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Abstract

:

E-prescribing is now widespread and, in some countries, has completely replaced paper prescriptions. In Norway, almost all prescribing is electronic, except for multidose drug dispensing (MDD), which is still sent to the pharmacy by fax or ordinary mail. MDD is an adherence aid used by one-third of all patients receiving home care services. In this paper, we present results from a qualitative study evaluating the introduction of e-prescribing for MDD in a community health care setting. The focus is on the work and workflow for the pharmacists and nurses involved in the medication-handling process. We used the pragmatic process evaluation framework and the systematic text condensation method to analyse the data. We conducted 12 interviews with 34 nurses and pharmacists. This study shows that the e-prescribing of MDD led to greater integration between systems, both within the existing MDD system and across care levels, potentially improving patient safety. However, the structured prescriptions increased the need for clarifications, resulting in an increased overall workload. A greater understanding of the roles and responsibilities of the different professionals in the medication management chain and their needs would improve the workflow of the nurses and pharmacists involved.
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1. Introduction


Electronic prescribing (e-prescribing) can improve physicians’ workflow, increase pharmacy efficiency, and improve patient safety [1,2,3,4,5,6]. In recent years, the use of e-prescribing has increased significantly in Europe, especially in the Nordic countries, Estonia, and the Netherlands [7]. It is also widely used in the United States, Australia, and Canada [8]. E-prescribing improves the eligibility and clarity of prescriptions [4,5,6], reduces prescribing errors [4], improves coordination, and ensures the privacy and security of personal health information [9]. However, it can also create new errors, such as incorrect dosage instructions, missing information, incorrect product (medicine or strength), and wrong quantity or duration of therapy [1,8,10,11].



In Norway, e-prescribing was implemented in primary care in 2013, and today, over 90% of prescriptions are sent electronically (27 million per year) [12]. The prescriptions are sent directly from the prescribers to a central database called the Prescription Mediator, which stores the prescription until it is dispensed, a physician deletes it, or the prescription expires (usually one year from the date of prescribing). All pharmacies have access to the Prescription Mediator, and the patient can collect the prescriptions from any pharmacy in the country. The only prescriptions still on paper are for individuals receiving prepacked multidose dispensed drugs (MDD).



MDD is an adherence aid used by one-third of patients receiving home care services in Norway [13]. Here, medicines are machine-dispensed in unit-of-use disposable bags, one unit for each dose occasion [13,14]. The MDD system is used in the Nordic countries and the Netherlands [15]. Compared to patients with ordinary prescribing, patients with MDD have fewer serious drug–drug interactions in their medication lists [16,17] and higher medication adherence [18,19] but are also more prone to medication errors in care-level transitions and inappropriate prescribing [17,20,21,22].



In the current paper-based system, the general practitioner (GP) prints out a list of the patient’s medication treatment and faxes it to the pharmacy. This printed list is the MDD prescription and is valid for one year [23]. The pharmacy staff manually transfer the medicines information from the paper prescription into the electronic MDD system at the pharmacy. They then order MDD from the manufacturer, who packs the medicines and sends them to the home care services, along with a paper copy of the prescription list. The nurses manually enter the medicines information from this list into their own electronic record system [23]. In addition to being very time-consuming, all these manual steps in the medicine management process increase the risk of medication errors [8]. Concerns have also been voiced about duplicate prescriptions when GPs prescribe an electronic prescription in addition to the paper prescription list [24].



There is now an ongoing effort in Norway to implement e-prescribing for MDD. Here, the paper medication list is replaced by individual e-prescriptions for each medication, which are stored in the existing Prescription Mediator [25]. From the implementation of e-prescriptions, we know that technical standards, system design, and training are important foundations to realise the full potential of e-prescribing [1] but also that these systems can create new workarounds because of inconsistent use, computer systems, and network limitations [1,9]. No studies have analysed the transition from paper to e-prescribing of MDD. However, the e-prescribing of MDD has the potential to improve the work and workflow for the staff involved. Going from paper and fax to electronic transmission of prescriptions should reduce manual entry work, which, in turn, should reduce prescription errors [8,26]. Moreover, e-prescribing can minimise interruptions from phone and fax communications, improving work efficiency [27,28,29].



