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Abstract
Background
Due to the importance of procurement of medicines and medical supplies during disasters and the significance of an existing resilient supply chain, the present study aimed to explore the causes, strategies, and consequences of the medication supply chain resilience during the Kermanshah, Iran, earthquake experience in 2018.

Methods
This was a qualitative study based on the grounded theory method. The suggested approach by Strauss and Corbin was used. Thirty-two in-depth and semi-structured interviews were conducted via theoretical sampling, and data were saturated. Open-ended and probing questions were used, and all the interviews were recorded with the prior permission of the participants. Field notes and memoing were also used along with the interviews. Transcribed data were analyzed in three levels of open coding, selective, and axial coding by two researchers with sufficient reflexivity without any conflict of interest.

Results
The results led to the identification of eight main categories, including "Disaster Management Structure", "Information Management", "Supply Chain Monitoring", "Socio-Cultural Factors", "Planning", "Resource Management", "Medical Service Coverage", and "Waste of time and resources". According to Strauss and Corbin's model, socio-cultural factors and inappropriate structures and planning related to the health system during disasters may waste time and resources.

Conclusions
"Waste of time and resources” during disasters can be considered the main determinant that can damage the resilience of the medication supply chain. Policymakers need to seek applied strategies for decreasing waste. Socio-cultural interventions, preparedness of information infrastructures and coordination among the stewards and the community during disasters can help the supply chain preserve its resilience and act more effectively.
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Background
Medicines and medical supplies are considered among the most critical human health commodities and are vital for patients worldwide [1]. Medication unavailability adversely affects the community`s health [2]. The vital role of medicines and medical supplies is undeniable in improving the health services` functions at different levels, and the availability of medicines and medical supplies indicates the quality of health services [3]. Lack of medicines and medical supplies could be a more significant problem during disasters [4].
Disasters could affect predicting the amount of medicine and medical supplies and on-time procuring, particularly in developing settings [5]. While the provision of medicines and medical supplies is one of the critical priorities in developing countries [6], disruption in their supply, including the flow of medical and pharmaceutical supplies as a critical outcome, could be more highlighted during disasters [7]. From the managerial perspective, disruption of the medication supply chain can have serious consequences. Companies often lose revenue and market share when other supply chains are disrupted. In contrast, disruption in the medication supply chain can endanger many people's lives. For this reason, continuity of operations in health services and supply chains is vital. This becomes important when the community is involved in significant health problem, including an infectious disease (for example, respiratory pandemics, such as the flu, etc.), an industrial accident (such as the release of large amounts of toxic substances in urban areas, etc.), a natural disaster (including earthquake, flood, etc.), or a terrorist incident (e.g., bomb blast, war, etc.) [7].
The determinants that cause a medication supply chain to be disrupted are mainly related to product non-compliance, product shortages, poor performance, distribution/patient safety errors, and technological issues due to the lack of pharmacy stock[8]. In contrast, an efficient medication supply chain provides them with stakeholders in a reasonable and acceptable quality, in the shortest possible time, and at the optimal cost [9]. Such a chain should not only be able to deal with disasters but also should have a high degree of flexibility in returning to its original state or moving towards more favorable conditions [10].
As the evidence implies, some strategies facilitate the appropriate response by the health sectors as well as the medication supply chains during disasters, among which we can consider predicting dynamic demand, dynamic allocation of resources, preparing a position list of products with a short useful life, cooperating and sharing information, and developing business models to minimize counterfeiting [7]. Similarly, Chen et al. have emphasized that recovery strategies such as implementing dynamic operations could help improve the supply chain's effectiveness during disasters [11]. Attention to the effectiveness and competitive advantages of the distributor–retailer interface is also recommended as a supply chain management strategy [12]. The success of implementing the appropriate strategy depends on the underlying conditions of the health system and its ability to coordinate internally and externally and manage the medication supply chain from both aspects of the structure and the health information system [13].
The Kermanshah earthquake, a 7.3 magnitude which occurred in November 2018, led to the loss of about 700 people's lives and more than 10 thousand cases of serious injuries. Lessoned learned from this natural disaster emphasized that the vulnerability of local health facilities, including medicines and medical supplies, could affect the quantity and quality of health services [ref 21]. Considering the causes, strategies, and consequences of the medication supply chain resilience during disasters based on the local context could help provide more effective, on-time services. This study explores the causes, strategies, and consequences of the resilience of the medication supply chain during the Kermanshah, Iran, earthquake experience in 2018.

