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:ABSTRACT
1

‘Introduction: Climate change is a long-term climate variations caused by
' human activities that alters the composition of the global atmosphere. Climate
!change is one of the biggest threats to health. Iran's health system should
i respond to climate change-related health threats. The purpose of this study was
ito identify the challenges and solutions to build a climate resilient health
i system for Iran.

iMethods: This qualitative study was conducted using interpretive
i phenomenology method and semi-structured interviews with 32 policy makers,
'managers, experts and researchers from the Ministry of Health, Ministry of
fagriculture, Ministry of roads and city planning, Environmental protection
forganization, National ~meteorological organization, Atomic energy
forganization, Universities, Associations, and Research institutes. Participants
!were selected through purposeful and snowball sampling methods. Framework
fanalysis method was used to analyze the data.

'Results: Eighty four challenges to the resilience of Iran's health system
fagainst climate change were identified, which were grouped into two
! categories of factors inside the health system, (i.e., governance and leadership;
!financing; health workforce; facilities, equipment and medicines; health
finformation system; and health services delivery) and factors outside the health
!'system (i.e., political, economic, social, technological, environmental and legal
! factors). Overall, 91 solutions were identified to solve these challenges and to
!strengthen Iran's climate resilient health system.

!Conclusion: Iran's health system is facing several barriers to be climate
!resilient. Actions at the macro, meso and micro levels, inside and outside the
' health system should be carried out to increase the adaptability and resilience
1of the Iranian health care facilities.
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Extended Abstract

'Introduction

Climate change is a long-term climate
variability caused by human activities that
alters the composition of the global
atmosphere. Human actions, especially the
burning of fossil fuels and the release of air
pollutants, cause significant changes in the
global climate. Climate change is one of the
most important challenges of the 21st
century, which causes heat waves, storms,
floods, droughts and air pollution. The
increase in the emission of greenhouse
gases such as carbon dioxide, methane and
nitrogen dioxide caused by human activities
is one of the main causes of global
warming. [1] Iran, with a population of
about 85 million people and an area of
1,648,195 square kilometers, is located in
the southwest region of Asia. [2] Iran's
climate is mostly dry and semi-arid, except
for the western and northern coastal areas.
Iran is very vulnerable to the effects of
climate change due to its geographical
location, dry and semi-arid weather and
economic structure. Many parts of the
country are exposed to drought. It is
predicted that the average annual
temperature of the country will increase by
1.5°C t0 5.2 °C between 2071 and 2100. [3]
Climate change affects human health
directly by changing the weather pattern
(extreme heat and cold, storm, flood and
drought) and indirectly by changing the
quality of water, air and food. [4] Heat
stress causes diseases such as lethargy,
diarrhea, skin sensitivity, stroke and even
death. Air pollution increases death due to
respiratory infections, lung cancer and
cardiovascular diseases. Also, climate
changes lead to changes in the pattern of
diseases transmitted through water, food,
and vectors, and cause an increase in
infectious diseases transmitted through
water, food, and vectors. [5] The World
Health Organization predicted that between
2030 and 2050, climate change will lead to

250,000 deaths per year due to
malnutrition, malaria, diarrhea and heat
stress. [6] Climate change will lead to the
death of about 48,000 children due to
diarrhea, 60,000 children due to malaria
and 95,000 children due to malnutrition by
2030. [5] It is predicted that the rate of death
due to heat in Iran's elderly people will
reach about 16 to 69 cases per 100,000
elderly people in 2080. It was 6 cases per
100,000 elderly in the period of 1961-1990.
About 27,178 and 1,147 deaths attributed to
outdoor air pollution and indoor air
pollution were reported in Iran in 2016. [3]
Health care facilities should be resilience
enough to provide health services without
interruption in an unstable weather. On the
other hand, they contribute to the
production of greenhouse gases owing to
their 24-hour activity and high energy
consumption. Therefore, Iran's health
system should be resilient and adaptable to
provide the health services needed without
interruption and reduce its contribution to
the country's carbon footprint. [4]
However, Iran's health system is vulnerable
to the effects of climate change. Therefore,
the current research aimed to identify the
challenges of Iran's health system resiliency
against climate change and to find solutions
to strengthen it. The results of this research
provide valuable information to policy
makers and managers to strengthen the
climate resilience of Iran's health system.

