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Review of hospital action against climate change
(Global Warming)

By:
Alireza Mashallahi
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The United Nations Framework Convention on Climate Change (UNFCCC):
Climate change means a change that is directly or indirectly attributed to
human activities, that changes the composition of the world's atmosphere
and, in addition, natural climate variability that Observed over comparable
time periods.

Since 1880, scientists have 1.5
kept thermometer-based
records of the global
surface temperature.

What is happening to the
global temperature?

Temperature Anomaly (°C)
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Climate change disrupts weather patterns and causes extreme
weather events to become more common. These include hurricane
activity, droughts and floods. As the global temperature has

iIncreased, so has the number of reported natural disasters.
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Selected Significant Climate Anomalies and Events: May 2022
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@ GLOBAL AVERAGE TEMPERATURE : = o
May 2022 average global surface temperature was the ninth highest for May since global records began in 1880. : i S

ARCTIC SEA ICE EXTENT
The May 2022 Arctic sea ice extent was 3.1% below the 1981-2010 average and the 14th-smallest May sea ice extent on record.

EUROPE

Record-breaking temperatures contributed

to a hot and dry May across southern, central
and western Europe. Overall, it was the eighth-

warmest May on record for Europe. ASIA
CONTIGUOUS U.S. : e May 2022 was Asia’s sixth-warmest May on
May ranked in the warmest and wettest third of ([D/ record. Tlelemgeratures in north-central Asia
A i iS; were well above average.
the 128-year record across the continental U.S FRANCE /o
!11 6 France had its warmest and LN
driest May on record.
Extreme heat continued to persist throughout
Pakistan and India. Pakistan recorded its first
HURRICANE AGATHA AFRICA 50°C (122°F) temperature of the year.
Hurricane Agatha made landfall along the Heavy rainfall once again pummeled
Pacific coast of Mexico as a Category 2 the southeastern coast of South Africa, OCEANIA
hurrjcan_e anq was the strongest hurrigane while the Horn of Africa faced above- \ﬂ) Oceania had its warmest
to hit this region since records began in 1949. average temperatures. May since 2016.
AUSTRALIA
SOUTH AMERICA /® : .
South America experienced its coolest ﬁ]uasgfgcgrgxzeaincxg;r\éviirfr;?r-
May since 2008. 9 y

about 40% above average. i.
SUBTROPICAL STORM YAKECAN /% 630 !ﬂ O

Subtropical storm Yakecan affected Uruguay
and southern parts of Brazil with strong winds
that uprooted trees and power lines, leaving
thousands of people without power.

GLOBAL CYCLONE ACTIVITY
Globally, four named storms made for near-average
May cyclone activity. Two storms reached tropical

cyclone strength. NEW ZEALAND

New Zealand had its third-warmest

g May on record.

ANTARCTIC SEA ICE EXTENT
The Antarctic sea ice extent for May 2022 was 8.3% below the 1981-2010 average and tied with 2018
for the fifth-smallest May extent on record.

Please note: Material provided in this map was compiled from NOAA’s State of the Climate Reports. For more information please visit: http://www.ncdc.noaa.gov/sotc BEYOND



Impact of Climate Change on Human Health
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Summary for Policymakers of IPCC Special Report on Global Warming

* The Intergovernmental Panel on Climate Change (IPCC) report
warned that the world 1s set to reach the 1.5°C level within the next
two decades and said that only the most drastic cuts in carbon
emissions from now would help prevent an environmental disaster.

* There 1s a 93% likelihood of at least one year between 2022-2026
becoming the warmest on record and dislodging 2016 from the top
ranking.
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Introduction

Report of the Global Climate Action Summit (GCAS)

* By 2030, More than 6,000 cities, states and regions, and 2,000 companies,

have made quantifiable commitments to reducing emissions to achieve the
Paris Agreement.

* The report covers Brazil, China, India, Indonesia, Japan, Mexico, the Russian

Federation, South Africa, the US and the EU, which collectively were
responsible for 68% of global emissions.

Ref: Kuramochi T, Lui S, Hohne N, et al . Global climate action from cities, regions and businesses: impact of individual actors and cooperative initiatives on
global and national emissions. 2019 edition. NewClimate Institute, data-driven lab, PBL, German development Institute/Deutsches Institut fiir

f
Entwicklungspolitik (die), Blavatnik school of government, University of Oxford, 2019. Available: https://newclimate.orq/2019/09/18/qlobal-climate-action-
from-cities-regions-and-businesses-2019 -
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Introduction

* Healthcare 1s among the ‘heavy-emitting’ sectors.

* The global healthcare sector had a climate footprint of equivalent to 4.4% of global net
emissions.

* If the health sector were a country, 1t would be the fifth-largest emitter on the planet.