Methods
This qualitative study applies the grounded theory approach. Strauss and Corbin's design (2008) was used to conduct the study after the experience of the Kermanshah earthquake, one of the most significant natural disasters in Iran, in 2018.
Strauss and Corbin argue that the goal of the grounded theory method is to theoretically discover and explain complete expressions and interpretations of specific phenomena using regular techniques and analytical procedures that assist the researcher in processing a true theory [14]. Based on this approach, an attempt is made to review and analyze a complex social phenomenon with its context and explain the main consequences and causes of the phenomenon, action-interaction strategies, and intervening conditions in a model. The study's main objective was to explore the causes, strategies, and consequences of the medication supply chain resilience during disasters based on the local Iranian context during the Kermanshah, Iran, earthquake experience in 2018.
Study participants
In the approach of Strauss and Corbin, participants should be selected based on their experiences in the process under study[15]. Therefore, based on the nature of the process and the study's main purpose, the primary participants were selected from those involved in the medication supply chain with sufficient experience in natural disasters. The purposive sampling method was used to collect data, and then the theoretical sampling method was used as the study progressed.
Through purposive sampling, those individuals rich in information or items through which the researchers could gain good knowledge about the study's main purpose were selected. In theoretical sampling, unlike methods used with previous planning, the selection of each new participant depends on the data obtained from previous participants. At the beginning of the study, the researchers started sampling started sampling people who could provide the necessary information about the research topic and analyzed the initial information. After creating the initial codes, the researchers continued the sampling process with different people in various organizations through theoretical sampling to obtain the necessary concepts to create the model. Finally, 32 members of non-profit organizations, universities of medical sciences, military organizations, health insurance organizations, and pharmaceutical distribution companies were selected as the study participants, and the data reached theoretical saturation with this number. Table 1 indicates the details of these participants.Table 1Study participants` description


	Participant
	Age (year)
	Gender
	Education LEVEL
	Work experience (year)

	1
	42
	Male
	PhD
	15

	2
	49
	Male
	PhD
	27

	3
	48
	Male
	MD/GP
	22

	4
	44
	Male
	Diploma
	10

	5
	33
	Male
	Bachelor
	13

	6
	40
	Male
	MD/GP
	20

	7
	49
	Male
	MD/GP
	26

	8
	54
	Male
	PharmD
	16

	9
	38
	Male
	PhD
	19

	10
	40
	Male
	PharmD
	4

	11
	32
	Male
	PharmD
	16

	12
	44
	Male
	Master`s
	21

	13
	39
	Male
	PhD
	29

	14
	50
	Male
	Bachelor
	12

	15
	37
	Male
	PharmD
	10

	16
	36
	Male
	PharmD
	14

	17
	39
	Male
	Dentist
	20

	18
	45
	Male
	Master`s
	24

	19
	48
	Male
	PhD
	21

	20
	48
	Male
	Bachelor
	22

	21
	43
	Female
	Bachelor
	12

	22
	40
	Male
	MD/GP
	22

	23
	43
	Male
	Bachelor
	13

	24
	39
	Male
	Master`s
	30

	25
	52
	Male
	MD/GP
	16

	26
	44
	Male
	MD/GP
	5

	27
	29
	Male
	Bachelor
	20

	28
	52
	Male
	Bachelor
	19

	29
	52
	Male
	MD/GP
	20

	30
	47
	Male
	Bachelor/nurse
	29

	31
	54
	Male
	Bachelor/nurse
	13

	32
	43
	Male
	MD/GP
	13





Data collection
The required data were collected using in-depth interviews, observation, memoing, and field notes. This study's main data collection method was semi-structured in-depth interviews using open-ended questions. For this purpose, the researchers first communicated with the participants and then collected data by asking general and open-ended questions. The researchers also asked probing questions such as "Can you explain more?" or "Give an example?" to gather complete information on the research topic. All the interviews were recorded after prior permission; transcriptions were prepared word by word after several times listening to the interview audio files.
Corbin (2008) believes that in theoretical sampling, interview and observation guides do not have an organized and fixed structure as much as possible, because they are changed and completed during the research period. In the present study, the semi-structured interview guide started with general questions with the least likely structure, and more specific questions were asked based on the initial results and objectives of the study, according to the interviewees’ experiences and responses. In addition, simultaneously with the progress of research and the formation of emerging theories, changes were made in the interview guide.
Moreover, in this study, the researchers used memoing to record the ideas and relationships that came to their minds when collecting and analyzing data. Memoing is an essential part of the data analysis process, and its purpose is to keep ideas and thoughts in the bracket. Due to their abstract nature, these memos form the basic framework of the theory [14, 16, 17]. Field notes were another source of data collection for this study. These notes are the same as memos. Researchers used these field notes to be sure of documenting the observations and conversations in the field and their thoughts and experiences during their observation.

