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Abstract: Objective: Collective changes in healthcare practices are required to ensure real environmental gains. As patient-centred care is increasingly considered to enhance the ability of health systems to meet the expectations of the population, it is crucial for policymakers and health professionals to account for the preferences of the wider public regarding environment-friendly healthcare. This paper synthesises and appraises evidence from empirical studies to understand how people value environmental concerns when making decisions within healthcaremedical-related or pharmaceutical sectors. Methods: Electronic searches of three literature databases (PubMed, Scopus, and EMBASE) were conducted. Studies were eligible if they conducted a quantitative experiment to understand participants' preferences regarding sustainability and green initiatives in the healthcaremedical sector or for pharmaceuticals. Results: Among 1,138 identified documents, 32 studies were deemed eligible. More than 60% were published since 2020. Different methods were used to elicit the revealed and/or stated preferences of participants. In most studies, respondents valued positively the environment and were willing to change their behaviour or practices to support sustainability. However, concerns such as disease severity or clinical effectiveness of medicines or healthcaremedical interventions were often prioritised over environmental considerations. The wide heterogeneity in participants of the studies emphasises the need to involve all stakeholders to achieve the transition to a greener and sustainable healthcare system. Conclusion: The identified studies used various methods but were consistent in finding broad support for environmental considerations within the healthcare sector.
Key points for decision makers
· As Given population becomes more involved in healthcare decision-making, it is crucial to understand the extent to which people value the environment in their treatment choices.
· Emerging evidence, mainly through stated preferences, consistently showshighlights positive stated preferences choices for environmentally-friendly healthcaremedical and pharmaceuticals, however the degree to which these preferences translate into behavioural changes depends on the context.
· Given consistent evidence of environmental concerns in the reviewed studies, it appears essential to communicate about the environmental impacts of healthcare options.
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1. Introduction
[bookmark: _Hlk146606587][bookmark: _Hlk146606711]According to the World Health Organization, climate change is "the single biggest health threat facing humanity." [1]. Hence, immediate and near-term actions are required across all sectors to limit global warming to 1.5°C or 2°C by 2100 and ensure sustainable health in the long-term [2, 3]. In this context, the healthcare sector has a key role to play. The 2022 Lancet Countdown reported that the healthcare sector greenhouse gas (GHG) emissions account for 5.2% of global GHG emissions [4]. Thus, the healthcare sector bears the negative impact of pollution on human health, but it is also a major contributor to environmental pollution [5]. However, when healthcare systems evaluate the value for money of healthcare technologies, they generally ignore environmental impacts [3, 6, 7]. Ensuring healthcare sector sustainability is a societal responsibility; policymakers, providers, and consumers should change practices and behaviors to consider the environmental impacts and encourage “climate-safe and healthy models of care, protecting resources and natural assets, and adopting sustainable procurement practices” [8] to achieve environmental gains and reduce healthcare pollution [9, 10].
Healthcare systems increasingly put patients at the centre of healthcare decisions. Public involvement is essential to enhance health systems’ ability to meet legitimate population expectations and "foster citizen participation on the basis that the rights of patients and citizens to help determine healthcare goals and targets was an integral part of any democratic society." [11]. Thus, policymakers and health professionals must consider wider public preferences regarding environmentally-friendly healthcare. When data about the choices individuals make between alternatives within a market situation are available, preferences can be elicited using revealed preference (RP) approaches, but when choices are not readily observable, stated preference (SP) approaches are appropriate [12]. SP surveys identify trade-offs individuals are willing to make when choosing between hypothetical options. Identifying willingness-to-accept a change helps to identify intentions and, thus, conscious motivations or willingness to initiate change [13]. Studies have explored the willingness of the population to adapt their lifestyles by choosing sustainable diets [14], sustainable tourism [15], or renewable energy use [16]. However, studies of preferences for environmental considerations in healthcare remain limited [17, 18].
[bookmark: _Hlk155707202]As a scoping review aims  to "map the literature on evolving or emerging topics and to identify gaps" [19], this  review aims to identify how people value environmental concerns when making decisions within healthcaremedical-related or pharmaceutical sectors in empirical studies. 