The first pilot test of e-prescribing of MDD began in 2016, the second in 2018. At the time of writing the current paper, 26 GP offices, 2 pharmacies, and 4 home care districts in the southern part of Norway use the system. The current study is part of a larger case study exploring how the e-prescribing of MDD affects patient safety and the health professionals’ work, experienced benefits, risks, and challenges. We have previously investigated how e-prescribing affects the GPs involved; the participants found the new system to be less time-consuming than paper and fax, hence improving workflow and efficiency [23]. This current study investigates how the e-prescribing system affects the work and workload for the home care nurses and pharmacists involved.




2. Materials and Methods


2.1. Research Design


We used a qualitative research design to explore how the work and workload of nurses and pharmacists in a primary care setting are affected by e-prescribing of MDD. We used a pragmatic process evaluation approach [30] taking advantage of the real-world setting to identify core experiences from the implementation process. The focus was on how the health professionals experienced the change during the early phase of disseminating the e-prescribing system.



We used a theme-centred interview guide with open-ended questions. The interviews were semi-structured, and the order of topics and questions varied, depending on the informants’ responses. How the e-prescribing affected their work before, during, and after the start-up, experienced benefits, risks, and challenges and how they perceived the impact on patient safety were topics for the interviews. We emphasised that both positive and negative experiences were of interest. In the current paper, we focused on how the new system affected work and workload for the nurses and pharmacists involved in the MDD process (Table 1).




2.2. Recruitment and Setting


The national health authorities are responsible for implementing the e-prescribing system, but the process has been slower than expected due to technical difficulties. We took a pragmatic approach to recruitment, aiming to recruit all professionals involved in the implementation. The recruitment started in 2016 and is still ongoing. In this study, we focused on the pharmacists and the home care nurses. We consecutively sent e-mail invitations to designated contact persons at each site, asking them to forward the invitations to relevant health personnel. The invitations briefly described the project and main themes of the interviews. One reminder was sent to the non-responders. We sent invitations for follow-up interviews 10 months to 2 years after start-up.



A total of 26 nurses and 8 pharmacists accepted our invitation to be interviewed (see Table 2). We conducted 12 in person interviews; 7 group interviews with up to 6 participants at a time, and 3 individual interviews with one pharmacist working in homecare and two nurses/nurse managers. The choice of individual or group interviews was based on practical and time-saving reasons for those interviewed. We considered that groups would provide sufficient depth to the information we wanted to collect, and in addition, the informants could stimulate each other to provide experiences and views. Differences in views and experiences were as interesting as uniform opinions among the informants. We also sent invitations to participate in follow-up phone interviews. Only one community pharmacist in the home care service and two pharmacists at one of the pharmacies accepted and were interviewed a second time.




2.3. Data Collection


Two researchers completed the group interviews, which took place at the participants’ workplace. Phone interviews were conducted for practical reasons, and were completed by one researcher. The interviews lasted 30–45 min and were recorded on tape and transcribed by a professional agency. We stored audio recordings separate from the anonymised transcribed data material.




2.4. Data Analysis


Both authors (a pharmacist and a registered nurse) read, discussed, and structured the transcribed material and participated in the analysis of the data. The systematic text condensation (STC) method described by Malterud [31] was used to conduct a thematic analysis of the meaning and content of the data across cases. STC is based on principles of Giorgi’s psychological phenomenological analysis [32] and includes a descriptive approach presenting the experience as expressed by the participants themselves [31]. The procedure consisted of the following steps:




	
Reading of the material several times to obtain an overall impression (from chaos to themes);



	
The identifying and sorting meaning units representing different aspects of the research question, and perform coding and sub-coding for these (from themes to codes);



	
Condensation and summarising the content in the coded groups (from code to meaning); and



	
Developing descriptions reflecting the participants’ important experiences (from condensation to descriptions and concepts).








