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Introduction

he coronavirus 2019 (COVID-19)

pandemic caused an unprecedented
strain on healthcare systems around the
world." It was a challenge for national,
regional, and global preparedness and
response capacities and demonstrated the
limitations of many health systems at the
time of the pandemic.”” These challenges
demonstrated that scenario analysis and
having an estimated burden of care in a
pandemic can improve preparedness and
response.

Generally, one in five of COVID-19 cases
requires hospitalization and up to 16% of all
hospitalized patients need ICU admission.**!
However, the hospital’s in-patient care
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The coronavirus 2019 (COVID-19) pandemic resulted in serious limitations for healthcare systems,
and this study aimed to investigate the impact of COVID-19 surges on in-patient care capacities in
Iran employing the Adaptt tool. Using a cross-sectional study design, our study was carried out in
the year 2022 using 1-year epidemiologic (polymerase chain reaction-positive COVID-19 cases)
and hospital capacity (beds and human resource) data from the official declaration of the pandemic
in Iran in February 2020. We populated several scenarios, and in each scenario, a proportion of
hospital capacity is assumed to be allocated to the COVID-19 patients. In most of the scenarios, no
significant shortage was found in terms of bed and human resources. However, considering the need
for treatment of non- COVID-19 cases, in one of the scenarios, it can be observed that during the
peak period, the number of required and available specialists is exactly equal, which was a challenge
during surge periods and resulted in extra hours of working and workforce burnout in hospitals. The
shortage of intensive care unit beds and doctors specializing in internal medicine, infectious diseases,
and anesthesiology also requires more attention for planning during the peak days of COVID-19.
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capacity is limited and exceeding healthcare
capacity can lead to reduced quality of care
and increased mortality.>!

This has raised serious concerns about
the potential impact on health systems in
low- and middle-income countries (LMICs)
where some healthcare approaches were
about to collapse in response to the
COVID-19 pandemic.” Iran had one of the
highest death rates from COVID-19 among
Middle Eastern countries and was dealing
with a couple of COVID-19 surges.[”!

Many of the healthcare systems with different
levels of development employed innovative
measures to increase the in-patient capacity
by adding extra temporary beds or delaying
the selective surgeries and care to provide

How to cite this article: Hosseini-Jebeli S,
Tehrani-Banihashemi A, Eshrati B, Mehrabi A,
Benis MR, Nojomi M. Hospital capacities and
response to COVID-19 pandemic surges in Iran:
A quantitative model-based study. J Edu Health
Promot 2024;13:75.

© 2024 Journal of Education and Health Promotion | Published by Wolters Kluwer - Medknow 1



Hosseini-Jebeli, et al.: Hospital accreditation and COVID-19 response

COVID-19 care. However, managing the pandemic
depends on predicting the next surges and there is an
urgent need for tools to model the capacity of health
systems. 011

Intending to improve preparedness and national
response plans, the World Health Organization (WHO)
has designed several surge planning tools.*"* The one
which is employed in this study is the Adaptt tool,
developed by the WHO Regional Office for Europe, and
was used to predict intensive care unit (ICU) and human
resources capacity in Gulf Cooperation Council (GCC)
countries as well.'*16]

Therefore, this study aims to investigate the in-patient
care at COVID-19 surges in Iran by using the Adaptt
tool and real-world data to compare the estimation of
shortages with measures employed by the healthcare
system and discuss the lessons learned for future
preparedness. These quantitative estimates based on
the retrospective data can help healthcare authorities to
use scenario analysis to promote hospital preparedness
for an appropriate response to future public health
emergencies.

Materials and Methods

Using a cross-sectional study design, our study was
carried out using 1-year data from the official declaration
of the pandemic in Iran in February 2020. We employed
the Adaptt tool to evaluate the capacities of the hospitals
covered by the Iran University of Medical Sciences (IUMS)
in Tehran province. This study was approved by the
Research Ethics Committee of the Iran University of
Medical Sciences (ethical code: IRIUMS.REC.1400.696).

Tool

The Adaptt Surge Planning Support Toolis an Excel-based
graphical tool that simulates various parameters and
accordingly allows policy-makers and senior planners
to focus on surge planning information.!?!

Data collection

The required data to input the model in the Adaptt tool

were categorized into two parts:

A) Epidemiologic data: Daily confirmed COVID-19 cases
and a cumulative number of COVID-19 cases since
the beginning of the outbreak obtained from the
IUMS deputy of health. It should be noted that these
data were for those patients whose polymerase chain
reation (PCR) tests were found positive and include
those patients who were clinically diagnosed based
on the computed tomography (CT) scan.

B) Hospital capacity data: Including the number of
general and ICU beds in each hospital and data
on the number of COVID-19 patients hospitalized

in both general and ICU wards. We also obtained
the human resource (HR) data for different types
of staff including nurses, general practitioners, and
specialists in each hospital.

Modeling

The model needs to be populated by choosing the
epidemiologic model tab first. The epidemiologic model
should be chosen from two options: the widely used
SIR (Susceptible, Infected, and Recovered) model™” or
another customized model. We selected the SIR model
based on the input variables.!8!