2. Methods
2.1. Search strategy
We systematically searched EMBASE, PubMed and Scopus. Search terms included healthcare systems or pharmaceuticals  and preferences combined with terms related to the environment. The full search strategy is available in Appendix 1. Reference lists and citations of included studies were reviewed manually for additional eligible references. Searches were undertaken between August to October 2023 and updated on 15th April 2024. 
2.2. Eligibility criteria 
Studies published in English or French that conducted a quantitative experiment to understand participants' preferences regarding sustainability and green initiatives in the healthcare or pharmaceutical sectors were eligible for inclusion. There were no time constraints on the inclusion of documents. Studies without an environment-related dimension were excluded. List of inclusion and exclusion criteria is available in Appendix 2.
2.3. Source of evidence screening and selection
Search results were collated and organized using the Rayyan Systems Inc. platform (https://www.rayyan.ai/), and duplicates were removed. Screening and selection was performed in two steps. First, titles and abstracts were screened, and relevant studies were selected. Second, full-texts of included studies were retrieved and screened. The selection process followed a rigorous two-stage, double-blind process. Two reviewers (CD and MH) independently selected relevant references and pooled their selections; in cases of discrepancies between the reviewers, a third reviewer (ST) was involved to reach consensus. Full-text reading helped finalise the inclusion of relevant studies. 
2.4. Data extraction
Data were extracted and recorded data using a purpose-designed Microsoft Excel spreadsheet. Two reviewers (CD and MH) independently completed the data extraction for a preliminary sample of five publications and compared the relevance and the consistency of extracted information. There was full agreement between the reviewers for this sample of data extraction, so the remaining articles were equally distributed between the two reviewers (CD and MH) The articles were then equally distributed between the two reviewers , and they completed data data extraction forms were completed for their respective set of  remaining papersarticles. Extracted data included the publication year, first author, title, abstract, healthcare products or pharmaceuticals, country(ies), brief description of methods, environmental attributes, stated/revealed environmental preferences, and profile of respondents. Studies reporting existing behaviours or practices relating to healthcare or pharmaceutical products or services were considered RP approaches. Studies reporting expected behaviours or responses to hypothetical questions about decisions which predicted future behaviours or practices were classified as SP. Studies could include both RP and SP. 
3. Results
3.1. Search Results
The search identified 1,100 studies from three databases, and 248 duplicates removed. The titles and abstracts of 852 references were screened, and 811 were excluded. The full-text of a remaining 41 studies were reviewed and 26 were excluded because they either reported knowledge of participants (n=20) or did not include environment-related dimensions (n=6). Reference list screening identified an additional 38 studies, 17 of which were eligible for inclusion. The PRISMA flow diagram [20] is provided in Figure 1. Overall, 32 studies were included in the review.
[image: ]
Fig. 1 - Flow diagram describing the selection process of included studies
3.2. Characteristics of Included Studies
The studies were almost equally divided into experiments in the healthcare medical (56%, n=18) [21-38], and the pharmaceutical (44%, n=14) [17, 18, 39-50] sectors (Table 1). Studies in the healthcaremedical sector were highly heterogeneous, considering different interventions such as cystoscopes or menstrual health products and practices such as recycling or using/buying reusable devices. In the pharmaceutical sector, four studies (29%) investigated preferences for disposal programmes [39, 43, 44, 46], four for inhalers [42, 45, 47, 50], three for drugs [17, 18, 49] and three for environmentally-friendly pharmaceutical policies [40, 41, 48]. The studies were published between 1998 and 2024, with most (63%, n=20) since 2020 (Figure 2) [18, 21-26, 28, 29, 31, 34-38, 40, 41, 44, 47, 49]. Eight studies were conducted in the USA [17, 26, 28, 30, 31, 35, 43, 46], four in the UK [23, 45, 47, 50], two in Finland [40, 41], two in Canada [27, 32] and two in Sweden [18, 49]. The remainder were conducted in China [48], Germany [38], the Netherlands [36], Australia [33], India [21], Kuwait [39], Malaysia [25], Serbia [44], Singapore [42], South Africa [image: ][34] and Spain [22]. Finally, three were multi-countries studies [24, 29, 37].
Fig. 2 - Included studies by years
The results were divided into three sub-sections: RP studies, SP studies, and combined RP and SP studies,  and the respective . A range of methods were used to elicit preferences are presented.; Appendix 32 summarizes the methods used with example questions and associated results.
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Table 1 - Study characteristics
Could we reorder the column of Table 1 so that it fits better with the sub-sections?
Authors and references/Year of Publication/	Preferences/Methods/ Medical or Pharmaceuticals/ Targeted Population/Location
	[bookmark: _Hlk165629307]Authors and references
	Year of Publication
	Medical or Pharmaceuticals
	Targeted Population
	Methods
	Preferences
	Location