'Methods

This study was conducted using the
interpretive phenomenology method in
2022. Phenomenology is a purposeful,
structured, scientific and objective study to
describe an event, activity, process and
phenomenon. [7] Interpretive
phenomenology includes three stages of
primary understanding of the research
topic; conducting study and collecting
information; and reflection on the data. [8]
A researcher should improve his/ her
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knowledge about the research topic in
advance, to collect deep and comprehensive
data during the research and to have a better
interpretation of the findings and create
new knowledge. Data was collected
through in-depth semi-structured
interviews with 32 policy makers,
managers, experts and researchers from the
Ministry of Health, Ministry of agriculture,
Ministry of roads and city planning,
Environmental protection organization,
National meteorological organization,
Atomic energy organization, Universities,
Associations, and Research institutes. The
participants  were  selected through
purposeful and snowball  sampling
methods. The interviews continued until the
theoretical data saturation was reached (32
interviews). Most of the interviewees were
male (78.1 percent), in the age range of 41
to 50 years (46.9 percent), had a work
experience of 21 to 30 years (43.8 percent)
and had doctorate educational degree (68.7
percent). A semi-structured interview guide

was designed using the research objectives
and a review of similar studies. Interviews
were conducted at the workplace of
interviewees or by video call with Skype
and WhatsApp. Ritchie and Spencer's
framework analysis method, including
familiarization; identifying a framework;
indexing; charting; and mapping and
interpretation, was used to analyze the
qualitative data of the research. [9]
MAXQDA software was used for coding
and data management.

'Results

Factors inside and outside the Iranian health
system create challenges for the climate
resilience of the country's health system.
Fifty-one internal  challenges  were
identified, and grouped into six categories
of governance and leadership; financing;
health workforce; facilities, equipment and
medicines; health information systems; and
service delivery. Overall, 64 solutions were
found to solve these challenges (Table 1).

Table 1. Internal challenges of Iran's health system’s resilience against climate change and solutions

Themes Challenges

Solutions

« Lack of a strategic and operational
national plan to strengthen the
health system resilience

Inadequate  competence  and
commitment of health policy
makers and managers

Lack of management stability and
short-term  thinking of health
managers

» Weak internal and external
communications of the Ministry of
Health

Lack of health and climate change
departments in provinces and cities
Predominance of treatment over
prevention thinking among
managers

Failure to effectively use the
capacity of non-governmental
organizations

Lack of national indicators for
measuring the health effects of
climate change

Lack of periodic reports of the
performance of departments in
health and climate change

Governance
and
leadership

» Formulating national climate change and health policy

» Formulating a strategic and operational plan to
strengthen the adaptability and resilience of healthcare
facilities

» Formulating  a program for energy utilization in
healthcare facilities

* Developing a program to reduce carbon dioxide
production in healthcare facilities

» Developing a program to reduce the health effects of
climate change

« Evidence-based policy making on climate change and
health

« Strengthening the position of the Ministry of Health in
the national climate change committee

« Creating the social deputy in the Ministry of Health

» Development of public and private sector partnerships
in health and climate change programs

* Increasing managers' awareness about the importance
of healthcare facilities’ resilience

» Management and leadership of climate change and
health programs

* Preparation of national indicators for measuring the
health effects of climate change

« Continuous evaluation of the health effects of climate
change

* Publication of reports on the performance of climate
change programs
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Table 1. Continue

Themes Challenges Solutions
« Lack of sustainable financial resources | ¢ Providing sustainable financial resources for health
for climate change and health and climate programs
« Lack of access to international | « Allocating a special budget for the resilience of
resources due to sanctions healthcare facilities
. . e Lack of insurance mechanism for | « Unifying the structure and policy of health
Financing people who face climate change insurance programs
incidents « Providing insurance for accidents related to climate
« Lack of suitable insurance programs | change for healthcare facilities
for healthcare facilities
» Limited insurance coverage of
healthcare facilities against accidents
» Immigration of doctors and nurses * ldentifying key positions in times of crisis and
« Lack of enough health workforce strengthening them
» Limited use of management and | « Providing the specialized staff required for
climate change experts healthcare facilities
Health * Low awareness pf health workers | » Family doctor training and strengthening the family
about climate resilience doctor program
workforce « Insufficient in-service training on |  Utilization of volunteers, military forces and the
health and climate change for health Red Crescent staff during climate crises
workforce * In-service training of health workers in resilience
against the climate change
» Launching specialized post-graduate courses
related to health and climate change
« Less attention to climate change in the | « Developing standards for the construction of
design and construction of healthcare healthcare facilities with a climate resilience
facilities approach
 Vulnerability assessment of healthcare | « Supervising the construction of healthcare facilities
Facilities facilities againstplimate change . in accordance with national standards_ -
. ' » Waste of energy in healthcare facilities | « Increasing the safety of healthcare facilities
equipment « Poor supervision of the sewage | ¢ Using renewable energy in providing electricity to
ﬁ:‘g dicines disposal system of healthcare facilities healthcare facilities