The transcripts were coded to maintain the content using NVivo 12 software. We created nodes that were arranged in a coding tree with three recurring themes: local workflow changes, change in collaboration and communication pattern, and increased access to information. To achieve trustworthiness, the researchers engaged in an ongoing process of discussion and reflection throughout the process of analysis. We focused on changes in workflow that persisted after the initial start-up and have not included challenges and problems directly related to the transition. We used the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist to ensure the structure and style of this manuscript.




2.5. Ethics


The Data Protection Officer at the University Hospital of North Norway approved the project (Project No. 02003). All participants voluntarily accepted to be interviewed. The participants received both written and oral information about the study; they were informed about the reason for conducting the research, the researchers’ roles, credentials, and experiences; about anonymity; and that they could withdraw from the study at any time. The data was handled according to local security requirements. To ensure anonymity of the home-care service pharmacist and the nurse manager in the interviews, we only included the setting when presenting quotes.





3. Results


The results section presents the findings from the analysing process described above. Changes in the workflow were categorised into three major themes:




	
Local workflow changes;



	
Change in collaboration and communication patterns; and



	
Increased access to information.








3.1. Local Workflow Changes


For the pharmacists, one of the biggest advantages of the new system was the direct transfer of prescriptions into the pharmacy dispensing programme. This eliminated the first step in the paper-based workflow: sorting incoming faxes. Because the e-prescriptions were ordered by date, the pharmacist always knew which prescription was the current one, and the prescription-check could be moved from close to the order deadline to about two days prior to the deadline. This gave the pharmacist more time to do necessary clarifications with the GP. A third advantage with the electronic transfer was that any supplementary documentation that used to be on paper (e.g., applications for compassionate use) was now also electronic.



However, the pharmacists said that correcting prescriptions was more difficult and time-consuming. In one of the interviews, the e-prescribing system was described as limiting the pharmacist’s ability to perform professional judgements and their ability to correct obvious errors made by the GPs:




“We are more vulnerable if the GP makes a mistake on the e-prescriptions (…) on a regular paper list we can make the change ourselves and ask the GP to sign it afterwards, and when we have received a signature, the problem is solved (…), but now (with e-prescribing) we must have a completely new e-prescription (if the medicines are to be dispensed)” Pharmacy 2





Specifically, the pharmacists reported having to manually change the item number a lot more frequently. For each active substance, there are only a few item numbers that are dispensable as MDD. In the paper-based system, the pharmacist chose this item number when entering the prescription into the dispensing program. Now, the item number is transferred automatically from the electronic prescriptions. The nurses reported some patients who did not get their regular medications dispensed as MDD because the item number on the e-prescriptions was not dispensable as MDD. This was a particular problem in the first few months. When the pharmacy staff became aware of this problem, they created new routines to check for MDD-dispensable item numbers of the same medicine and manually change the prescriptions.



Because of missing medicines, some home care nurses had started to double-check the MDD deliveries. They reported that the extra checking led to staffing problems; they went from one to four nurses on delivery days after e-prescribing was introduced. Some emphasised that all the double-checking increased their responsibility for the patients’ drug treatment. They further said that these new routines increased patient safety compared with the old system:




“Before (e-dose), it was not necessary to check if, for example, the prescriptions needed a renewal – we did not have to check if there were any medications missing on the prescription list. Before it was it was the norm that all medicines were included, but now we have to check all the time that ok, the medicine is missing. Why is it missing?” Home service 4





However, some nurses also experienced that e-prescribing led to faster changes of the MDD bags, which meant fewer manual corrections of the bags. They suspected that this was both because the process of transferring prescriptions was faster and also because the GPs sent the updates during the consultations rather than waiting until the end of the day:




“It is our experience that if they do it electronically, then it is much easier, because then we know that it arrives quite quickly. With those who do not have e-prescribing, it may be that they have not sent that fax, or the fax has not arrived and then they have to send it by post. So, the (paper) process takes a lot more time” Home service 1






3.2. Change in Collaboration and Communication Patterns


One of the built-in changes with the new system was electronic messaging between the pharmacy staff and the GPs. The pharmacists said that the GPs replied faster and that there were fewer misunderstandings when communication was electronic compared to fax. In addition, they said the messages could be sent and replied to at more convenient times so that they did not disrupt the GP in the middle of a patient consultation:




“We get answers (from the GPs) quickly. We do not have to fax, call and all that, it saves quite a lot of time. In addition, we get answers to what we actually asked about to a much greater extent.” Pharmacy 1





Despite these improvements, the pharmacists agreed that communicating with the GPs took more time overall. This was because they did more clarifications, especially regarding the renewal of prescriptions. The former paper prescription list was valid for a one-year supply of medicines, needing only an annual renewal. With the new system, each medicine had an individual e-prescription. Although one pharmacist expressed relief over not having to renew the prescription list by fax anymore, all the informants agreed that individual e-prescriptions were more time-consuming. First, it led to more inquiries about renewals; second, when a prescription was renewed, it needed to be checked by a pharmacist. One pharmacist explained that this was especially problematic because the GPs frequently prescribed very small quantities, even though the patients used them regularly:




“…we have to contact the GP much more frequently and say: you have prescribed medications for ten days, a multi-dose roll is for 14 days, and we need more tablets.” Pharmacy 2





Prescription renewals were also one of the main workload concerns of the nurses. Whenever a prescription was updated, both the GPs and pharmacy staff sent messages to the home care nurses. These messages had to be checked to see if there was an actual change in the medication treatment. Because the number of messages had increased, so had the nurses’ workload. The nurses also considered information about renewals that were irrelevant and voiced concerns that the increased number of messages without useful information made them overlook the relevant information:




“We get a lot of information that we do not really need, which only creates a lot of work (for us). I think this can cause dangerous situations in relation to whether we are able to administer the medicines that we are obliged to.” Home service 4





Both the pharmacists and many of the home care nurses also said that the renewal of prescriptions had led to many unnecessary phone calls between the two because the home care nurses did not have access to the Prescription Mediator, where the e-prescriptions were stored. One nurse said that:




“…we call the pharmacy and ask what prescriptions are there, and we also have to call the GPs a lot to check what they have included…. Before, we had it (the prescription list) physically in our hands, and there was no doubt which prescriptions were valid.” Home service 2






3.3. Increased Access to Information


Storing all e-prescriptions in the same database had several implications for our informants. The pharmacists were notified of all changes in the patient’s medicines treatment, even when the prescriptions were not dispensed in MDD. Though this resulted in them doing more prescription checks, they also noted that this change seemed to improve patient safety:




“The disadvantage is that (...) all transactions in the Prescription Mediator are flagged as a change for us. On paper multidose, this course of antibiotics would never have been noticed because it was not reported to us. So, the safety is much better with electronic multidose because you will notice all changes. But the workload increases. It increases a lot.” Pharmacy 1





Storing MDD prescriptions and ordinary prescriptions in the same place also implied that the pharmacists had direct access to prescriptions from doctors other than the GP. This was particularly beneficial after hospital visits. In the paper-based system, the e-prescription could not be used to dispense MDD, and the pharmacists would wait for the GP to fax an updated prescription list. In the new system, they had a valid prescription to dispense right away. However, when the GPs updated the prescription list after a hospital visit, this could also cause new problems because the hospital doctors and GPs had different prescribing privileges. The GP and hospital doctor could also prescribe the same medication to the same patient or the GP could renew prescriptions without withdrawing the old ones. This led to outdated and duplicate prescriptions in the Prescription Mediator, and the pharmacists used more time to identify which prescription was the correct one. In one of the interviews, the pharmacists described one such situation:




“P1: They (the GP) had not renewed the prescriptions, they had just prescribed new ones, and the old ones remained. P2: Three prescriptions on one medication and three on another, you know. P1. Maybe both from a specialist and from the GP, and another one from the GP...(…) P3: Yes, for many patients the Prescription Mediator is full of clutter.” Pharmacy 1





A last implication of using a common database for e-prescriptions was that regular community pharmacists now had access to the MDD prescriptions. This increased the pharmacist’s workload because the patients or their caretaker could collect the prescriptions. When it was time to order MDD, there were no valid prescriptions, and they had to contact the home care service and the GP to get new ones. In addition, both the home care nurses and the pharmacists expressed concerns that patients might misuse the system and collect addictive medications at their local pharmacy in addition to getting them in MDD.



