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Intrahospital Mortality Rate after the Implementation of the Second Phase
of the Health Sector Reform in Comparison with Before that in Iran

Abstract

Background: The second phase of the health sector reform, called the Health Sector Evolution
Plan (HSEP), has been implemented in Iran since 2014, aims to improve the equity and quality of
health services. In the present study, we aimed to measure the trend of hospitalization and the crude
intrahospital mortality rate from 1 year before the HSEP implementation (2013) to 5 years after
the HSEP implementation (2018) in public hospitals compared with profit, nonprofit, and charity
hospitals, which are affiliated with the Isfahan University of Medical Sciences (MUI). Methods: In
a prospective, cross-sectional study, the data related to the frequency of hospitalized patients and
intrahospital mortality during the time of hospitalization were collected through census sampling
from 39 public hospitals as the exposed hospitals and 20 profit, nonprofit, and charity hospitals as the
control hospitals. Results: After HSEP implementation, the frequency of hospitalization increased
in public hospitals by 50.45% compared with the previous period. Although the crude intrahospital
mortality rate increased from 12.61 to 12.93 per 1000 hospitalized patients (an increase of 2.54%)
in public hospitals, the raise was not significant (P value = 0.348). The frequency of hospitalization
increased in Social Security Organization’s (SSO) hospitals as well as charity hospitals. However,
the percent of decrease in the intrahospital mortality rates were —42.96%, —34.76%, and —18.47%
in the private, charity, and SSO hospitals, respectively, but was not significant (P value > 0.05).
Conclusions: The crude intrahospital mortality rates in public hospitals affiliated with MUI did not
change significantly after the implementation of the HSEP.
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the way they interact with patients and their
families.’”! The assessment of in-hospital
death has always played a crucial role in
assessing the burden of diseases and setting
priorities in many low-income countries.!”

Introduction

Achieving a higher level of health status
for people is the most important goal in
health policy in the 21 century. This goal
could be provided through a universal

health coverage approach, in which health
services are delivered equitably with proper
quality.t!)

The in-hospital death rate is a useful
indicator for assessing the quality of health
services.>¥ The in-hospital death rate is
an important index for the accreditation
of hospitals.”! This index is the result of
the services that have been provided to
patients in the health care system in either
outpatient or inpatient sections.’! The
in-hospital death index indicates the quality
of hospital services in terms of hardware,
such as specialized diagnostic or treatment
equipment and facilities, or software, such
as the diagnostic and treatment skills of
medical teams, the speed of their work, and
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In recent years, much attention has been
focused on the control and reduction of
in-hospital deaths. The in-hospital deaths in
the United States decreased by 8% in 2010
compared to 2000, while the hospitalization
rate increased by 11%. Out of every
100 hospitalized patients, an average of
2.5 patients died in the hospital in 2000,
which decreased to 2 per 100 hospitalized
patients in 2010.® Less than 2% of
hospitalized patients in England die each
year. New findings indicate that 3%-5% of
in-hospital deaths can be prevented.”! The
crude in-hospital death rates were reported
as 3.85% and 2.2% in the Netherlands and
Poland, respectively.l'®"] To the best our
knowledge, the in-hospital mortality rate
has not been reported from the Iranian
hospitals yet, while the intrahospital
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mortality rate has been reported as 13.2 at 4 months before
the HSEP.['”

The second phase of health sector reform in Iran
has been implemented since 2014. It was named the
Health Sector Evolution Plan (HSEP). The HSEP was
implemented to improve health equity and health quality,
particularly for patients suffering from complicated chronic
non-communicable diseases, with priority given to the
citizens staying in deprived regions of the country.t'*!

Some of the main objectives that have been pursued

following the HSEP implementation were as follows:

1. Reducing co-payment for patients admitted to public
hospitals to 10% of the hospital costs, as well as
providing medicine, medical equipment, consumables,
and diagnostic services. Based on this, public hospitals
are not allowed to reject or refer some patients to
private hospitals on the pretext of lack of services and/
or resources (except for referring to educational or
subspecialty hospitals).

2. Supporting doctors to stay in deprived, less-developed,
and remote areas to improve the quality of health
services.

3. To increase people’s access to second- and third-level
care and eliminate informal payments, the tariffs of
inpatient services have been multiplied, and those
expenses are reimbursed by governmental health
insurance.

4. Planning the presence of specialists and staff in public
hospitals to achieve response within 24 hours. In
addition to their basic monthly salaries, additional
payment was provided to specialists based on the
number of nights they stayed in the hospitals.

5. Planning to improve the quality of clinic visits in public
hospitals to make the full utilization of the facilities that
are available, maintaining academic staff in educational
hospitals, and increasing patient satisfaction.