Data analysis
In grounded theory studies, the constant data comparison method is used to analyze the data in which the data are collected, coded, and analyzed simultaneously. In this study, open coding, axial coding, and selective coding were used step by step to analyze the data. For open coding, the text of transcribed interviews and field notes were reviewed and re-read several times to examine the data line by line and word for word. The sentences and concepts in each line and paragraph were identified and coded. In axial coding, the researcher seeks to answer questions such as "Why?", "How did it happen?", "Where?", "How?", "When?" and "With what results?" and in response to these questions, the categories, and the relationship between them are identified. Some classes merge, or a new category is formed [18].
In selective coding, the researchers used the central category selection criteria proposed by Strauss and Corbin (2008) to find the central or core category and establish relationships among the concepts to relate to the emerging concepts. Criteria for selecting the central category include having the power of interpret of the analysis, having centrality, repetition of data, communication with other categories, justification of many differences between categories, and the emergence of maximum change and analysis [15].

Data robustness
In the present study, four Lincoln and Guba criteria, including credibility, dependability, confirmability, and transferability, were used to ensure the robustness and trustworthiness of the data and results. In this regard, the researchers used the peer-checking method to provide the text of several interviews and their codes to several colleagues familiar with conducting qualitative studies to verify the trustworthiness of the coding process. Sampling with maximum diversity was also used as a transferability technique. Data source, method, and investigator triangulation were used to ensure the credibility of the data, and the results were reviewed by researchers who had no conflict of interest with the research topic. Furthermore, a long-term and continuous in-field observation technique was applied to increase the credibility, and one of the researchers (OS) was settled in the field during the data collection process.

Ethical consideration
This study was approved by the Shiraz University of Medical Sciences Ethics Committee (Code: IR.SUMS.REC.1397.776). Oral and written informed consents were obtained from all the participants and they were assured that the information would be completely anonymous and confidential.


Results
The results led to the identification of eight main categories. These categories include "Disaster Management Structure", "Information Management", "Supply Chain Monitoring", "Socio-Cultural Factors", "Planning", "Resource Management", "Medical Service Coverage", and "Waste of time and resources ".
As the main objective of this study was to explore the causes, strategies, and consequences of the medication supply chain resilience during disasters, Strauss and Corbin's coding paradigm (2008) was used for a better illustration and connecting the structural factors of the phenomenon to the process of health system resilience. This coding paradigm includes three main components, as follows (Fig. 1):[image: ]
Fig. 1Coding paradigm of the study


Elaborating Fig. 1, Conditions or structures: indicate the results from answering the following questions help the researchers determine the conditions: What? Why?, Where?, and How did it happen?
Action/reaction responses: Existing action–reaction/emotional response is rooted in situations, problems, and events.
Consequences: Consequences of the process occurs in response to action–reaction/emotional response to events.
The narrative story for this coding paradigm is illustrated in Fig. 2. Figure 2 shows that “the waste of time and resources” has been identified as the main category or the core of the model presented for causes, strategies, and consequences of medication supply chain resilience during disasters. Accordingly, unclear stewardship of the medication supply chain, lack of a united command in the health sector and lack of inter-sectoral coordination with other institutions and organizations involved, lack of an integrated information system, lack of accurate, up-to-date, and sufficient information for decision making, and the provision of fragmented and non-goal-based services can lead to the waste of time and resources during disasters. The lack of proper management of resources and their waste can lead to limited access to pharmaceutical and medical services for people in crisis and reduce the efficiency of the healthcare system. In addition, health insurance coverage is also damaged due to the lack of an integrated information system, lack of comprehensive needs assessment, and lack of proper information flow between service providers and service users during disasters. In this process, underlying factors such as socio-cultural conditions, characteristics, and potentials of the health sector, the need for designing an appropriate structure and effective planning, comprehensive needs assessment and the development of infrastructure standards will also be influential.[image: ]
Fig. 2Causes, strategies, and consequences of medication supply chain resilience during disasters