	Abahussain et al.[39]
	2012
	Pharmaceuticals (Disposal program)
	Professionals
	Cross-sectional survey
	Revealed Preferences
	Kuwait

	Alajärvi et al.[40]
	2022
	Pharmaceuticals (Policy)
	Population
	Discrete Choice Experiment and Willingness-to-Pay
	Stated Preferences
	Finland

	Alajärvi et al.[41]
	2021
	Pharmaceuticals (Policy)
	Population
	Cross-sectional survey
	Stated Preferences
	Finland

	Angeli et al.[21]
	2022
	Medical (Menstrual hygiene products)
	Women
	Discrete choice experiment
	Stated Preferences
	India

	Borja Brugés et al.[22]
	2022
	Medical (Cystoscopes)
	Patients
	Discrete Choice Experiment and Willingness-to-Pay
	Stated Preferences
	Spain

	Chang and Thiel[31]
	2020
	Medical (Operating room)
	Professionals
	Cross-sectional survey
	Stated Preferences
	The USA

	Dohle et al.[17]
	2013
	Pharmaceuticals (Drugs)
	Population
	Hypothetical choice scenarios
	Stated Preferences
	The USA

	Frewen et al.[34]
	2022
	Medical (Operating room)
	Professionals
	Cross-sectional survey
	Revealed and Stated Preferences
	South Africa

	Gadi et al.[23]
	2023
	Medical (Perioperative room practices)
	Professionals
	Cross-sectional survey
	Revealed and Stated Preferences
	The UK

	Garoufalia et al.[37]
	2022
	Medical (Surgery practices)
	Professionals
	Cross-sectional survey
	Stated Preferences
	Multi-countries

	Goh et al.[42]
	1998
	Pharmaceuticals (Inhalers)
	Patients
	Cross-sectional survey
	Stated Preferences
	Singapore

	Håkonsen et al.[18]
	2023
	Pharmaceuticals (Drugs)
	Population
	Hypothetical choice scenarios
	Stated Preferences
	Sweden

	Håkonsen and Hedenrud[49]
	2024
	Pharmaceuticals (Drugs)
	University students
	Hypothetical choice scenarios
	Stated Preferences
	Sweden

	Harris et al.[24]
	2021
	Medical (Surgery practices)
	Professionals
	Cross-sectional survey
	Revealed and Stated Preferences
	The UK and Ireland

	Jacob et al.[38]
	2024
	Medical (Surgery procedures)
	Professionals
	Cross-sectional survey
	Stated Preferences
	Germany

	Kim and Osmond[33]
	2014
	Medical (Building)
	Population, patients and professionals
	Cross-sectional survey
	Stated Preferences
	Australia

	Kotchen et al.[43]
	2009
	Pharmaceuticals (Disposal program)
	Population
	Willingness-to-Pay
	Stated Preferences
	The USA

	Kusturica et al.[44]
	2020
	Pharmaceuticals (Disposal program)
	Population
	Cross-sectional survey and Willingness-to-Pay
	Revealed and Stated Preferences
	Serbia

	Lagis and Matthew[25]
	2023
	Medical (Waste management services)
	Population
	Willingness-to-Pay
	Stated Preferences
	Malaysia

	Lewis et al.[50]
	2019
	Pharmaceuticals (Inhalers)
	Professionals and patients
	Cross-sectional survey
	Revealed and Stated Preferences
	The UK

	Liew and Wilkison [45]
	2017
	Pharmaceuticals (Inhalers)
	Professionals and patients
	Cross-sectional survey
	Stated Preferences
	The UK

	Linstadt[26]
	2023
	Medical (Dental practices)
	Professionals
	Cross-sectional survey
	Revealed and Stated Preferences
	The USA

	Petre et al.[27]
	2019
	Medical (Anaesthesiology practices)
	Professionals
	Cross-sectional survey
	Revealed and Stated Preferences
	Canada