Further parts of the tool were completed by the following
parameters: COVID-19 daily update, hospital activity and
practices (in/out), installed capacity, HRs, HR capacity (to
COVID-19 in-patients), and HR occupational risk.

Data analysis

We examined different scenarios to understand
how the surge in the cases and resource allocation to
COVID-19 patients would affect the hospital’s capacities.
These scenarios were defined by changing the available
hospital capacities (both beds and HRs) to respond to
the surges. Therefore, we assumed a range of best-case
scenarios (when the majority of beds and HRs were allocated
to COVID-19 patients) to worse-case scenarios (when there
were minimum resources available to these patients).

Results

Scenarios for prediction of required hospital beds
First scenario

In the first scenario, we assumed that 100% of university
hospital beds are allocated to COVID-19 patients; as
can be seen in Figure 1, there will be no shortage in the
system. Since it is not possible to allocate all beds to
COVID-19 patients, we examined other scenarios as well.

Second scenario

In the second scenario, we assumed 30% of the capacity
of the hospital beds is allocated to COVID-19 patients.
In this scenario, we still do not have any shortage in
the healthcare system as the beds available for oxygen
therapy could cover up to 20,000 cases and the peak does
not reach this point in this scenario.

Scenarios for prediction of the required HRs
First scenario

In this scenario, we assumed that 100% of our HRs in
the hospitals are allocated to COVID-19 patients and the
results showed no shortage.

Second scenario
As mentioned earlier, allocating all available HRs to
the treatment of COVID-19 patients is far from the
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Figure 1: Prediction of required hospital beds with 100% capacity of hospital beds
for COVID-19 patients

reality that happened in the healthcare system. So, in a
more realistic scenario, we assumed that 70% of the HR
capacity is allocated to treat COVID-19 patients. In this
case, no shortage was observed in HRs including GP,
specialists, and nurses.

Third scenario

In the final scenario, to get as close as possible to the
existing realities, we considered the HRs available for
the treatment of COVID-19 patients are 50% of the total
hospital capacity. Figure 2 below reports the shortage
divided up into different specialties.

Discussion

The Adaptt tool may assist the program managers and
health authorities to manage in-patient capacities by
predicting the number of beds and HRs required for
providing care for different categories (mild, moderate,
severe, or critical) of COVID-19 patients.’>"!

The recommendations for upgrading the capacity of the
hospitals to meet the requirement of acute and intensive
care broadly target four domains, namely, staff, premises,
supplies, and finally the framework. From the staff point
of view, the Adaptt tool estimates the requirement of the
health specialists and social workers depending on their
competence level to meet the daily health needs of the
diagnosed patients.l20?!!

In our initial scenario and assuming 100% allocation of
the available HRs to COVID-19 in-patient care, there is
no shortage of nurses in this scenario. The maximum
number of nurses is 3400, and at the peak of the disease,
the need for nursing staff reaches about 1200 people,
which is less than the number of available staff.

In the scenario of 70% available HRs, which is a more
realistic scenario and considers the HRs required for
other patients, the nursing staff capacity is reduced to
2,400 nurses, which still indicates the adequacy of the
HR during the surge period.
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Figure 2: Prediction of the required HRs with 50% capacity

In the 70% scenario, considering the fact that the
available specialists are also treating other patients and
not all of them necessarily play a role in the treatment
of COVID-19 patients, it can be observed that during
the peak period, the number of required and available
specialists is exactly equal, which was a challenge during
surge periods and resulted in extra hours of working and
workforce burnout in hospitals.

It should be noted that the main limitation of this study
was the epidemiologic data, which only reflected the
official positive test cases and not the CT scan or clinically
diagnosed ones. Therefore, the daily and total cases
reported are under-estimated. Although none of the
scenarios above shows the shortage of beds or HRs, in
real-world experience, there were severe shortages at
some points which interrupted the usual care, leading
to the cancelation of the surgeries while operation
halls were equipped for temporary intensive care of
the COVID-19 patients. Furthermore, during the first
year of the pandemic, temporary in-patient beds were
installed in non-hospital settings for COVID-19 patients
who needed care.

As for nursing staff, there were also real-world shortages
and the IUMS used temporary short-term contracts to
employ nursing senior students and those who were not
employed permanently by other hospitals for the period
of the pandemic only.

By having an estimation of required resources at surges
with monitoring the rapid upsurge within the number
of cases, actions should be taken to make more capacities
within or outside of the hospital, which can be reserved
for the care of COVID-19 patients, without compromising
the care for other patients.**!

The general coordination between different departments
of the hospital is important, and they should work in
utmost collaboration with each other to respond to the
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challenge of meeting the demands of healthcare services
at the time of the pandemic.>*!

Conclusion

The Adaptt tool is an applicable tool to predict shortages
at the sudden upsurge of COVID-19 cases, and thereby,
this analysis could be expanded to Tehran province
and country level in order to improve our planning
for preparedness and response to the COVID-19
surges in future. The shortage of ICU beds and doctors
specializing in internal medicine, infectious diseases,
and anesthesiology requires more attention for planning
during the peak days of COVID-19.
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