* Australian healthcare sector accounts for 7% of total national emissions and 10% of the
United States national CO2e emissions. Data was not available for many low- and middle-

Income countries.

* Due to their unique activities, more stringent code requirements, and 24/7 operations,
hospitals are highly energy-intensive, using 2.5 times more energy per square foot than an
office building

Ref:
Dhillon VS, Kaur D, Hospital G . And climate change: their interrelationship and the way forward. J Clin Diagn Res JCDR 2015;9:LE01-5.
Gerwig K. Greening Health Care: How Hospitals Can Heal the Planet. Oxford University Press, 2014.
Williams A , MacNaughton P, et al . Building evidence for health: green buildings, current science, and future challenges. Annu Rev Public Health.
10
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The environmental footprint of health care: a global
assessment

Manfred Lenzen, Arunima Malik, Mengyu Li, Jacob Fry, Helga Weisz, Peter-Paul Pichler, L eonardo Suveges Moreira Chaves, Anthony Capon,
David Pencheon

Summary

Background Health-care services are necessary for sustaining and improving human wellbeing, yet they have an
environmental footprint that contributes to environment-related threats to human health. Previous studies have
quantified the carbon emissions resulting from health care al a global level. We aimed to provide a global assessment
of the wide-ranging environmental impacts of this sector.

Methods In this multiregional input-outpul analysis, we evaluated the contribution of health-care seclors in driving
environmental damage that in turn puts human health at risk. Using a global supply-chain database containing
detailed information on health-care sectors, we quantified the direct and indirect supply-chain environmental damage
driven by the demand for health care. We focused on seven environmental stressors with known adverse feedback
cycles: greenhouse gas emissions, particulate matter, air pollutants (nitrogen oxides and sulphur dioxide), malaria
risk, reactive nitrogen in water, and scarce water use.

Findings Health care causes global environmental impacts that, depending on which indicator is considered, range
between 1% and 5% of total global impacts, and are more than 5% for some national impacts.

Interpretation Enhancing health-care expenditure to mitigate negative health effects of environmental damage is
often promoted by health-care practitioners. However, global supply chains that feed into the enhanced activity of
health-care sectors in turn initiate adverse feedback cycles by increasing the environmental impact of health care,
thus counteracting the mission of health care.

Funding Australian Research Council, National eResearch Collaboration Tools and Resources project.

Lancet Planet Health 2020;
4:e271-79
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Findings suggest that the environmental impact of health care is not confined to greenhouse gas
emissions as previously studied. particulate matter, nitrogen oxides and Sulphur dioxide

11
emissions, malaria risk, nitrogen to water and scarce water use.
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Introduction

* Hospitals play a critical role in reducing health impacts of climate change by :

(1) treating 1llnesses and 1njuries,
(2) being prepared for climate-induced disasters,
(3) etfectively engage the community on adaptation activities ,and

(4) stepping up to minimize healthcare carbon emissions.

Ref:

* Louis VR, Phalkey RK. Health impacts in a changing climate — an overview. Eur Phys J Spec Top 2016;225:429—-41.d0i:10.1140/epjst/e2016-
60073-9

Karliner J , Slotterback S , Boyd R , et al . Health Care’s Climate Footprint. Health Care Without Harm and ARUP 2019.

12
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* There are mitigation measures which hospitals can take to slow the warming
trend.

* Low-carbon health services including hospital design which allow natural
lighting, policies that prioritize renewable energy transition, rainwater
harvesting, provision of facilities for cycling or walking and minimize
healthcare waste management and refusing single-use plastics with green
procurement policy.

* However, at this critical time, mitigating emissions 1s no longer optional;
furthermore, specific adaptation actions such as preparedness for the impacts
of climate change to lessen health burden are necessary to face climate—health
threats.

* Ref: FitzGerald GJ , Capon A , Aitken P . Resilient health systems: preparing for climate disasters and other emergencies. Med J Aust
2019;210:304-5.d01:10.5694/mja2.50115

13
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Case Study 1: Low-Carbon Building—India

* Kohinoor hospital in mumbai 1s committed to reducing its environmental
impact while reducing costs to patients.

* The hospital opened in 2009 and, relies on low-energy light bulbs, uses
photovoltaic power to heat its water, harvests rain-water, and treats 1ts own
sewage to reduce water use.

* Kohinoor hospital also installed high-efficiency air-conditioning plant,
resulting in decreasing energy use intensity of 166 kwh/m?2 /year (53 kBtu/
ft2/year).
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Case Study 2: Low-Carbon Building—Rwanda

* Butaro hospital reduces its energy consumption by using natural ventilation,
along with high-volume, low-speed fans.