However, in one of the pharmacist interviews, it was also stated that this might actually improve patient safety. With the paper-based system, the GPs sometimes unintentionally prescribed a medication both as an e-prescription and as a paper-based MDD prescription, which could lead to the patient taking a double dose. With the electronic system, this was no longer possible:




“The good thing about the addictive medications is that we definitely catch it (now), we cannot dispense multidose if there is no valid prescription (...) We can see that it had been taken out, so in that sense it gives us better control, but it is very inconvenient for us.” Pharmacy 2







4. Discussion


The current study shows that e-prescribing of MDD affects the work of pharmacists and home care nurses. First, it changed the workflow locally at both the pharmacy and home care services. Second, the system changed the collaboration patterns between the different personnel involved. Third, it increased access to the medicines information for health personnel who were not directly involved. Despite many of the steps in the medication management being more time-efficient, the frequency of which they were performed increased, and the overall impression from both the nurses and pharmacists was an increased workload. However, most agreed that the additional work also increased patient safety.



Most of the experiences from the informants—both positive and negative—seem to stem from the fact that the prescribing of MDD and ordinary prescriptions is now closely integrated. More integrated systems mean that the prescriptions and communication pathways are more standardised, information is transferred more quickly between the actors, and access to medicines information is changed. This is similar to the GPs’ experiences, who also described the system as having an in-built safety mechanism, but could be more time consuming because they needed to incorporate prescriptions from other physicians [23,33]. Though the design and interface of the computer systems have been shown to influence workflow [3], and was an important issue for the GPs [33], this was not brought up by the informants in our study.



The most prominent change in terms of workload for both the pharmacists and nurses was the increased frequency of prescription renewals. This is an effect of going from one complete prescription list with one expiry date to individual standardised e-prescriptions of separate dates and quantities. Previous studies have shown that prescribing the wrong quantity of a medicine is among the most common errors in e-prescribing [10,11,34]. However, the GPs involved in the electronic prescribing of MDD also received insufficient training before the transition [23] and this challenge might thus improve with time as the GPs realise the importance of prescribing the correct amounts in the new system.



E-prescriptions have been shown to require more frequent contact with GPs than paper-based prescriptions [35,36]. This might be a result of an increased number of errors but could also be because the standardised prescriptions leave less room for interpretation, thus making corrections more difficult [6,37]. This means that the pharmacist might have to contact the GP to correct errors they would normally correct themselves. In the interviews, both the pharmacists and nurses expressed that they were now more dependent on the GPs and more vulnerable to the GPs’ mistakes.



The fact that the pharmacists find correcting errors more time-consuming might also be because their local workflow had changed. In the paper-based MDD system, the pharmacist corrected many errors while entering the prescription into the dispensing programme. However, because this transfer step was now eliminated, correcting prescriptions became a procedure outside the normal workflow, thus feeling more time-consuming. In fact, it would seem that the standard workflow was improved within the pharmacy in the new system. The pharmacists worked continuously with the changes as they arrived rather than waiting until the deadline, resulting in a more even workload throughout the day. In addition, the standardised prescriptions, together with the automatic transfer, eliminated many of the manual steps in the prescription handling at the pharmacy. When the pharmacists expressed an increased workload in the new system, this seems to be because of a higher number of deviations from the standard workflow and possibly more time-consuming corrections.



For the nurses, faster transfer of the prescriptions and changed access to prescription information seemed to affect the local workflow the most. Because the prescriptions were transferred faster, the nurses found that the medicines were dispensed in MDD quicker, which resulted in fewer manual corrections of the MDD bags. However, the changed collaboration and communication pattern meant that prescriptions were now stored in the Prescription Mediator, which they did not have access to. This increased the need to contact the GP or pharmacy to ask about the patients’ medication use. This need should be reduced when the nurses get access to updated medication lists, a process that is now underway as part of a national e-health strategy [38].