Lack of physical resources

Low use of new technologies for the

resilience of healthcare facilities

» Lack of stocks of medicine and
medical supplies in times of crisis

* Lack of medicines and supplies for

climate change conditions

The use of renewable energy in healthcare centers
Planting native plants in healthcare facilities
Management of water consumption in healthcare
facilities

Sanitary disposal of waste from healthcare facilities
Using the maximum natural light of sun in
healthcare facilities

Estimating the need for equipment, and medicines
related to health and climate change

Provision of equipment according to the climatic
conditions of each region

Increasing equipment and medicine to prepare for
climate change crises
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Table 1. Continue

Themes Challenges Solutions
» Low accuracy of the assessments in | « Preparing a report on the effects of climate change
climate resilience and adaptation of | on the health
healthcare facilities » Modeling the effects of climate change on health
e Lack of wvulnerability map of | « Using the power of knowledge-based companies in
healthcare facilities against climate climate and health programs
change * Vulnerability assessments
« Limited sharing of data « Evaluating the vulnerability of healthcare facilities
» Weakness of health information in extreme events caused by climate change
management systems * Preparing a national map of diseases attributed to
Health « Lack of data collection systems related climate change
information to health and climate » Compilation of national guidelines
system « Difficulties in access to climate and | « Creating a system for registering and surveillance
health data of climate change- related diseases
 Lack of a comprehensive and | ¢ Creating an early warning system to predicting
integrated information system health risks
« Lack of clear research priorities « Developing a comprehensive disaster management
* Lack of research credits information software
» Low quality and inapplicability of the | « Developing software and hardware communication
researches infrastructure  in  emergency situations for
» Conducting repetitive research healthcare facilities
* Non-synergism of the conducted | « Determining research priorities in health and
researches climate change
» Conducting  research by non- | « Creating a climate change and health think tank
specialists  Transferring  researches to scientific and
» Not applying research findings specialized centers
» Promotion of knowledge-based research towards
the construction of environmentally friendly
devices
« Allocation of funds to carry out applied studies
 Conducting comparative studies
« Future studies of climate change
+ Conducting multidisciplinary and interdisciplinary
researches
« Insufficient attention to environmental | « Seeking support from the Ministry of Health to
determinants of health reduce pollutants
« Focus on treatment of diseases instead | « Shaping discourses related to climate and health
Health of prevention + Formulation and implementation of the program to
services  Changing the pattern of diseases due to reduce diseases and injuries attributed to climate
delivery climate change change
e Lack of a comprehensive and | « Determining the duties of organizations in health
collaborative health and climate | and climate change
change program * Increasing the capacity of hospitals in each region
* Reactivity of the health system against | according to environmental problems
climate change * Needs assessment of health service related to
« Deterioration of the buildings of | climate change
healthcare facilities
* Inadequate state of resilience of
healthcare facilities
« Failure to comply with the rules related
to resilience

Thirty three external challenges to the
climate resilience of Iran's health system
were identified and grouped into political,
economic, social, technological,

environmental and legal categories.
Overall, 27 solutions were found to solve
these challenges.
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Table 2. External challenges of Iran's health system resilience against climate change and solutions

Themes Challenges Solutions
« Low attention to the climate change and its | « Special attention of government to climate
effects change
* The inefficiency of the public | « Using climate change diplomacy to reduce
administration system sanctions
.. « Political sanctions « Appointing a climate change advisor to the
Pfolltlcal * Diplomatic tensions between Iran and president
actors neighboring countries due to the water crisis | « Determining the duties of all organizations in
« Insufficient environmental diplomacy climate change
« Considering climate change as a security | « Active monitoring of climate change programs
issue « International cooperation in health and climate
change
Economic « Instability and economic problems » Developing a specific budget for climate
factors  High unemployment rate change

Depreciation of the national currency

Strengthening private sector’s participation in
climate change activities

Social factors

« Increasing rate of urbanization

* Aging population

» Weakness in empowering the public

* Low community trust in government
programs

Low attention to climate laws and
sustainable environment

Educating people about climate change

Using media for climate resilience education
In-service training of government employees
about resilience against the climate change
Developing programs to reduce elite
immigration

Technological
factors

Polluting industries

Lack of technologies suitable for climatic
conditions

» Lack of standard cars and using non-
standard fuels

Low technology transfer due to sanctions
 Lack of national data center in climate
change

Renovation of industries affecting climate

change

« Localization of necessary technologies to deal
with climate change

« Using technologies to reduce vehicle emissions

» Housing construction patterns appropriate to

climatic conditions

Formulating health annex for technologies

.