* local materials from the nearby Virunga mountains were also used to decrease
carbon footprint and contribute to the local economy. the overall approach
saving uS$2 million while producing over 4,000 jobs.
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Case Study 3: Energy Efficiency—South Africa

* Victoria hospital launched campaign “switch it off.” cleaners and
housekeepers 1n this 180-bed secondary facility seek to ensure that unused
lights and hospital equipment are switched off.

* This project resulted in saving of uS$8,400 annually and boosted the morale
of the cleaners and housekeepers, making them feel more recognized within
the hospital.
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Case Study 4: Renewable Energy—Uganda

* Uganda health centers with solar PV for lighting improved their night
services, and were better able to handle emergencies due to more reliable
electricity.
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Case Study 5: Anesthetic Gas Waste—DBrazil

* In 2012, Sao Paulo's albert Einstein hospital conducted a study that
identified that N2o contributed to more than 50 percent of the
emissions it was tracking. Research shows that these gases
accumulate In the atmosphere and

contribute to climate change.

* The hospital created an interdisciplinary team to increase awareness
of the issue, and reduced its use of N2o for anesthetic procedures by

23 percent.
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Case Study 6: Low-Carbon Waste Management—Nepal

* Bir hospital in Kathmandu uses new methods to reduce waste further,

including a biogas system that turns food waste into biogas 1s generating
electricity for cooking in the hospital kitchen.
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Case Study 7: Low-Carbon Food—Taiwan

* Tzu chi hospital, Taiwan is a Buddhist hospital that provides vegetarian
food only.

* The hospital’s cafeteria is supplied by an organic farm within the
compound which is also used as horticultural therapy for patients with
mental health challenges.

* The hospital calculates during the period of 2010-2014 they saved
over 2,000 tons of carbon emissions through serving over 2 million
vegetarian meals in their cafeteria and food court.
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 Due to the environmental impact of the hospital's, a large number of tools to i1mprove

innovation and have green hospitals around the world, especially the United States, the United

Kingdom, Australia have been designed.

21
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Examples of relevant tools and guidelines

* The “Global Green and Healthy Hospitals (GGHH)” and “Healthy Hospitals, Healthy Planet,
Healthy People” are two independent guidelines focusing on climate change, which have
been published by the World Health Organization (WHO) and the Health Care Without Harm

institute, respectively.
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Introduction

Examples of relevant tools and guidelines

 The “Leadership in Energy and Environmental Design,” or LEED program, has been
introduced by The United States Green Building Council (USGBC) in order to decrease

environmental consequences during constructing and to turn hospitals into sustainable

structures.

CERTIFICATION SILVER GOLD PLATINIUM
40 - 49 POINTS 50 - 59 POINTS 60 - 79 POINTS 80 - 110 POINTS
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Examples of relevant tools and guidelines

* Moreover, the Pan American Health Organization (PAHO) has developed the “Smart Hospital

Toolkit” as a useful guideline for hospital to lowering carbon emissions.

v,

["SAFE | + [GREEN | — | SMART

SMART HOSPITALS TOOLKIT
ini to r coordin
lesigners, engineers and maintenance staff to achieve Smart Health Facilities by conse!
reso n increasing efficiency in operations and emissions

24
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Examples of relevant tools and guidelines

 The Green Building Council of Australia (GBCA) has published rating tools including

“Green star Health Care” support sustainable construction for healthcare centers.

& Y Sreenstar

— haalth « prosperity « future

25
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Examples of relevant tools and guidelines

* The Building Research Establishment's Environmental Assessment Method (BREEAM) has

suggested strategies for hospitals in the UK to minimize the emission of greenhouse gases.

HEALTH & WELLBEING
WATER WASTE
MANAGEMENT B INNOVATION
POLLUTION B R E E A M MATERIALS
TRANSPORT ENERGY

LAND USE & ECOLOGY

26



World Bank has provided a low-carbon solution in the health sector:
“Climate-Smart Healthcare” .

Box 4: Climate-Smart Healthcare: The Intersection of Low-Carbon Healthcare
and Resilience

The IPCC identfied key risks from climats change that includs ficod impacts and landslices dus to extrerme precipitation, impacts on water availability,
wildfire impacts, and heat-related n'u:url:iai't'_-.-'."'2 All significantly impact health in the communities where they oocour. As first reeponders, hospitals and
health canters nesd to be resllient to thess impacts and remain operationa during and immediataly following thaese evants to safoly sheltar patients
in place and provide needsd medical care 1o comMmunites and n;ca:p«:rm:lEnlﬂ.;.LE As hospitals and health systems explons opporunitiss for low carbon
healthcars, they are finding significant ocverlap betessen mitigation or “sustainakility” measures and climate change rasiienca intervantions. Accordingly,
W proposs a new term that capturss both sides of climate-health impact and response equation: “cimate-smart healthcare.”