Some home service units also added an extra control step to check the content of the MDD bags, and this increased their workload further. They went from one to four nurses on MDD delivery days. Though this error was corrected after a few months, the nurses continued to double check the bags. This also increased the feeling of being more responsible for the patients’ drug treatment. E-prescribing has previously been linked to increased workload and responsibilities for the nurses involved [39]. This can negatively affect the patients if the nurses are reallocated from other areas involved in direct patient care. Home care services have expanded in recent years but not the staffing levels, and this can affect nurses’ job satisfaction, create adverse advent incidents, and lower patient satisfaction [40,41].



The pharmacists also described an increased responsibility and patient safety. They performed an extended prescription check compared to the paper-based system, and identified potential misuse of narcotics, which would not have been possible previously. Additionally, the system prevented the GP from prescribing an e-prescription and an MDD prescription for the same medication, which had been a challenge with the paper-based system. Common to all these improvements is that they stem from having prescriptions for MDD users and non-MDD users in the same database.



Using the national database also means that the health personnel not directly involved in handling the MDD got access to the MDD prescriptions. This is particularly useful for clinicians, where a lack of access to an up-to-date medication list can cause medication errors [42]. Such errors are especially common during care transitions and occur more frequently for MDD users [21,22]. That hospital doctors can make changes in the MDD bags directly can also reduce discrepancies and errors in the medication lists during care-level transitions.



However, this could also cause misunderstandings and result in potentially dangerous situations for the patients, i.e., patients taking double doses if the old prescriptions are not withdrawn when new ones are issued. Because all physicians could make changes to the MDD prescript, the GPs involved in the e-prescribing system also expressed uncertainty about the status and validity of the current medication list [33]. Ultimately, when more actors can influence prescribing and dispensing, the system becomes more complex. In turn, this increases the uncertainty about what the other actors could and should do, resulting in an increased need for communication between the actors involved.



Communication and collaboration between health personnel is, however, essential for safe medication management, but establishing new routines and collaboration patterns takes time. Because most of our interviews were held only a few months after start-up, these new routines would not yet be fully incorporated. It would thus be difficult to see if there are any long-term benefits of closer collaboration, and this might explain why our informants’ views on increased contact were mostly negative. Future research should focus on collaboration and how this affects the quality of prescribing, drug use pattern, and other aspects of patient safety.



Strengths and Limitations


This is an exploratory study with a pragmatic approach to recruiting participants. We invited everyone involved in testing the electronic MDD system and included those who accepted our invitation. We interviewed 34 nurses and pharmacists across several sites, and we believe that we have captured the most important experiences of those who have started using the system. However, only two pharmacies from the same pharmacy chain participated. We know that the MDD work practices vary between pharmacies [13] and the experiences of future pharmacists who start using this system might thus differ from what we have found here. We plan to continue to collect data and include more pharmacies as they begin using e-prescribing for the MDD users.





5. Conclusions


Our study shows that the e-prescribing system for MDD led to a greater integration between systems, both within the existing MDD system and across care levels. The increased integration has several benefits in terms of faster information exchange and easier access to more complete information about the patients, increasing patient safety. However, the structured prescriptions also meant that it was more difficult for the nurses and pharmacists to correct mistakes. This, in turn, resulted in more frequent contact between the actors involved and increased their workload. In addition, increased integration implies that those not a part of the current MDD system, such as hospital doctors and community pharmacists, could influence the prescribing and dispensing of MDD. A greater understanding of the roles and responsibilities of the other actors in the medication management chain and their needs could improve many of the challenges that the nurses and pharmacists in the present study experienced.







Author Contributions


Conceptualization, A.V.J. and T.S.B.; methodology, A.V.J. and T.S.B.; formal analysis, A.V.J. and T.S.B.; investigation, T.S.B.; data curation, A.V.J., T.S.B.; writing—original draft preparation, A.V.J. and T.S.B.; writing—review and editing, A.V.J. and T.S.B. All authors have read and agreed to the published version of the manuscript.




Funding


This study was internally funded by the Norwegian Centre for E-health Research.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Data Protection Officer at the University Hospital of North Norway (Project No. 02003).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available upon reasonable request from the corresponding author. The data are not publicly available due to ethical reasons.