	Ryan et al.[28]
	2020
	Medical (Medical practices)
	Professionals
	Cross-sectional survey
	Stated Preferences
	The USA

	Sullivan et al.[29]
	2023
	Medical (Operating room)
	Professionals
	Cross-sectional survey
	Revealed Preferences
	The USA and Canada

	Ten Buuren et al.[36]
	2024
	Medical (Vaginal specula)
	Patients
	Cross-sectional survey
	Stated Preferences
	The Netherlands

	Thiel et al.[30]
	2017
	Medical (Operating room)
	Professionals
	Cross-sectional survey
	Stated Preferences
	The USA

	Vielma Delano and Quagrainie[46]
	2016
	Pharmaceuticals (Disposal program)
	Population
	Willingness-to-Pay
	Stated Preferences
	The USA

	Walpole et al.[47]
	2021
	Pharmaceuticals (Inhalers)
	Patients
	Cross-sectional survey
	Stated Preferences
	The UK

	Wang et al.[48]
	2016
	Pharmaceuticals (Policy)
	Population
	Cross-sectional survey and Willingness-to-Pay
	Revealed and Stated Preferences
	China

	Wilson and Garcia[32]
	2011
	Medical (Food service department)
	Professionals
	Cross-sectional survey
	Revealed Preferences
	Canada

	Yap et al.[35]
	2023
	Medical (Surgery products)
	Professionals
	Cross-sectional survey
	Revealed Preferences
	The USA