Sustainability Sustainability and Resilience Resilience

Health system strangthening Risk and disaster preparedness

Lifestyle disease prevention

Care closar to home Universal health coverage and planning
Low YOO matarials Energy, water efficiency Climate related disease
Local food suppliers Draylighting monitoring
Wasle recycling MNalural ventilaton Flood bamers
Alr quality Rainwater capture Elevation

Solar shading Backup generators

Source: Health Care Without HarmWiord Bank
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Examples of relevant tools and guidelines

 In recent years, hospitals around the world have taken an approach to take actions that are

safe not only for patients but also for their surrounding environment.

* Despite all the guidance provided, hospitals need more radical measures to confront climate

change.

* The present study was conducted to examine the components affecting hospitals’ measures to

confront climate change and to provide strategies in this regard.

28
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Review article | Published: 09 June 2022

Climate adaptive hospital: A systematic review of
determinants and actions

Alireza Mashallahi, Ali Ardalan, Amir Nejati & Abbas Ostadtaghizadeh &

Journal of Environmental Health Science and Engineering (2022) | Cite this article

23 Accesses | Metrics

Abstract

Introduction

Climate change is among the most renowned concerns of the current century, endangering the
lives of millions of people worldwide. To comply with the United Nations Climate Change
Conference (COP21), hospitals should be on track to reduce greenhouse gas emissions.
Although hospitals contribute to climate change by emitting greenhouse gases, they are also
affected by the health consequences of climate change. Despite all the guidance provided,
hospitals need more radical measures to confront climate change. The current study was
carried out to examine the components of hospitals’ adaptation to climate change and to

review measures to confront climate change in hospitals.
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General Objectives:

* Determining strategies and programs for hospitals to deal with climate change (global

warming)

* Determining the indicators, components of the hospitals measures to deal with climate

change (global warming)

* Development of action framework for hospitals to deal with climate change (global warming)

30



[- Systematic Literature Review: Data Sources

 External databases:
o PubMed

e Internal databases:

o Magiran
o Web of Science

o Iran-doc
o Scopus o SID

o EMBASE

31



| |

(Adapt* OR Adopt* OR mitigat* OR Cop* OR resilien* OR accomudat* OR Adjust®* OR
Acclimat* OR Compatibl* OR "risk reduction” OR cease OR tackle OR address OR fight OR
strateg™ OR implementation OR action OR effort OR attempt OR policy OR framework OR
plan OR approach OR response OR model)

AND (Climate change OR Global Warming)

AND (hospital* OR healthcar* OR "health care" OR (health AND care*) OR (Tertiary AND
Care®)).



|

. Papers published in scientific journals or books, Quidlines, instructions, and
projects, gray literature related to the research question

. It 1s possible to access the full text of the articles and be in Persian or
English

. The studies published until Junel 2020, were included 1n the study.



[- Systematic Literature Review: Eligibility Criteria (Excluded Studies)

1. Studies irrelevant to the research topic (Studies related to other disasters,
other than climate change (for example: earthquake).

2. Studies that were 1n any language rather than English or Persian

34



[- Systematic Literature Review: Data Extraction & Quality

Assessment

1. Removal of duplicated papers using EndNote® software

2. Scanning the titles and abstracts of the remaining papers to identify relevant
literature

3. Extracting data by two independent reviewers
4. Descriptive and Analytical assessment

5. Quality analysis

35
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Identification

Screening

Potential citation via electronic databuse

(n = 15084)

Additional records identitied through Google

Scapus: 9558, Wos: M0, Embase: 1470, PubMed: 1026 scholar and otler sources

(n=1702)

'

'

Totad ltermture found by systematic searching and snow ball

method
(n =16786)

A

Duplicates discarded
(n=5106)

Eligibility&Included

Citation included by title and abstract review

In =11680}

v

Fuoll-text articles assessed for cligibality

(n = 140)

Citation excluded by titles and o
abstracts review on
in =1 1540)
Cristion excluded by cntena & >
with rcasons =
(n=114)

Full text studies included i review
(n= 26)
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First author

Study location

Methodology

Study objective

Quality
appraisal
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Original : : Y
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Sahamr and Zakaria [