Acknowledgments


The authors would like to thank Elin Johnsen for developing the interview-guide and conducting interviews and Monika Knudsen Gullslett for helping with interviews. We would also like to thank all of the participants in this study sharing their experiences.




Conflicts of Interest


Authors declare no conflict of interest.




References


	



Grossman, J.M.; Cross, D.A.; Boukus, E.R.; Cohen, G.R. Transmitting and processing electronic prescriptions: Experiences of physician practices and pharmacies. J. Am. Med. Inform. Assoc. 2012, 19, 353–359. [Google Scholar] [CrossRef] [PubMed]

	



Clyne, B.; Bradley, M.C.; Hughes, C.; Fahey, T.; Lapane, K.L. Electronic Prescribing and Other Forms of Technology to Reduce Inappropriate Medication Use and Polypharmacy in Older People: A Review of Current Evidence. Clin. Geriatr. Med. 2012, 28, 301–322. [Google Scholar] [CrossRef]

	



Zadeh, P.E.; Tremblay, M.C. A review of the literature and proposed classification on e-prescribing: Functions, assimilation stages, benefits, concerns, and risks. Res. Soc. Adm. Pharm. 2016, 12, 1–19. [Google Scholar] [CrossRef] [PubMed]

	



Kaushal, R.; Kern, L.M.; Barrón, Y.; Quaresimo, J.; Abramson, E.L. Electronic Prescribing Improves Medication Safety in Community-Based Office Practices. J. Gen. Intern. Med. 2010, 25, 530–536. [Google Scholar] [CrossRef] [PubMed]

	



Rupp, M.T.; Warholak, T.L. Evaluation of e-prescribing in chain community pharmacy: Best-practice recommendations. J. Am. Pharm. Assoc. 2008, 48, 364–391a. [Google Scholar] [CrossRef] [PubMed]

	



Hammar, T.; Nyström, S.; Petersson, G.; Rydberg, T.; Åstrand, B. Swedish pharmacists value ePrescribing: A survey of a nationwide implementation. J. Pharm. Health Serv. Res. 2010, 1, 23–32. [Google Scholar]

	



Brennan, J.; McElligott, A.; Power, N. National Health Models and the Adoption of E-Health and E-Prescribing in Primary Care—New Evidence from Europe. BMJ Health Care Inform. 2015, 22, 399–408. [Google Scholar] [CrossRef]

	



Timonen, J.; Kangas, S.; Kauppinen, H.; Ahonen, R. Electronic prescription anomalies: A study of frequencies, clarification and effects in Finnish community pharmacies. J. Pharm. Health Serv. Res. 2018, 9, 183–189. [Google Scholar] [CrossRef]

	



Villaseñor, S.; Piscotty, R.J. The current state of e-prescribing: Implications for advanced practice registered nurses. J. Am. Assoc. Nurse Pr. 2016, 28, 54–61. [Google Scholar] [CrossRef]

	



Odukoya, O.K.; Stone, J.A.; Chui, M.A. E-prescribing errors in community pharmacies: Exploring consequences and con-tributing factors. Int. J. Med Inform. 2014, 83, 427–437. [Google Scholar] [CrossRef]

	



Kauppinen, H.; Ahonen, R.; Timonen, J. The impact of electronic prescriptions on medication safety in Finnish community pharmacies: A survey of pharmacists. Int. J. Med. Inform. 2017, 100, 56–62. [Google Scholar] [CrossRef] [PubMed]

	



Heier, K.F.; Olsen, V.K.; Rognstad, S.; Straand, J.; Toverud, E.-L. Healthcare providers’ experience with multi-dose packaged medicines. Tidsskr. Nor. Laegeforen. 2007, 127, 2382–2385. [Google Scholar] [PubMed]

	



Josendal, A.; Bergmo, T.; Granas, A. The Practice Guidelines for Multidose Drug Dispensing Need Revision—An Investigation of Prescription Problems and Interventions. Pharmarcy 2021, 9, 13. [Google Scholar] [CrossRef] [PubMed]

	



Mertens, B.J.; Kwint, H.F.; Van Marum, R.J.; Bouvy, M.L. Are multidose drug dispensing systems initiated for the appropriate patients? Eur. J. Clin. Pharmacol. 2018, 74, 1159–1164. [Google Scholar] [CrossRef] [PubMed]