6. Improving the quality of hotel services in public
hospitals either quantitatively or qualitatively.

7. Financial support for patients suffering from chronic
incurable noncommunicable diseases by reducing
co-payment and developing systematic care for them.!'¥]

In the early years of the HSEP implementation, following
the increase in the annual budget of the health sector,
39,000 hospital beds in the country were renovated or
upgraded and 21,000 beds (equivalent to 21%) were added
to the government (public) hospitals.!'*!

In 2014, despite the HSEP implementation in the public
hospitals affiliated with Isfahan University of Medical
Sciences (MUI) and simultaneously increasing access
to inpatient services for patients, unfortunately, little
research has measured the efficiency of the HSEP.I'2!®
After a major intervention through reducing co-payment
for receiving inpatient services, it appears that many
patients had unmet health needs, particularly elective

2

surgeries and/or treatment of chronic diseases that
required a lot of financial resources. In this new situation,
low-income patients will utilize these expensive health
services more comfortably. Hence, these patients who
are from a low socioeconomic background, suffered from
several complications that resulted in higher intrahospital
mortality rates, which did not affect the quality of the
hospital services. Therefore, for accurate interpretation of
HSEP outcomes, particularly the intrahospital mortality
rate, it appears that measuring the intrahospital mortality
rate for many years after HSEP implementation can
display the consequences of HSEP exactly. Although the
public hospital settings, the admitted patients in terms
of socioeconomic status, and disease severity markedly
differ from private, nonprofit, or charity hospitals, in
general, the intrahospital mortality rate differs obviously
between public hospitals and other hospitals, particularly
private hospitals. However, in the present study, we
aimed to measure the trend of hospitalization and the
crude intrahospital mortality rate from 1 year before
the HSEP implementation (2013) to 5 years after the
HSEP implementation (2018) in public hospitals, which
are affiliated with the MUI as the exposed hospitals.
Simultaneously, we measured the trend of hospitalization
and the crude intrahospital mortality rate in other
hospitals affiliated to MUI including private, charity, and
other nonprofit hospitals as the control hospitals during
that interval.

Methods

In a prospective, cross-sectional study in 2022, based on
the dataset from the Directorate of Treatment of MUI, the
data related to hospitalized patients (more than 6 hours)
and intrahospital deaths (deaths that occurred exclusively
during hospitalization before patients were discharged from
the hospital) were collected from 2 time periods, before
the HSEP implementation in 2013 and after the HSEP
implementation from 2014 to 2018.

Sampling was done through the census method. The
statistical population included the data regarding
hospitalized patients and intrahospital deaths. We
considered 39 governmental (public) hospitals as the
exposed hospitals, while 4 hospitals affiliated with the
SSO (nonprofit and nonpublic hospitals belonging to
workers and their families), 8 private (for-profit) hospitals,
4 hospitals affiliated with military and revolutionary
institutions, and 4 charity hospitals as the control hospitals.

Data related to hospitalized patients (more than 6 hours)
and intrahospital deaths, based on the researcher’s
checklist, were collected in terms of the year of research
and the type of hospital and were categorized into 2 distinct
groups: a) deaths that occurred within 24 hours of patient’s
admission, and b) deaths that occurred after 24 hours of
hospitalization.
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The crude intrahospital mortality rate was calculated by
dividing the patients who died during hospitalization time
per 1000 hospitalized patients each year.

The data regarding intrahospital mortality rates were
entered into the computer under SPSS Inc., Chicago,
IL, USA, version 16 for Windows. The changes in
hospitalization rate and the intrahospital mortality rate were
calculated according to each hospital type by determining
the difference between each indicator in 2018 from 2013,
followed by dividing this amount of difference by the
value of that index in 2013. After that, it was multiplied
by 100. Moreover, the mean of intrahospital mortality rate
in 2 periods, before and after the HSEP implementation,
were compared using the “Paired Sample Test,” whereas
o < 0.05 was considered significant.

Results

After the HSEP implementation (in 2018) compared to
its preceding period (2013), not only the frequency of
hospitalization increased in the public hospitals (50.45%),
but it also increased in the charity and the SSO’s hospitals
that were 89.47% and 47.51%, respectively. However, the
frequency of hospitalization decreased in the defense and
private hospitals as 12.78% and 13.59%, respectively.

In public hospitals, the crude intrahospital mortality rates in
patients with less than 24 hours of hospitalization increased
from 2.69 to 3.58 per 1000 hospitalized patients (an
increase of 33.08%) during 2013 to 2018 [Table 1].