Onginal

) (2014) | Malaysia Literature review | _ 5. To analyze the criteria for green asseszment for public hospitals in Malaysia JBI=9/11
Narrative literature | Original To review and discuss the literature regarding the possible role of health information technology, namely eHealth, m —o
e L review article the adaptation and mitigation of climate change
%‘ﬁ‘“ mdRumar [ 005 | Tngia Nervfive ersture. | Original | 7, getec the parameters influencng the design qualityof green hospitals as well astheir futre designs TBI=0/11
Origizal To put an emphasis on greenhouse gas emission reduction by devising new strategies for dealing with global
Pradaetal [36] (2020) | Romania case report mﬁEle warnung. The new proposed solutions are related to the energy efficiency of the hospitals in the Eastern part of JBI=6/8
Europe
Denilovetal [37] | (2020) | Russia Literature review g;;fffm To concentrate on green healthcare system designs, deeply investigated IBI=8/11
Satoshietal [38] | (2010) | Japan Ef‘mm Report To Follow up on the voluntary action plan for global warming in hospitals IBI=58
Chapman and - : Todi rtunities for giving critical care to d th 1 ' tal effects and th .
C];?[;mm = (2011) | Canada Expert opizion Viewpoint ﬁ?am ;&ﬁ opportunities for giving eritical care to decrease the corresponding environmental e changethe | 1pr_ /6
Bouley etal [ 12 ] (2017) | World bank Literature review | Guideline To design resilience and low-carbon approaches for healtheare systems IBI=8/11
PAHO [[6] 017 | g mercan Bealh | oratwe review | Guideline | To help health systems developa policy famenork an smart bealth equipment BI=9/11
GHHA[ 14] (2013) | UsA Literature review | Guideline To develop a thorough list of subjects related to environmental health for healthcare systems throughout the globe JBI=§/11
World Health . . . . L ,
Organization [ (2016) | WHO Literature review | Guideline To address the climate change 1ssue in the health sector JBI=8/11
Kubba [|15] (2009) | USA Literature review | Guideline To promote a greener, more resilient, and prosperous fufure for health care IBI=8/11
Schroederetal [40] | (2012) | UK and the USA Text book To promote sustainable healtheare IBI=4/6
Nieto-Cerezo [41] | (2019) | UK Text book To design mnovative climate change adaptation plans for Hospitals JBI=5/6
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* Most of them were from the United States (19%), Australia (15%), the United
Kingdom (15%), India (7%), and the rest of the studies were from Russia,
Canada, Turkey, Japan, Malaysia, Romania, Austria, and Sweden.

* The studies included 16 original research papers, a conference paper, five
guidelines, two books, a report, and a viewpoint. Literature review was an
essential part of all of the studies method.



[Im‘roa’mz‘z’m} [Mef/aodo/ogy} - [ Discussion } [ Conclusion }

water management /. transportation
wastewater management 8. green purchasing policy
energy management 9. material & resource management

AN T e

waste management ]

green buildings ]
food

0. chemicals, and toxins management

1. technology

12. sustainable care models

|

3. leadership

40



[Im‘rodmz‘z’m} [Mefbodo/ogy} - [ Discussion } [ Conclusion 1

I- Systematic Literature Review: Thematic results

* The “Climate Change Mitigation” defines as "human intervention to reduce
human influence on the climate system® area included:

water and waste water management,

reducing energy consumption,

reducing hospital waste,

transportation and reducing fossil fuel consumption,

chemicals management,

cooperation in legislation and implementation of mitigation-related laws.
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* The “Climate Change Adaptation” defines as "increasing resilience to climatic
hazards; risk transfer; reducing vulnerability; preparedness and response and
recovery; and risk modification “ area included:

* capacity building,

* technology development and transfer,
* financial affairs,

e education and research,

* monitoring and evaluation.
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Water consumption management

Water supply

ul/;ug{‘(ﬁp/g‘;,
sl )
Implement a training program for atolaz gk
staff and patients

Monitoring consumption and
CONsSumplon costs

Regular control to prevent possible

leaks

Sustainable access to clean water
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Wastewater treatment Separate wastewater, collection, and Separate wastewater and sewage of |
treatment different wards of the hospital

Use efficient filters to remove
contamination

Recyeling
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Domain Subdomain Macro-Actions
Waste management Waste minimization Implement "zero waste" policies in
hospital

Frequent inspections

Harvesting Storage
Proper waste segregation
Eecycling Converting waste to fertilizers or

composts instead of burning them

Waste dizpozal

Training and increazing the
awareness of staff

Implement national regulations, and
the WHO and CDC advises
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Energy management

Use low-power high-efficiency |
equipment (class A)

Use renewables in hospital

Energy audit

Energy efficiency

Improve tions of the
building

Improve ventilation conditions in the
hospital
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Materials and resources management

TUze non-toxic materials
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Feduce envirconmental pollutants
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The approach to reducing unessential
travels
Road Hospital access routes
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Nutrition in hospital
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Hospital purchases green purchase policy

modify products ilase pattern
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Use Iug}r

Care, educate, and treat patients
remotely (Tele-Medicine)
Improve modern technologies
Subdomain | Macro-Actions ]

Financial support and economic
incentives

Financial planning
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LCT10 }

" Identify regional hazards of hospital

Develop early warning systems in I]]]pl'ﬂ‘h’ strcﬂ syndromic
hospital surveillance