3.3. Revealed preferences studies
Four studies elicited RP using cross-sectional surveys [29, 32, 35, 39]. One study surveying Irish paediatric surgeons about current climate-smart actions in operating rooms (ORs) reported that the three most common green actions were reusable materials and equipment (75%), reprocessing of medical devices (69%) and recycling (57%) [29]. More than 80% agreed or strongly agreed that it was important to incorporate environmental stewardship practices into surgical practices [29]. A second study about changes to environmentally-friendly healthcaremedical products identified that perioperative professionals (e.g. surgical and anaesthesia post-graduate trainees or OR staff) were ambivalent to switching from disposal to reusable gowns; 31% of participants preferred disposable and 40% preferred reusable .[35]. The third study focused on the disposal of unwanted medications (UMs) and pharmacist self-reported disposal behaviours and awareness of environmental hazards due to UMs disposal in Kuwait [39]. While 73% of pharmacists reported discarding UMs as standard waste, almost all (97%) agreed that they had a role to play in protecting the environment and ensuring the safety of other species on earth. The fourth study explored the attitudes of food service professionals within the healthcaremedical sectors [32] and showed that a majority endorsed the importance of adopting environmentally-friendly practices, specifically recycling (97%) or reducing waste going to landfill (83%) but found that environmentally-friendly practicesit was were less important when it concerned food (e.g. buying organic food) [32].
3.4. Stated preferences studies
SP were elicited in 20 studies using cross-sectional surveys, discrete choice experiments (DCE), hypothetical choice scenarios, willingness-to-pay (WTP) methods and combinations of DCE and WTP approaches.
3.4.1. Stated preferences using cCross-sectional surveys 
Eleven studies asked participants about their intended behaviour or likelihood of participating in an environmentally sustainable action or practical change. 
Six studies assessed attitudes of healthcaremedical providers to environmentally sustainable practices. A multi-country study explored perspectives of colorectal surgeons on sustainability and identified that 97% of surgeons were willing to change their practice if it improved sustainability [37]. A study evaluating opinions of surgeons and nurses regarding waste in OR found that 77% would be willing to use supplies and medications on multiple patients to reduce waste, and 66% would use supplies and medications on multiple patients to reduce the carbon footprint of ORs [31]. Another study on sustainable surgical procedures highlighted that 91% of participating surgeons would change their behaviour at work if it can have a positive environmental impact [38], and 86% would choose an environmentally-friendly instrument [38]. A study of the attitudes of medical and nursing assistant students toward climate change and pollution from the healthcaremedical sector showed that 90% considered that health professionals had a responsibility to safeguard resources and prevent pollution within their professional practice [28]. Asked specifically about preferences for reusable medical devices, 57% preferred or strongly preferred reusable devices. A similar study of attitudes of obstetricians and gynaecologists found that most (95%) would reduce waste if it did not affect patient care, and 66% stated a preference for reusable instead of disposable surgical instruments [30]. A study of patients' preferences regarding the environmental sustainability and comfort of different vaginal specula found 63% were willing-to-accept a more sustainable alternative even if it meant compromising on comfortinstead of comfortable one,, and 51% would accept "reuse of devices originally intended for single use" [36].
Three studies considered the environmental impact of inhalers and preferences for more sustainable or chlorofluorocarbon (CFC)-free options. In a study of parents of asthmatic children in Singapore, 55% stated they would switch to CFC-free inhalers if available. Additionally, 93% were willing to switch for a same price equivalent of metered-dose inhalers (MDIs) after being told that they contained CFCs. However, the proportion of parents willing to switch reduced to 31% when the cost was three times higher than MDIs [42]. A survey of adult patients and physicians prescribing inhalers found that both physicians and patients reported carbon footprint as less important than cost or ease of use when choosing inhalers [45]. The third study asked patients being prescribed inhalers about their willingness to change their use of MDIs if either dry-power inhalers (DPIs) showed greater effectiveness or the carbon footprint of MDIs was 10 times higher than DPIs. All respondents stated a willingness to change inhalers for increased effectiveness while 80% would be willing to change toconsidered it important to have an inhaler with a lower carbon footprint [47].
A Finnish population survey examined attitudes toward the environment-friendly use of medications. It found that 59% agreed that physicians should consider the environmental impact when prescribing, and 82% believed it was important for pharmaceutical companies to act in an environmentally sustainable manner aligned with conditions for sustainable development [41].
In a study on healthcare building users' experience, 82% of the participants preferred visiting a ‘green’ hospital if medical care and costs were comparable to conventional hospitals, with most (62%) supporting this approach to enhance environmental quality and reduce environmental impact [33].
3.4.2. Stated preferences using dDiscrete choice experiments
Discrete choice experiments are a choice-based approach that seeks to elicit preferences for the key features of products or services, which are described using a set of variables (attributes) each with different variations (levels). DCEs present respondents with hypothetical scenarios in which they choose their preferred option between two or more alternatives described using different levels of attributes; these choices reveal the attributes and levels which most strongly influence choices [51]. A DCE study explored the preferences of women at the "bottom of the income pyramid" for menstrual health products through a socio-ecological lens [21]. The attributes examined were price, absorption power, reusability (reusable or not), environmental impact (non-biodegradable or biodegradable), and seller (known or unknown). Biodegradability emerged as the most important attribute, followed by absorption power with biodegradable product being four times more likely to be purchased than non-biodegradable ones. Reusability did not have a statistically significantly influence preferences [21].
3.4.3. Stated preferences using WWillingness-to-Pay 
Three studies used a WTP approach to elicit SP; using a 5% discount rate; values are converted into 2023 US dollar (US$) and 2023 Euro (€) equivalents in Table 2. 
The first study estimated how much a sample of Malaysian residents would be WTP for a healthcare waste management service fee [25]. Most respondents (63%) reported WTP such a fee, and 40% justified this by their awareness of the need to care for the environment for future generations. Using the double bounded method, the WTP value fee (2020 US$) across all income groups was US$1.54 (SE 0.62)  [25]. The second study estimated the WTP per prescription (WTPP) and per visit (WTPV) for an unwanted medicine collection programme in American adults. It found that 60% of respondents were willing-to-participate, only 40% were WTP for the programme. The estimated unconditional mean WTPP (2015 US$) was US$0.53, and $1.03 for the WTPV [46]. A similar study in southern California asked residents about their willingness-to-participate in and pay for a drug disposal programme by returning unwanted or expired medications to a local pharmacy [43]. Most respondents (79%) reported they were very or somewhat likely to participate, and 71% were WTP a fee added to prescriptions to support a pharmaceutical disposal program. for the programme. WTP was calculated using two methods; the first (truncated at zero) generated a mean WTP of $2.56 per prescription  (2007 US$), while the second (including zeros) generated a mean WTP of $1.53 per prescription.	Comment by Charlotte Desterbecq: Is it correct to say that?