In public hospitals, the crude intrahospital mortality rates
in patients who were hospitalized for more than 24 hours
decreased from 9.92 to 9.35 per 1000 hospitalized patients
(a decrease of 5.75%) during 2013 to 2018 [Table 1].

In public hospitals, the total crude intrahospital mortality
rates in patients who were hospitalized increased from
12.61 to 12.93 per 1000 hospitalized patients (an increase
of 2.54%) during 2013 to 2018 [Table 1]. According to
the statistical analysis using the “Paired Samples Test,” the
mean crude intrahospital mortality rate in public hospitals
after the HSEP implementation did not statistically show a
significant difference compared with the preceding period
(P value = 0.348).

Despite the constantly increasing trend of intrahospital
mortality rate in hospitals affiliated with defense and

revolutionary institutions from 4.9% to 6.78% (increasing
trend of 38.37%), a decreasing trend of intrahospital
mortality rate in SSO, charity, and private hospitals were
observed, which were (6.55%—-5.34%), (12.14%-7.92%),
and (2.77%—1.58%) respectively. The percentage of the
decrease in the intrahospital mortality rates were —42.96%,
—34.76%, and —18.47% in the private, charity, and
SSO hospitals, respectively, but were not significant
(P value > 0.05).

Discussion

After the HSEP implementation compared with its
preceding period, the frequency of hospitalization increased
primarily in the public and charity hospitals at 50.45%
and 89.47%, respectively, The Isfahan province comprises
more than 5 million people living in 24 districts. According
to the Iranian Health and Medical Education Ministry’s
guidelines, geographical and physical access to inpatient
services is proper in this province.'’l It appears that
reducing co-payment to less than 10% of bills at the time
of discharge in nonprofit hospitals, particularly in public
hospitals, will improve the economic access. Furthermore,
upgrading the physical access following HSEP
implementation led to more hospital services utilization in
nonprofit hospitals.!'®]

In the present study, the total crude intrahospital mortality
rates in public hospitals were 12.61 and 12.93 per 1000
hospitalized patients in 2013 and 2018, respectively.
We and other Iranian researchers mainly have reported
intrahospital death (the frequency of death of patients
that occurred during hospitalization and before discharge
from the hospital), whereas in the developed countries,
the hospital death comprised the death of any hospitalized
patient even after being discharged from the hospital till
1 month later (i.e., 30 days after discharge), and termed as
in-hospital mortality rate. The in-hospital mortality rates
were reported in the United States of America, England,
the Netherlands, and Poland as 2%, 2%, 3.85%, and
2.2%, respectively.®! The intrahospital mortality rate in
the Iranian reports is lower than the in-hospital mortality
rates, which were reported from developed countries. It is
noteworthy that according to a cultural habit, many doctors
and companions of seriously ill patients prefer their patients
to die at their homes rather than in hospitals. In such a
situation, it appears that the in-hospital mortality rate

Table 1: The trend of frequency of hospitalized patients and the crude intrahospital mortality rates in the public
hospitals affiliated with MUI during 2013-2018 (per 1000 hospitalized patients)

The change in variables in 2018 2017 2016 2015

2018 compared to 2013 (%)

2014 2013  Year

50.45% 529,048 391,523 395,565 354,758 352,373 351,653
33.08% 3.58 2.82 2.89 2.76
-5.75% 9.35 12.34 11.36 11.55
2.54% 12.93 15.17 14.25 14.30

Number of hospitalized cases

2.60 2.69  Mortality rate in <24 hours of hospitalization
9.79 9.92  Mortality rate in >24 hours of hospitalization
12.39 12.61  Total intrahospital mortality rate

International Journal of Preventive Medicine 2024, 15: 33
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would be much higher than the intrahospital mortality rate
in the Iranian hospital. Therefore, to compare the clinical
quality of hospital services in Iranian hospitals with that of
hospitals in developed countries based on the hospital death
index, it is necessary to measure the in-hospital mortality
rate in Iranian hospitals.

According to our findings, the intrahospital mortality rates
did not display a significant difference before and after the
HSEP implementation in public hospitals affiliated with
MUI, particularly when the intrahospital mortality rate
in less than 24 hours of admission. According to another
study in Iran, the intrahospital mortality rate in public
hospitals was 13.2 per 1000 hospitalized patients before
the HSEP implementation.'”? The rate of intrahospital
death in the present study did not show a significant
difference from the previous similar research findings.
These findings reported the intrahospital deaths in two
6-month intervals before and after the implementation of
HSEP. As the findings of current research were based on
the annual reports of 5 years, it appears that these findings
are more reliable.