Training patients

Monitoring, evaluation, assessment

Sustainable care models
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Management and |

eadership

Subdom

Oreanizing
Active incidents and accidents
reporting system

Esiahig a nsimi resilience
commiftee

| Incint command system (ICS) for
rapid response 1o eMErgency cases

Coordination

the relationship between hospital
officials with society, media, and
NGOs, and the involvement of local
authorities

Information management

Planning

instant response
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practice to increase staff’s
preparedness

optimize and enhance the power
system

optimize anc

optimize and improve the firefighting
system
optimize and improve IT and
communicational systems
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hospital location

design a bylaw and imlement
pollution reduction principles when
constructing the hospital
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* In terms of water management, a report prepared by the United Nations
predicts that by the end of 2030, water shortage in arid and semi-arid
regions will lead to the migration of 24 to 700 million people.

* Lack of proper management and planning regarding water use may lead to
irreparable damage in the future.

 Therefore, several solutions have been proposed for maintaining and
controlling water reserves in hospitals as one of the largest water consumers.

* Applying these simple but practical solutions can markedly help to improve
resilience in water management in hospitals.
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e Gaitan et al. (2020) conducted a case study in Sao Paulo, Brazil to examine the impact of water
conservation measures in a university hospital.

* They found that a combination of the above measures, such as rainwater harvesting systems
(RWHS) along with water conservation programs, can save between 71% of current
consumption, which are considered to be significant levels and reflect the needs of strategic
water management with financial, environmental and social benefits. .
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WATER MANAGEMENT IN THE HOSPITALS IN TRABZON
PROVINCE

M. TOPBAS* W.E. BEYHUN, G. CAN, S.%. UCUNCU., C. C. KOLAYILT,
S.  KARPAKTULLUKCL, 5. CANKAYA

Department of Public Health, Faculty of Medicine, Karadeniz Technical
University, Trabzon, Turkey
E-mail: murartopbas(@vahoo.com

Abstract. There 1s a high demand of water in hospitals and wastewater can pose danger. Howewver,
water should be provided without interruption. In other words, water should be professionally man-
aged in hospitals. Survey methodology was used to collect data for this study 1in which the knowledge
and opimions of the managers of 23 private and public hospitals in Trabzon province of Turkew on
water management were analyvsed. It was found out that the managers do not know either the daily
water reguirement of water in hospitals or the exact number of the items and places related to water
consumption such as faucets, toilets, urinals and shower stalls; many of the documents that show
in-bumlding water supply networks are not available; there are not any technical staff for water-related
problems in 8 hospatals; there have been water cuts 1in 13 hospitals 1n the last vear and problems in
providing water in the time of water cuts. It turned out that the hospital managers in Trabzon should
be informed about water management and awareness should be raised in this regard. horeowver,
water management 1ssue should be tackled in green hospital context and relevant statutory obliga-
tions should be imposed.

Eayvwords: hospital, water management, Trabzon, drinking water, waste water.

* They showed that only a few hospitals collected wastewater through
separate systems. Meanwhile, only 14 of the 23 surveyed hospital managers
stated that wastewater management was one of their top priorities.

e According to their findings, they concluded that it was quite essential to
train hospital managers on this subject. N
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* In terms of waste management, hospitals are among the main polluters of
the environment due to the production of pharmaceutical, chemical,
radioactive, and infectious waste material.

e Several studies have focused on inefficient measures concerning hospital
waste management. Some of these insufficient measures include improper
source separation, insufficient use of colored and coded waste bags, illegal
methods of waste collection, unsafe storage of infectious waste, unskilled
manpower, insufficient financial resources, and poor supervision over waste
disposal centers.

* Hospitals should have comprehensive programs for sustainable management
of their waste and achieving zero waste. -
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Abhstract
Crbhjectives

e

Globkal warming (or climate change) i= a major public heahth is=ue, and heahlth =services are one of the largest
contricutors to greenhouse gas emissions in high-income countries. Despite the =scale of the health care
sectors resource consumption, little is knowsn about the attitude of physicians and their wilingness to

gt participate in efforts to reduce the envircnmental impact of heath =services.
="
Methods
I b Article Metrics A survey of 238 obstetricians and gynaecologists at the University of Pitz=burgh Medical Center in Western
Pennsyvhrania, USA. Survey responses were compared to Gallup poll data from the general population using a
E';‘_;:-l f&j Ir/.:;__;\.l one-sample test of proportions, Fishers exact tests, Chi-square test, and logistic regression.
o S N, S
Cite Shars _ Re=gusst Results
Siicisissis Phy=sicians in cbhstetrics and gynaecology were more likehr than the public (4% ws. 54%,; o=0.001} to beliewve
= Belated Articles that global warming is occurring, that media portrayal of it= seriocousness is accurate, and that it i= caused by

human activities. Two-thirds of phy=sicians felt the amount of surgical vwaste generated i= excessive and
increasing. The majority (85% ) would support efforts to reduce waste, with 5% fawouring the use of
reusable surgical tools ower disposable where clinically eguivalent. Despite their preference for reusable
surgical instruments, onhy 20% preferred the reusable devices awailable to them.