Table 2 - Willingness-to-pay (WTP) value translated into US$2023 and €2023 equivalent
	Authors and references
	Topic
	WTP Value
	US$ 2023 equivalent
	€ 2023 equivalent

	Alajärvi et al.(2022)40 
	Reduction in the environmental impact of medicinal products
	€13.89
€2.97
	US$16.51
US$3.30
	€15.76
€3.4

	Borja Brugés et al.(2022)22
	Reduction in the environmental impact of cystoscopes
	€ 59
	US$68.33
	€62.08

	Kotchen et al.(2009)[43]
	Medicine disposal program
	US$2.56
US$1.53
	US$3.66
US$2.19
	€3.33
€1.99

	Kusturica et al.(2020)44
	Medication take-back /disposal program
	RSD14.76
RSD26.06
	US$0.18
US$0.31
	€0.17
€0.29

	Lagis and Matthew (2023)25
	Healthcare waste management service
	US$ 1.54
	US$ 1.83
	€1.40

	Vielma Delano and Quagrainie (2016)46
	Unwanted medicine collection program / disposal program
	US$0.53
US$1.03
	US$0.68
US$1.32
	€0.62
€1.20

	Wang et al.(2016)48
	Drop-off / disposal program for unused pharmaceutical and personal care products
	US$11.65
	US$14.90
	€13.64