Although Fig. 2 tries to identify the key points, provides the relationship between the structure and process, and helps understand the structure, to strengthen the analysis of the relationship between the main categories, the conditions–outcomes matrix was also illustrated (Fig. 3). This matrix reinforces the analysis by categorizing and organizing the conditions/outcomes. At the same time, the matrix helps to better understand the process by showing the relationship between macro conditions and the dynamics and changes in action/interaction conditions and results.[image: ]
Fig. 3The conditions–outcomes matrix


Considering both figures, the causes, strategies, and consequences of the medication supply chain resilience during disasters can be described narratively as follows:
Following the exposure of the health care system to waste, the lack of resources and facilities will occur in the disaster area and, due to the lack of infrastructural and structural readiness to deal with the disaster, the system will inevitably use the resources available in the medical centers of the region and centers near the disaster site. The use of the resources of the medical centers close to the disaster site disrupts in the provision of medical services in these centers, and its consequence is a disruption in the medicines and medical supplies distribution chain during disasters. Due to the presence of various organizations in disaster management and the overlap of their tasks, the weakness in united command and management causes duplication and provision of fragmented services in the region because of which the severity of waste increases. At the same time, poor information coordination among organizations involved in disaster management prevents comprehensive need assessment in the region. As a result, a shortage or surplus of resources will be found in the region, leading to abuse or violation. Therefore, strengthening the healthcare infrastructure to prevent the destruction of medical centers in the region and providing medical services in the standard hospital can prevent chaos and disorder in the region.
Moreover, in the case of formulating operational plans, proper management of resources, and appropriate use of potentials of the health care system, the amount of waste and loss can be significantly reduced. In contrast, organizations need more participation and coordination in designing and developing joint scenarios to deal with the disaster, reducing organizational capacity. It increases duplication in the medication supply chain. In such an environment, poor condition of the medication supply chain and lack of sufficient information at the management and official leaders` level may easily lead to hasty decision-making and a sense of indifference against critical situations, which result in negative consequences for medical care coverage.
In sum, the healthcare network contains important field information for local distribution and prevention of the occurrence and spread of various diseases during disasters. However, there are also structural and planning weaknesses in critical situations. Waste of time and resources during disasters causes weaknesses of health insurance organizations in creating health insurance coverage in the disaster area. Experienced people, relying on the lessons learned from past disasters, could make the right decisions, and take the necessary measures to prevent the waste of time and resources in the supply chain of medicines and medical supplies.