* Despite their preference for reusable surgical instruments, only 20%
preferred the reusable devices available to them.

59



{Im‘ma’%m‘z’m} [Mefbodo/ocgy} { Results J { Discussion } { Conclusion J

| |

* In terms of energy management, hospitals are one of the largest centers of
energy consumption due to their constant operation.

* The adoption of energy-saving techniques has a vital effect on lowering
greenhouse gas emissions.



Towards zero energy hospital buildings: a polyclinic building as
case study.

Enrico Dainese'?, Shalilka Walker®, Wim Maassen'", and Wim Zeiler?

! Roval HaskoningDHYV, The Netherlands
? Eindhoven Umiversity of Technology, Built Environment department, The Netherlands

Abstract. The need for (nearly) Zero Energy Buildings (nZEBs) becomes increasingly important due to
climate change and increasing energy prices. Considering that, on average the existing hospitals use 3.5 times
more energy than the nFEB requirement, reaching zero energy a very challenging task. However, monitoring
hospitals’ energy flows together with a holistic view on building functions and cccupancy can contribute to
achieving potential energy savings, which 1s lacking in the current hospital buildings.

Therefore, in this study, the energy saving potentials of a polyvclinic building of a hospital in the Netherlands
was investigated through a holistic inspection of the building and its occupancy. The analysis 1s performed in
order to investigate the building characteristics, energy supplyv and demand. It was found that the number of
people present was considerably lower than the full capacity, with 30% average cccupancy in the medical
facilities and 70% for the administrative areas. The air supply of the current ventilation svstem was found to
be constant irrespective of the number of people present in these rooms. Furthermore, a discrepancy of 30-
50% was found between designed and installed lighting syvstems. The analysis of the polvclinic showed
possible energy-saving measures with controlled ventilation rates and lighting according to the occupancy.

* Enrico et al. (2019) conducted a study Towards zero energy hospital
buildings in Netherlands in order to investigate the building characteristics,
energy supply and demand.

* It was found that the number of people present was lower than the full
capacity, with 30% average occupancy in the medical facilities and 70% for
administrative areas. air supply of the current ventilation system was found
to be constant irrespective of the number of people present in these rooms.
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* Regarding chemical, hospitals are one of the largest consumers of chemicals
from chemotherapy for cancer treatment to disinfectants for sterilization.
These chemicals potentially have detrimental effects on the environment.

* Hospital staff is at a greater risk due to continuous exposure to these
substances.
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Abstract

With the escalating use of pharmaceuticals in health care, there has been increasing anxiety over the potential health risks
associated with pharmaceutical waste accumulating in the environment. This research provided nurses in a hospice care
facility in Concord, California, with education and training to offer patients a medication disposal service through the use of
mail-back envelopes. Over the 6-month study period, 160 of the 400 distributed mailers were returned for disposal. The total
weight of pharmaceuticals diverted for incineration was |07 pounds, with an average weight of 0.66 pounds per mailer. This study
suggests that the mailer system and proper education of medical staff have the potential to improve medical waste management,
but alternative approaches may be necessary to increase the rate of envelop return.

Keywords

hospice, waste, disposal, pharmaceuticals, pollution, education, nurses

* This research provided nurses in a hospice in California, with education and training to offer
patients a medication disposal service through the use of mail-back envelopes.

 Over the 6-month study period, 160 of the 400 distributed mailers were returned for
disposal. The total weight of pharmaceuticals diverted for incineration was 48.5344 kg, with
an average weight of 300 gr per mailer.

* This study suggests that mailer system and proper education of medical staff have the

potential to improve medical waste management. .
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* Given that a large amount of greenhouse gas emissions in hospitals is due to
transportation, there is a clear need to implement certain strategies to
reduce greenhouse gas emissions.

* Hospital transportation management includes not only patient and staff
transportation but also transportation related to the hospital’s logistics
department.
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* Bozoudis et al. (2020) studied the greenhouse gas emissions from the
transportation activities of the Athens Military Hospital.

* They found that the transfer of patients in or out of the hospital had the
largest share (85.92%) in the emission of greenhouse gases.

* After patient transportation, ambulance services, garbage disposal, hospital
purchases, and staff transfer had the highest shares in greenhouse gas
emissions with 7.52%, 3.65%, 2.43%, and 0.48% of the share, respectively.

* According to this study, calculation of greenhouse gas emissions is the
starting point for planning to reduce greenhouse gas emissions in the
transportation sector.
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* Regarding the green purchasing policy component, hospitals must follow the
Sustainable Purchasing Guidelines that cover all ethical and environmental
aspects from production to packaging, transportation, and final disposal.