	Comment by Sandy Tubeuf: Group with the section above?
3.4.4. Discrete choice experiments which estimated willingness-to-pay
One study assessing patients' preferences for cystoscopy procedures used a DCE and marginal rates of substitution between attributes to estimate WTP. The DCE included an environmental impact attribute (low, medium, high) alongside factors such as direct cystoscopy after initial consultation, risk of procedure cancellation, risk of contamination, and procedure cost. Patients considered environmental impact important; with the negative preference weight for high environmental impact (=-0.30) comparable to the positive weight for the most important attribute, direct cystoscopy from the initial consultation (=0.31). The estimated WTP of patients (2021€) to switch from a service with a high negative environmental impact to one with a neutral impact was €59 (95% CI €23, €93) WTP varied by demographics, being higher among older patients and women [22]. 
A Finnish DCE study explored preferences for policy options to reduce the environmental impact of medicinal products, also estimated WTP. Attributes included impact reduction (10%/30%/80%) of a medicinal agent ending up in the environment, levels of available environmental information (basic, detailed, detailed & lifecycle), as well as cost, time to implementation, and scope of implementation. The relative  most importancet was highest for the reduction of the impact of medicinal agents on the environment attribute was an 80% reduction of medicinal agents within the environment. The estimated WTP (2019€) for an 80% reduction of environmental impact such reduction was €14 (95% CI €12 – €16)  compared with a 10% reduction [40].
3.4.5. Stated preferences using hHypothetical choice 
Three studies in Americans the USA [17] and, Swedens [18], and students [49] used hypothetical choice scenarios and cross-sectional surveys "to investigate if information about environmental harm would affect people's medicine choices". These studies also investigated the influence of information on "support of environmental policies to reduce pharmaceutical pollution."[17, 18]. In the scenarios, Tthe severity of  illnesses varied from mild (e.g. common cold or pain with muscle inflammation [49]) to serious (e.g. cancer [17] or rheumatoid arthritis [18]). Participants were more willing to consider The studies found satisfaction with environment-friendly drugs and policies promoting environment-friendly options to be higher for mild than severe health conditions [17, 18]. Pharmacy students tended to prefer medicines with higher environmental impacts, contrasting with students from other sectors who were more likely to select environmentally-friendly options, even when these were less effective [49]. In a separate Swedish survey, participants were willing to consider environmental aspects in treatments for severe conditions, however the authors found these effects were weak, as by willingness to prioritise environmental considerations was higher for minor ailments, but decreased in scenarios involving severe diseases [18].	Comment by Harrison, Mark: Can you combine the references for these two studies into [18,49]	Comment by Harrison, Mark: Can 
3.5. Revealed and stated preferences studies
Eight studies reported both RP and SP among healthcare professionals or the general public. Six of these studies used cross-sectional survey designs [23, 24, 26, 27, 34, 50] and two combined cross-sectional surveys with WTP methods [44, 48] to elicit preferences.
3.5.1. Revealed and stated preferences using cCross-sectional surveys
A survey of UK and Irish surgeons showed that 90%  agreed/strongly agreed that they had a responsibility to be aware of the environmental impact of surgical services and over 50% were willing to adopt sustainable clinical practices and take on the role of ‘green champions’ [24]. Similar studies conducted among Canadian [27] and South African [34] anaesthetists found that 30% of the Canadian respondents reported recycling anaesthesia waste in their operating rooms, with 95% expressing a willingness to recycle waste [27]. Among South African respondents, these figures were 17% and 91%, respectively [34]. A majority of respondents (85% in Canada and 84% in South Africa) were willing to invest time in self-education to improve recycling in ORs; however, only 15% (Canada) and 17% (South Africa) were WTP for such training [27, 34]. A study of perioperative staff in UK NHS OR found that the most commonly implemented sustainable practices included recycling and correcting waste segregation (37%) and minimising waste (35%) [23]. The same study also surveyed the preferences of the public and healthcare staff regarding the prioritization of sustainability in surgical decision-making. While 72% of the public and 66% of staff reported that patient outcomes and surgeon experience were more important than sustainability, a large proportion of both groups (70% public, 50% staff) supported selecting "environmentally sustainable initiatives", even if they slightly increased hospital costs. Furthermore, 29% of the public and 47% of staff agreed or strongly agreed that sustainable initiatives should be prioritised even if they slightly increased the risk of minor complications [23]. Another study focused on dental students, asking them to report their current or future attitudes in the use of products and materials and disposal of biohazard versus general waste in pre-clinical laboratories. Two-thirds (66%) of students agreed/strongly agreed that they currently prioritized sustainability in waste disposal [26]. The majority (87%) reported planning to prioritize sustainability in waste disposal in the future, with 68% intending to prioritize sustainable product procurement, and 55% planning to estimate the carbon footprint of their future dental practices.
A UK study about preferences regarding f inhalers found that only 39% of healthcare professionals and 35% of NHS managers considered the environmental impact as the most important factor for prescribing, while 65% of patients considered the environmental impact as a potential selection criterion if they could choose their inhaler [50].
3.5.2. Revealed and stated preferences using Cross-sectional surveys and willingness-to-pay surveys
Two studies elicited RP and SP regarding disposal programs using cross-sectional surveys and WTP approaches. The first study found that 59% of Serbian residents had disposed of unused medicines, and estimated the willingness-to-participate to a medicine disposal program in a pharmacy or health centre and the WTP for such programme. A majority  (80%) reported willingness to participate in the program while only 46% were WTP for collecting unwanted medications. The unconditional WTP (2018 RSD) per prescription (WTPP) for the disposal program was estimated at RSD15 (US$ 0.15) and the WTP per visit at a pre-defined location (pharmacy or health centre) (WTPV) at RSD26 (US$0.25) [44]. Another study surveyed residents in China regarding the discharge of pharmaceuticals and personal care products (PPCPs) into the environment. Two thirds (64%) of respondents reported disposing of PPCPs by throwing them awaybinning them [48]. Respondents were also asked to consider a policy aimed at reducing the discharge of PPCPs into the environment, which included the development of a disposal program. Two-thirds (66%) reported they were somewhat or very likely to participate in such program; however, 41% of the respondents were not WTP for it. Among those WTP (2015 ¥), the mean WTP amount was US$12 (¥71) per person per year, with higher-income individuals having a greater WTP [48].
