSEP) the performance difference
among hospitals decreased. This is due to the fact that the
HSEP, through obligating all government hospitals to per-
form under similar instructions in receiving and treating
patients, has created similar policies and strategies in gov-
ernment hospitals (29).

The short period of time cowvered in the study is one of
the limitations of our study which is due to lake of access
to accurate and reliable data of several points of time be-
fore and after the HSEP. The data used in this study were
collected in for Iran Health Road Map 2026 project in
collaboration with all medical universities in the country.
Unfortunately, this process has not been done before and
has not been repeated since 2015.

The present study is the first study to assess the perfor-
mance status of all of the hospitals in a three-year time
span. So far, few studies have analyzed the indicators of
all the hospitals in a country and the findings of this study
can provide evidence about effective parameters on hospi-
tal performance. There have been many doubts about the
effect of educational performance on hospital efficiency in
Iran, but this study showed that based on the Pabon Lasso
model, teaching hospitals are significantly less efficient
than other hospitals in the country. Since qualitative re-
search is complementary to quantitative research and pro-
vides a better understanding of the causes of phenomena
(55), it is suggested that qualitative studies be conducted
in the future to investigate how various factors affect the
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efficiency of hospitals.

Conclusion

The present study showed that the HSEP has increased
the values of performance indicators in both government
and non-government hospitals in Iran. Also, this plan,
through creating similar policies and strategies in govern-
ment hospitals, has caused some most efficient and most
inefficient hospitals to become average-performance hos-
pitals. Equal support of government hospitals along with
providing financial protection for people against health
expenses, has improved the performance indicators of
hospitals and reduced the performance differences among
them.
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