* Green purchasing covers consumables products, electronic appliances, food,
cleaning products, etc.

* One of the most important parameters for the successful implementation of
the green purchasing policy is training the hospital staff, especially those
working in the purchasing and procurement department
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* Regarding foods, hospitals serve millions of meals to patients and their
families each year, hospital settings are ideal targets for encouraging healthy
and sustainable dietary habits.

* The reduced intake of processed foods and red meat, the increased intake of
fruits and vegetables can reduce the emission of greenhouse gases.
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Abstract

Objectives: Mitigating climate change requires management strategies to reduce greenhouse gas emissions in any
sector, including the health system. Carbon footprint calculations should play a key role in quantifying and communicating
these emissions. Food is among the categories with low accuracy because the carbon footprint for food is still under
development. Ve aimed to quantify the carbon footprint of different diets.

Methods: Average carbon footprint for a normal diet was based on detailed composition data in Juan Ramon Jimenez
Hospital (Huelva, Spain). In addition, the carbon footprints of 17 other therapeutic diets were estimated using a
streamlined variation of each diet published by Benidorm Clinical Hospital (Spain).

Results: The carbon footprint was calculated for 18 hospital diets for a variety of patients. The reference menu
corresponds to the normal diet provided to patients who do not have special dietary requirements. This menu has a
low carbon footprint of 5.083 CO, eq/day.

Conclusions: Hospital diets contribute to the carbon footprint of a hospital. The type of diet has a significant impact on
the greenhouse gas emissions. A Mediterranean diet is associated with lower environmental impact than diets with more
meat, in particular red meat.
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* [eadership is an important component in hospitals, which is policy-making
and planning to create a sustainable framework at all levels in the hospital.

* To achieve the goals of sustainable development in the fight against climate
change, a question that arises is, "If the health sector does not take an
effective measure and play the leadership role in this fight, are other sectors
expected to do so?"
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* As for the building component, hospitals produce a significant amount of
carbon footprint from the beginning of the construction process until their
launch day.

* It is important to note that green building strategies are not only applicable
to newly built hospitals but also can be applied to old buildings to renovate
them to improve their performance in many ways.



Design of healthcare structures by green
standards

Alexey Danilov!, dAndrey Benuzh®", Orlan Yeye® | Steve Compaore® and Nikita Rud®

'Imstitute of Interdisciplinary Medicine, 18/19_ 3-rd Rybinskaya Street, 107113, Moscow, Russia
Moscow State University of Civil Engineering (IWNational Research University), 26, Yaroslavskoye
Shosze_ 129337, Moscow, Russia

Abstract. Global warming is real, and the healthcare industrv is both a
contributor and a wictim.  Also, physical setting and, in particular,
sustainable design practices can support patient recovery during
hospitalization. In the context of this paper, focus areas for design of green
healthcare structures have been explored in detail Herein we are layving
focus on understanding architecturally justified approaches of internor
lighting in a healthcare setting. Thizs paper also discusses design strategies
to improve mmdoor air quality in hospitals and the current international
research to improve indoor air quality are reported. Other focus areas like
greenhouse keeping, use of green interior materials and landscaping are
discussed. Data for the review was extracted from published books and
diverse online sources with the help of the Google search engine. It was
found that healthcare structures, being resource intensive establishments,
consume vast amounts of energy, water, and construction materials to
provide high guality care. It was also found that healthcare institutions, by
adopting sustammable measures are capable of reducing their environmental
footprint to a bigger extent, boost the wellbeing of healthcare staff and aid
patient recovery.

* It was also found healthcare institute by adopting sustainable measures are
capable reducing their environmental foot print.
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* An essential part of the fight against climate change is Evaluation and
monitoring health information. in this regard including:

* the vulnerability assessment of the affected population;
* continuous and systematic monitoring,
 evaluation of the effectiveness of adaptive interventions;

e use of Early Warning Systems to warn against the health effects of climate
change and climatic anomalies;

Ref: Mousavi A, Ardalan A, Takian A, Ostadtaghizadeh A, Naddafi K, Bavani AM. Health system plan for implementation of Paris agreement

on climate change (COP 21): a qualitative study in Iran. BMC public health. 2020 Dec;20(1):1-3.
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* |[dentifying the components and measures related to climate change will
enable managers, decision-makers, and policymakers in the field of hospitals
to achieve an acceptable level of measures to reduce the speed of climate
change by allocating appropriate resources and funds to the measures.
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* Mitigating and adapting to climate change are complicated issues that need
collaboration across all sectors.

* [t should be noted that control measures (mitigation and adaptation) are
flexible and sometimes even complement each other.
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