Based on the findings of this study, the highest rate of
intrahospital death occurred in public hospitals. In addition,
the crude intrahospital mortality rates in patients with
less than 24 hours of hospitalization in public hospitals
increased by 33.08% per 1000 hospitalized patients from
2013 to 2018. In public hospitals, as well as in teaching
hospitals generally admit patients who are in medium
and low socioeconomic status, particularly those with
emergency conditions, such as patients suffering from
trauma and/or those with complicated clinical conditions.!'”
The results of Bayati’s study in Iran also suggested a higher
rate of intrahospital death in university hospitals than in
non-university hospitals. In addition, according to our
data, the rate of intrahospital death in the public hospitals
affiliated with MUI was 15.17 per 1000 admitted patients
in 2017, which was higher than the sum of intrahospital
mortality rate in the Bayati’s study in 2017 (in which the
intrahospital mortality rates were 6.24 and 5.58 per 1000
admitted patients in teaching and non-teaching hospitals,
respectively.l'! Similarly, in the United States of America,
the in-hospital mortality rate in teaching hospitals was
4.64%, which was higher than in non-teaching hospitals by
3.68%.1

In a situation where the insurance coverage amount of
government has significantly increased, and, on the other
hand, the reimbursement system for inpatient services
in Iranian hospitals is a case-mixed payment system, the
hospitalization rate in the charity and the SSO’s hospitals
increased by 89.47% and 47.51%, respectively. Although
private hospitals as well as charity hospitals have guaranteed
a better profit margin for their hospitals by reducing the
average length of stay of patients to the lowest possible
amount,? it is worth considering that the intrahospital

4

mortality rate in patients who died in less than 24 hours of
hospitalization, as well as the overall intrahospital mortality
rate in charity hospitals, were the lowest compared with
other nonprofit hospitals in these 5 years exhibiting a
general downward trend. This finding may confirm that by
improving the chance of utilization of inpatient services,
particularly in charity hospitals, where low-income people
seek inpatient services, who have been admitted in the
carly stage of diseases for their treatment. Obviously,
with these facilities, the probability of intrahospital death
is reduced.l'?!221 Consequently, the hospitalization rate in
private hospitals would be reduced and the data showed
a similar pattern. This finding, with the contents of the
previous paragraph, suggest that the HSEP implementation
displays the positive impact of improving health equity
with access to inpatient services for low-income patients
and improving the relative efficiency of inpatient services
in charity hospitals.

It appears that the interventions that have been carried
out in public hospitals in the format of the HSEP include
expanding active hospital beds, providing high-standard
diagnostic and treatment equipment, upgrading the
hoteling system, and establishing at least 1 specialist
doctor in government hospitals outside the office hours
or on holidays — all of which have chiefly led to an
increased level of patient satisfaction.'**! However, the
expenses incurred for the reimbursement of the inpatient
costs due to the increase in the tariffs for diagnostic
and therapeutic services, as well as compensation for
the co-payments of inpatient services for low-income
patients were grown up to 149% after the establishment
of the HSEP compared with the preceding period.?¥
Nevertheless, despite the increase in the expenses and
resources that were spent on hospital services, it is worth
considering the trend of intrahospital deaths in public
hospitals did not decrease significantly after the HSEP
implementation compared with its preceding period.
These findings are in concordance with Farzadfar’s report,
which emphasized that after the implementation of the
HSEP, there was not a rebate in the burden of diseases
in Iran.”” This evidence suggests that the need to review
the HSEP approaches by senior authorities concerned in
the Iranian Ministry of Health and Medical Education
and pay attention to those approaches that improve the
clinical quality of inpatient services in public hospitals
is required. It is also essential to improve the adherence
of doctors, other inpatient care providers, and hospital
authorities to the standard guidelines. In addition, those
interventions related to lifestyle modification and health
promotion of the population could be prioritized in the
next steps of health sector reform.!

Limitations

In this research, we did not evaluate the in-hospital
mortality rate and assess the factors affecting intrahospital

International Journal of Preventive Medicine 2024, 15: 33
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death including age and sex of patients, type of
disease-causing hospitalization death, type of intrahospital
ward, and the time of intrahospital death.[!222"]

For evaluation of the other outcomes after the
implementation of HSEP such as the quality of inpatient
services, it is necessary to measure the in-hospital mortality
rate, disease complications rate, nosocomial infection rate,
and patient satisfaction in the next research, possibly in a
long period year far away from 2013 to similar interval
after HSEP implementation.t!!

Conclusions

Following the Health Sector Evolution Plan (HSEP),
the frequency of hospitalization increased in the public
hospitals affiliated with Isfahan University of Medical
Sciences, whereas the crude intrahospital mortality rate
did not display a statistically significant change after the
implementation of the HSEP compared to its preceding
period.
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