Environmental
factors

Increasing global warming and severe
climate change

Depletion of underground water reserves
Deforestation

Improper cultivation pattern

Inefficient use of renewable water resources
Increasing desertification

Increasing greenhouse gas emissions
Contamination of surface and subsurface
waters

.

Interaction with the parliament for effective
legislation

Implementation of the law on the protection of
forests

Developing a national protocol for climate
change

Identifying frequent extreme events and
preparing reports and maps of vulnerable
provinces

Developing water resources management plan
Use of suitable cultivation patterns

Legal factors

Inadequacy of laws in climate change
Ignoring climate change issues in
formulating national development plans
Inadequate monitoring of climate laws

» Lack of sufficient participation of key
stakeholders in the formulation of climate
change laws and regulations

Conflicting laws and regulations in climate
change

» Weak evidence based climate laws and
regulations

Strengthening the Health and Food Security
Council

Revision of laws and regulations in climate
change

Attracting the participation of stakeholders in
climate legislation

Using the capacity of scientific and research
centers in the formulation of climate laws
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The components of the health system,
including governance and leadership;
financing; health workforce; facilities,
equipment and  medicines;  health
information system; and health service
delivery, must be strengthened to reduce the
negative effects of climate change on
healthcare facilities, health workforce,
patients and the society. Moreover, the
external environment surrounding the

Political factors

health  system, including political,
economic, social, technological,
environmental and legal factors, affects the
performance of the health system in dealing
with climate change effects, and should be
taken into account. Figure 1 shows a
conceptual model including factors inside
and outside the health system affecting the
climate resilience of the health system.

Economic factors

 Eabes W Reeus 2

= Smstainable financing .

1
=Trained health workforce =
|

. Sustainable equipment & __
medicines

510)2B ) [BSa
dnjxiapeay
W JIUMVILIA ADT TUOIYY

Information system

1 |
Integrated health ‘ __Healthcare facility results

Continuous healthcare delivery Employee results

1
-— Patient results

1
= Society results

§I10)IB] [BI20G

Monitoring and Evaluation

Environmental factors

Society

Technological factors

Health syvstem

Figure 1. A conceptual framework of climate resilient health system

'Discussion

The purpose of this research was to identify
the challenges and solutions to strengthen
the climate resilience of Iran's health
system. Overall, 84 challenges and 91
solutions were found. An operational
framework was presented to strengthen the
climate resilience of Iran's health system,
which includes factors inside and outside
the health system that affect the climate
resilience of healthcare facilities. This
framework helps health managers and
employees to better understand and prepare
for the health risks caused by climate
change. Healthcare facilities should be
adaptable and resilient to climate change.
Healthcare facilities and hospitals are very
complex multi-specialty organizations. [10]

They are in a dynamic, very complex and
challenging environment. [11] The
components of the Iranian health system,
including governance and leadership,
financing, health workforce, facilities,
equipment and  medicines, health
information systems and service delivery
should be strengthened against climate
change. Each of these components of the
health system plays an important role in
strengthening its capacity to deal with
climate change. Governance and leadership
play a key role in the success of disaster
management  programs. Commitment,
support and involvement of health policy
makers and managers, formulation of
appropriate disaster management plans,
provision of required resources and
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leadership of the change process are
essential. [12] Climate change should be
reflected in health sector policies and
programs. Responsibility and
accountability for reducing the health
effects of climate change should be
institutionalized and strengthened in the
Ministry of Health. Within the health
system, assessing the health risks of climate
change, developing and implementing
programs to strengthen the adaptability and
resilience of healthcare facilities, and
developing intra-sectoral cooperation,
especially between environmental health
units, vector control, water health, disaster
management, health information systems,
policy making and finance are essential.
Outside the health system, cooperation with
other sectors such as agriculture, water and
sewage, energy, transportation, industry,
land, housing, infrastructure, and disaster
management will reduce the health effects
of climate change. The United Nations
Framework Convention on Climate Change
recommends that the countries develop a
national adaptation plan to climate change
and include a health component in this
national plan to protect people's health from
the effects of climate change. [13]
Therefore, the Iranian national strategy on
climate change and health and the national
strategic plan to strengthen the adaptability
and resilience of the health system against
climate change should be formulated. Such
plans provide a roadmap for policymakers,
managers and employees to protect and
improve people's health in unstable and
changing weather conditions. Effective
protection of people’s health against climate
change will bring a lot of costs for
healthcare facilities. Controlling and
reducing  climate-sensitive  infectious
diseases or strengthening the resilience of
healthcare facilities against extreme
weather events requires sustainable
financial resources. [13] Therefore, new
collaborative and inter-sectoral models
should be used to finance health systems. In
order to mobilize and use resources for