Discussion
The results of the present study show that "waste of time and resources” is the most critical category in the medication supply chain`s resilience during disasters. As Sazvar et al. mentioned, serious attention to the identification and classification of pharmaceutical wastes cannot only save money and reduce the costs in a supply chain, manage production time, generate additional revenue, and decrease the environmental impacts [19]. In addition, strategies to reduce inventory waste as the most valuable physical resource, along with managing human resources and other tangible and non-tangible resources, should be considered for increasing the resilience of a pharmaceutical supply chain [20]. Similarly, results of a review showed that five types of challenges should be considered during natural disasters, including identifying uncertainty, mismatch between plans and reality, lack of establishment of a crisis organization, need to adapt medical and pharmaceutical responses with the actual needs and ensure resilient response. This result is significant due to their customization with the Middle East context as Iran belongs to [21].
Other results of the present study show that sociocultural factors and the need for planning and designing an appropriate disaster management structure are among the most important underlying factors that can affect the prevention of waste of time and resources during disasters. While "waste of time and resources" has been recognized as the core category, finding the influential and underlying factors before any applied intervention would be sensible. Based on the results of Coperich et al. paying attention to underlying factors such as the optimal time of medication supply and the level of inventory supply can lead to minimal costs and reduced waste of resources during disasters [22]. Supply chain agility is another strategy that has been proposed as a response to high levels of supply chain complexity and uncertainty [23] and can be considered during disasters. Mehralian et al. believe that achieving an agile supply chain depends on various factors, including supply chain capabilities, such as flexibility, responsiveness, technical competence, and speed [24]. Components of delivery speed, planning, trust development, supplier evaluation and prioritization, environmental pressure, performance management, and information technology tools are among other strategies for developing an agile supply chain [25]. These factors can be changed or become unstable in critical situations, making supply chain resilience difficult during disasters. Therefore, disaster planning and attention to passive defense programs in this field are becoming increasingly necessary.
According to the present results, resource and information management were two other important factors identified as practical strategies to increase medication supply chain resilience. With an integrated, accurate, valid, and up-to-date information system, resource management and waste reduction will be possible during disasters. In this regard, the study of Rasheed et al. shows that the existence of an up-to-date information system for determining epidemiological needs and medicine requirements in the disaster area can be a vital factor in quantifying and estimating required pharmaceutical items and ordering them through the supply chain [26]. Attempts to make and update surveillance systems and need-based decision support systems can be helpful in this area.
Other results of the present study indicate that there needs to be more efficiency in disaster management planning, along with the lack of possible facilities in the medication supply chain during disasters can intensify the waste of time and resources and incur additional costs for the health system. This category is essential in getting accurate information about common diseases and people's medical needs for routine medicines and determining emergency needs resulting from disasters. Altiok and Melamed have concluded that the urgency of unpredictable pharmaceutical needs during natural disasters is not comparable to the routine pharmaceutical needs of the region in terms of quantity, and the lack of proper forecasting mechanisms can be considered one of the most important challenges experienced in these times [27]. Similarly, results from the same earthquake in Iran indicating challenges in relief operations show that logistic challenges, including need assessment, procurement, warehousing, transportation, and distribution, are among the central areas of significance in this earthquake experience. Lessons from this study and similar ones emphasized the need to understand better the challenges involved in disaster relief operations conducted by multiple actors and help them improve their practices, creating proper regulations, policies, and logistics strategies [28].
Regarding the results of the current study, performing a comprehensive needs assessment and designing an appropriate structure, along with paying attention to socio-cultural factors of the region, are among other important factors that can prevent the waste of pharmaceutical resources during disasters. In their study in Finland, Jahre and Heigh showed that establishing local relief infrastructure was the best way to deal with critical situations [29]. Haavisto et al. also emphasize that spending $ 1 in the infrastructure preparation and design phase equals $ 3 in the disaster response phase [30]. Such fundamental infrastructures should be recognized based on the context, and further actions should be implemented to prepare, set up, and keep them upgraded and applicable. In other words, having comprehensive needs assessment program based on the region's characteristics, including its epidemiological needs, disease, and demographic characteristics, can increase supply chain resilience and reduce resource waste both before and during disasters and thus can help increase the efficiency of the health system during disasters.
Based on social and cultural factors, as shown by the results of Kasdan’s study, the role of society and people's behavior according to their social and cultural characteristics during disasters can be beneficial or destructive [31]. Therefore, the government should pay attention to these factors and develop localized policies under cultural conditions, social needs, and the level of acceptance and cooperation of the people of each region. In addition to strengthening the regional collective spirit, advocacy, and cooperation, this can help use the capacity of local infrastructure and prevent waste of resources and facilities. In addition, paying attention to coping strategies may help create a resilient supply chain during disasters. These strategies can be aimed at society and the people, as well as the managers, officials, those involved in providing services, and finally, the companies that produce, import, and distribute pharmaceutical and medical products. Having a strategic view of the disaster phenomenon, especially natural disasters, using interactive approaches between stakeholders and community representatives can help make these strategies more operational and ultimately prevent the waste of time and resources during disasters.
Strengths
One of the main strengths of the present study from the methodology perspective was that the researchers at the beginning and all stages of the research used the idea reflexivity by rethinking their thoughts, ideas, and feelings about the topic under study and became aware of and put them in writing. In addition, a summary of the results, along with the main categories, sub-categories, and the central concept, was provided to the participants to be reviewed and ensure the trustworthiness of the results.

Limitations
This study has some restrictions. Strauss and Corbin’s model may lead to a structured generation of the concepts. This can be moderated by applying open coding processes and combining observation, document analysis, and in-depth interviews. In addition, the small sample size and the possibility of participant bias can be among other methodological limitations. Further areas of research could be recommended in this area, applying the mix-method approach to estimate the potential resilience level of the medication supply chain in Iran and a comprehensive understanding of the factors that affect this resilience during disasters.