4. Discussion
There is growing interest in greener, more sustainable practices in the healthcaremedical and pharmaceutical sectors, with over 60% of the included papers published since 2020. The diversity of research studies identified by this review highlights the need for sustainable change across all sectors [52]. Regarding pharmaceuticals, most studies focused on either disposal programs (n=4), or inhalers (n=4). In the healthcaremedical sector, research topics were more varied but the majority focused either on healthcaremedical practices (n=6) or operating room (n=4).Various methods were used to identify revealed and/or stated preferences, with  most studies (n=23) employing cross-sectional surveys, which are generally easier to perform than alternative methods such as DCE, WTP or hypothetical choice scenario [53].
In most studies, respondents positively valued the environment and were willing to improve their behaviour or practices for increased sustainability. The biodegradability of a product [21], the awareness of the need to protect the environment for future generations [25], and the low environmental impact of procedures [22] were key qualitative factors highlighting the role of environmental considerations in decision-making within medical interventions and pharmaceuticals. However, environmental awareness and good intentions do not always lead to actual changes in behaviors. HoweverIn practice, factors such as the disease severity, patient care, or and the clinical effectiveness of a medicine or an intervention were often considered prioritised over more important than protecting the environment or adopting a sustainable attitude. 
Qualitatively, the findings of this scoping review consistently highlight the importance of environmental considerations in decision-making regarding healthcare and pharmaceuticals. Still, not all intentions translate into behavioural changes. Even when people acknowledge the significance of environmentally-friendly healthcaremedical options, their WTP for such an option, when asked explicitly, was low. Similarly, WTP estimates derived from choice-based methods were generally higher than those obtained from direct methods explicitly asking people whether (and how much) people would be WTP. Comparison of results across studies are confounded by methods, the scenario presented, and context within which data were collected. 
The heterogeneity of study participants, including healthcare professionals, patients, and the general population, underlines the need to involve all stakeholders in achieving sustainable healthcare systems [54].
The included studies frequently asked participants to report the extent to which they agreed or disagreed with different statements about sustainable health practices or products. While understanding the level of agreement with concepts related to environmental sustainability in healthcare is important, such statements often fail to account for the trade-off inherent in these decisions. Only one of the cross-sectional surveys included hypothetical questions that linked sustainability considerations with financial cost and clinical performance, targeting healthcare professionals and patients [23]. This study found that when the competing goals of sustainability, cost and clinical performance were presented together, most healthcare professionals and the public prioritized treatment outcomes and clinical factors over sustainability. The importance of incorporating the trade-offs into decision-making was also highlighted in WTP studies. In three studies, although most participants were willing-to-participate in a medicine disposal program, the level of WTP was low [43, 44, 46]. It can be assumed that if people are WTP for some services or products, they are likely to use them. Willingness-to-participate in disposal programs may reflect a growing environmental consciousness, with people actively contributing to social and environmental welfare [9] . However, while a positive WTP may indicate a form of (pro-)environmental behaviour [9], low or zero WTP might also be linked to people’s ability to pay. 
While cross-sectional surveys and WTP studies do not simultaneously account for multidimensional factors influencing decision-making, hypothetical scenario approaches and DCEs allow for trade-offs between environmental attributes and other attributes of medicines or healthcare products or practices. The six studies using hypothetical choice scenarios or DCEs found that people considered environmental issues as important relative to clinical attributes and were willing to make accept trade-offs to achieve a higher degree of environmental sustainability. However, the trade-offs people were willing to make differed on the clinical context, the respondents and the type of environmental impact considered. This finding is important because it suggests that in some contexts where patients or the public must choose between different healthcaremedical products or practices, they may be willing to select options with the lowest environmental impact provided they were appropriately informed about the consequences for their clinical outcomes and the environment. According to Knagg et al. (2024), patients are more likely to choose sustainable healthcare options if they are better educated about and engaged with the issue. Future research could focus on identifying how sharing information with healthcare consumers on "the advantages and disadvantages of the treatment they chose for themselves, both in terms of their health and the environment" changes their preferences [55]. 
This review has two three main limitations. First, it was restricted to documents available in English or French, although many reviews are limited to English articles, only. Second, searches were only carried out on three major health databases, so potential publications in other databases or contained within grey literature may have been overlooked. Third, there may be limitations to the generalization of the results presented in this review, primarily that studies using the same methods but in different environmental, political and social contexts and/or clinical settings may produce different results. However, the goal of this study was to explore whether people value environmental concerns or not in different contexts, rather than to summarize the value they give and why it might differ in different contexts. Despite these limitations, this review also has several strengths. First, it included relevant studies regardless of the year of publication. Second, the scope of the research was broad, including studies on various topics within the healthcaremedical and pharmaceutical sectors. MoreoverFinally, the review was not limited to studies using SP but also considered those eliciting RP or both.
5. Conclusion
This scoping review has examined the existing literature on how individuals value environmental concerns when making decisions in healthcaremedical-related or pharmaceutical sectors. The growing number of studies in this area is reflects increasing attention to mitigating the environmental impact of healthcaremedical activities. While the studies employed various methods, they consistently found broad support for considering the environmental impacts of healthcare treatments. However, whether this support translates into behavioural change remain uncertain. The trade-offs or sacrifices individuals may be willing to make to protect the environment, as well as the relationship between attitudes and actions, appear to depend on the context (e.g. disease severity) and how information is presented.
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