these issues, an assessment of required
resources, available financial resources,
financial gaps and opportunities to fill them
is required. Proper investment to reduce
risk in other sectors such as water and
sanitation leads to improved people's health
and, in general, reduced climate
vulnerability. The performance of the
health system depends on the sufficient
number of trained, specialized and
committed employees to provide quality,
safe and effective health services. Health
workers should receive the necessary
training on the effects of climate change on
people's health and the health system so that
they can provide the health services needed
by people when acute climate conditions
occur. [4] Climate change increases the
demand for health services. Therefore, the
number of health workers, especially those
trained in the field of climate change and
health, should be increased. The technical
and professional capacity of employees
should be developed through training so
that they can manage the health risks of
climate change. University curricula on
climate change and health should be
developed and students should be trained in
these fields. [13] The organizational
capacity of healthcare facilities should be
developed for greater adaptation and better
response to the effects of climate change.
Adaptation to climate change should be
considered in the construction and
equipping of healthcare facilities. The use
of renewable energy, water, sewage and
electricity  infrastructures resistant to
climate change and innovative technologies
such as telemedicine should be considered
to reduce the physical activities of
healthcare facilities. Equipment, medicines,
and vaccines for climate-sensitive diseases
must be available to ensure the provision of
quality, safe, and effective health services
during acute climate conditions. Moreover,
measures should be taken to reduce the
environmental impact of healthcare
facilities. [13] The health information
system should be strengthened in such a
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way that the necessary information about
the vulnerability of the health system to
climate risks, the response capacity of the
health system, and the extent of its
adaptability and resilience to the effects of
climate change are available to managers
and health workers for evidence-based
decision making. [4] The purpose of
Climate Vulnerability and Adaptation
Assessment is to identify the vulnerable
population to various types of health effects
of climate change, identify the weak points
of healthcare facilities and determine
measures to respond to them. Early warning
systems and surveillance of diseases
attributed to climate change should be
developed to predict and warn health
professionals and the general public in time.
This warning announces that an emergency
situation, such as a severe weather event or
disease outbreak, is expected. This
advanced warning can provide more time to
employ appropriate preparedness actions
and responses. Early warning systems and
disease  surveillance  systems, when
combined with adequate response capacity,
can prevent avoidable illnesses, injuries,
and deaths. [13] Strengthening the climate
resilience of the health system requires
basic and applied research. Therefore,
research should be conducted in field of
health and climate change to provide
evidence needed by policy makers and
health managers. Access to meteorological
information, environmental factors
determining health and health effects of
climate change should be provided to
researchers. A mechanism should also be
established for researchers to inform policy,
planning and  stakeholder  groups.
Healthcare facilities are expected to provide
quality, safe and effective health services.
[14] Climate change threatens people's
health through environmental determinants.
Although the health sector usually does not
have direct control over environmental
determinants, it plays a key role in
controlling climate-sensitive diseases at
policy, planning and monitoring levels by

providing evidence and raising awareness,
defining regulatory standards, conducting
continuous assessments and managing
health risks; controlling environmental
determinants of health such as water and
sewage, nutrition and air quality; reducing
the risk of climate change-related disasters
and managing the health consequences of
extreme weather events such as heat waves,
floods and droughts. [13] Furthermore,
political, economic, social, technological,
environmental and legal factors outside the
health system also affect the climate
resilience  of healthcare  facilities.
Unfortunately, there are many threats from
the external environment for the climate
resilience of Iran's health system.
Therefore, the Ministry of Health should
have close cooperation with organizations
outside the health system to reduce factors
related to climate change, reduce the health
effects of climate change, and strengthen
the adaptability and resiliency of the health
system against climate change. Health
should be considered as a priority in
national climate change policies and
programs. [15] Effective dialogue for
planning, policy making and
implementation of collaborative actions for
health between the health sector and other
public sectors of the society should be
formed. Inter-sectoral collaboration should
be strengthened to ensure that decisions
made in other sectors protect people's
health.
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