Conclusions
"Waste of time and resources” during disasters can be considered the main determinant that can damage the resilience of the medication supply chain. This can lead to negative consequences such as inefficiencies in the whole health system, health service access, and health insurance coverage challenges. To achieve resilience in the medication supply chain during disasters at all organizational, local, and national levels, health policymakers must seek applied and context-based strategies for decreasing the waste of resources. Sociocultural interventions, preparing necessary information infrastructures and providing better coordination among the stewards and the community during disasters are recommended as practical strategies to improve the resilience of the medication supply chain. Improving logistic operations, monitoring the coordination between the local need assessments and the pharmaceutical supplies and procurement along with the transparency of information flow and trust building in the vulnerable community could be among some practical recommendations for improving medication supply chain resilience.

Acknowledgements
The present article was extracted from the thesis written by Omid Sadeghkhani and was financially supported by Shiraz University of Medical Sciences (Grant No. 15131). The authors would like to thank all participants participating in this study.

Author contributions
OS and PB have contributed to data collection and data analysis. MS and GM have finalized the qualitative analysis. PB has designed and supervised the study. RR has prepared the draft, technically edited, and finalized the article.

Funding
Not applicable.

Availability of data and materials
The data sets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
This study was approved by the Shiraz University of Medical Sciences Ethics Committee (Code: IR.SUMS.REC.1397.776). Oral and written informed consent was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Bahrin NLZ, Hassan Y, Majeed ABA, Zulkifli NW, Ahmad A. Pharmaceutical Fiscal Sustainability: Review of Malaysia's Essential Medicines List. 2nd International Conference on Public Policy; Università Cattolica del Sacro Cuore, Milan, Italy 2015.

	2.
Keshavarz K, Kebriaeezadeh A, Meshkini AH, Nikfar S, Mirian I, Khoonsari H. Financial perspective of private pharmacies in Tehran (Iran); is it a lucrative business? Daru. 2012;20(1):1–8.Crossref

	3.
Social Studies Office of the Parliament; The Pharmaceutical Industry After the Islamic Revolution. rc.majlis.ir/fa/report/show/733366.

	4.
Ochi S, Hodgson S, Landeg O, Mayner L, Murray V. Medication supply for people evacuated during disasters. J Evid Based Med. 2015;8(1):39–41.CrossrefPubMed

	5.
Barnett J. Supply of medicines: of textbook of hospital pharmacy. New York: Blackwell Scientific Publications; 1980. p. 277–330.

	6.
Hogerzeil HV. Essential medicines and human rights: what can they learn from each other? Bul World Health Organ. 2006;84:371–5.Crossref

	7.
Graves S, Lei L, Melamed B, Pinedo M, Qi L, Shen Z, et al., editors. New challenges to emergency management of pharmaceutical/healthcare supply chain disruptions. DHS Workshop on Incident Management, Resource Management, and Supply Chain Management; 2009.

	8.
Breen L. A Preliminary examination of risk in the pharmaceutical supply chain (PSC) in the national health service (NHS). 2008.

	9.
Jaberidoost M, Nikfar S, Abdollahiasl A, Dinarvand R. Pharmaceutical supply chain risks: a systematic review. Daru. 2013;21(1):1–7.Crossref

	10.
Christopher M, Peck H. Building the resilient supply chain. Int J Logist Manag. 2004;15(2):1–13.Crossref

	11.
Chen L-M, Liu YE, Yang SJS. Robust supply chain strategies for recovering from unanticipated disasters. Transp Res E Logist Transp Rev. 2015;77:198–214.Crossref

	12.
Mehralian G, Babapour J. Distributor-retailer interface in pharmaceutical supply chain: service quality measurement scale. Iran J Pharm Res. 2016;15(4):973–82.PubMedPubMedCentral

	13.
Mehralian G, Bastani P. Pharmaceutical strategic purchasing: a key to improve access to medicines. Iran J Pharm Res. 2015;14(2):345–6.PubMedPubMedCentral

	14.
Holloway I, Galvin K. Qualitative research in nursing and healthcare. Hoboken: John Wiley & Sons; 2016.

	15.
Corbin J, Strauss A. Basics of qualitative research: techniques and procedures for developing grounded theory. Thousand Oaks: Sage publications; 2014.

	16.
Beanland C, Schneider Z, LoBiondo-Wood G, Haber J. Nursing research: methods, critical appraisal and utilization. St. Louis: Mosby Elsevier; 1999.

	17.
Grbich C. Qualitative data analysis: An introduction. 1st ed. Thousand Oaks: SAGE Publications Ltd; 2007.

	18.
Burns N, Grove S. The practice of nursing research: conduct, critique & utilization. 5th ed. Philadelphia: WB Saunders Company; 2009.

	19.
Sazvar Z, Zokaee M, Tavakkoli-Moghaddam R, Salari SAS, Nayeri S. Designing a sustainable closed-loop pharmaceutical supply chain in a competitive market considering demand uncertainty, manufacturer’s brand and waste management. Ann Oper Res. 2021;315:1–32.

	20.
Bastani P, Sadeghkhani O, Ravangard R, Rezaei R, Bikine P, Mehralian G. Designing a resilience model for pharmaceutical supply chain during crises: a grounded theory approach. J Pharm Policy Pract. 2021;14(1):115–21.CrossrefPubMedPubMedCentral

	21.
Hugelius K, Becker J, Adolfsson A. Five challenges when managing mass casualty or disaster situations: a review study. Int J Environ Res Public Health. 2020;17(9):3068–80.CrossrefPubMedPubMedCentral

	22.
He L, Cuevas JLT, Kokash MZ, Banimustafa EA, Khasawneh MT, editors. Optimization in Pharmaceutical Supply Chain Inventory management for Disaster Planning. IIE Annual Conference Proceedings; 2017: Institute of Industrial and Systems Engineers (IISE).

	23.
Shabaninejad H, Mehralian G, Rashidian A, Baratimarnani A, Rasekh HR. Identifying and prioritizing industry-level competitiveness factors: evidence from pharmaceutical market. Daru. 2014;22(1):1–7.Crossref

	24.
Mehralian G, Zarenezhad F, Ghatari AR. Developing a model for an agile supply chain in pharmaceutical industry. Int J Pharm Healthc Mark. 2015;9(1):74–91.Crossref

	25.
Ghatari AR, Mehralian G, Zarenezhad F, Rasekh HR. Developing a model for agile supply: an empirical study from Iranian pharmaceutical supply chain. Iran J Pharm Res. 2013;12(Suppl):193–205.

	26.
Rasheed H, Usman M, Ahmed W, Bacha MH, Zafar A, Bukhari KS. A shift from logistic software to service model: a case study of new service-driven-software for management of emergency supplies during disasters and emergency conditions by WHO. Front Pharmacol. 2019;10:473–81.CrossrefPubMedPubMedCentral

	27.
Altiok T, Melamed B. Simulation modeling and analysis with Arena. 1st ed. Cambridge: Academic Press; 2007.

	28.
Maghsoudi A, Moshtari M. Challenges in disaster relief operations: evidence from the 2017 Kermanshah earthquake. JHLSCM. 2021;11(1):107–34.Crossref

	29.
Jahre M, Heigh I, eds. Does the current constraints in funding promote failure in humanitarian supply chains? Supply Chain Forum; Taylor & Francis; 2008

	30.
Haavisto I, Kovács G, Spens K. Supply chain management for humanitarians: Tools for practice. Philadelphia: Kogan Page Publishers; 2016.

	31.
Kasdan DO. Considering socio-cultural factors of disaster risk management. Disaster Prev Manag. 2016;25(4):467–77.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Medication supply chain resilience during disasters: exploration of causes, strategies, and consequences applying Strauss and Corbin's approach to the grounded theory


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/40545_2023_604_Fig1_HTML.png
Context and
Conditions

Phenomenon Consequences

Strategies






OEBPS/css/envelope.png





OEBPS/images/40545_2023_604_Fig2_HTML.png
[ Access to health care ] [ Health insurance coverage ] [ Health system efficiency ]

o Unreasonable expectations

© Initial measures o Hasty decision-making
o Supply Chain Limitations o The indifference of officials and
® Lack of facilities managers
© Supply management o Possible abuse of people during
© Public aid management disasters
o Human resources management e Violations of medicines and
o Observance of safety principles dical supplies distributi
o Controlling the area conditions \ companies
* Controlling outbreaks and epidemics in

the area

/

o Supply chain stewardship

¢ United Command

o Integrated information system

o Providing fragmented services

e Lack of sufficient information in
managers and officials

< =/

\

Causal conditions

Time Period

[ Designing the right and suitable structure ][ Socio-cultural conditions of the disaster area ]
[ The need for planning ][ Health system potentials ]
[ Development of standard infrastructures ][ Comprehensive needs assessments ]






OEBPS/images/40545_2023_604_Fig3_HTML.png





OEBPS/css/sidebar.gif