	



Sinnemäki, J.; Airaksinen, M.; Valaste, M.; Saastamoinen, L.K. Impact of the automated dose dispensing with medication review on geriatric primary care patients drug use in Finland: A nationwide cohort study with matched controls. Scand. J. Prim. Health Care 2017, 35, 379–386. [Google Scholar] [CrossRef] [PubMed]

	



Johnell, K.; Fastbom, J. Multi-dose drug dispensing and inappropriate drug use: A nationwide register-based study of over 700 000 elderly. Scand. J. Prim. Health Care 2008, 26, 86–91. [Google Scholar] [CrossRef]

	



Sjöberg, C.; Edward, C.; Fastbom, J.; Johnell, K.; Landahl, S.; Narbro, K.; Wallerstedt, S.M. Association between Multi-Dose Drug Dispensing and Quality of Drug Treatment—A Register-Based Study. PLoS ONE 2011, 6, e26574. [Google Scholar] [CrossRef]

	



Kwint, H.-F.; Stolk, G.; Faber, A.; Gussekloo, J.; Bouvy, M.L. Medication adherence and knowledge of older patients with and without multidose drug dispensing. Age Ageing 2013, 42, 620–626. [Google Scholar] [CrossRef] [PubMed]

	



Mertens, B.J.; Kwint, H.-F.; Van Marum, R.J.; Bouvy, M.L. Patients’ experiences with multidose drug dispensing: A cross sectional study. Int. J. Clin. Pharm. 2018, 41, 104–112. [Google Scholar] [CrossRef]

	



Wallerstedt, S.M.; Fastbom, J.; Johnell, K.; Sjöberg, C.; Landahl, S.; Sundström, A. Drug Treatment in Older People before and after the Transition to a Multi-Dose Drug Dispensing System–A Longitudinal Analysis. PLoS ONE 2013, 8, e67088. [Google Scholar] [CrossRef] [PubMed]

	



Reuther, L.O.; Lysen, C.; Faxholm, M.; Salomon, L.; Hendriksen, C. Multi-dose drug dispensing is a challenge across the primary-secondary care interface. Dan. Med. Bull. 2011, 58, 4341. [Google Scholar]

	



Caleres, G.; Modig, S.; Midlöv, P.; Chalmers, J.; Bondesson, Å. Medication Discrepancies in Discharge Summaries and Associated Risk Factors for Elderly Patients with Many Drugs. Drugs Real World Outcomes 2020, 7, 53–62. [Google Scholar] [CrossRef]

	



Bergmo, T.S.; Jøsendal, A.V.; Johnsen, E. Factors easing the transition from paper to electronic prescribing of multidose dispensed drugs (MDD). In Proceedings of the 17th Scandinavian Conference on Health Informatics, Oslo, Norway, 12–13 November 2019. [Google Scholar]

	



The Norwegian Directorate of Health. Multidose—Status and the Way Forward; The Norwegian Directorate of Health: Oslo, Norway, 2015. [Google Scholar]

	



World Health Organization. Adherence to Long-Term Therapies: Evidence for Action; WHO: Geneva, Switzerland, 2003. [Google Scholar]

	



Samadbeik, M.; Ahmadi, M.; Asanjan, S.M.H. A Theoretical Approach to Electronic Prescription System: Lesson Learned from Literature Review. Iran. Red Crescent Med. J. 2013, 15, e8436. [Google Scholar] [CrossRef]

	



Lapane, K.L.; Rosen, R.K.; Dubé, C. Perceptions of e-prescribing efficiencies and inefficiencies in ambulatory care. Int. J. Med. Inform. 2011, 80, 39–46. [Google Scholar] [CrossRef] [PubMed]

	



Goldman, R.E.; Dubé, C.; Lapane, K.L. Beyond the basics: Refills by electronic prescribing. Int. J. Med. Inform. 2010, 79, 507–514. [Google Scholar] [CrossRef]

	



Devine, E.B.; Hollingworth, W.; Hansen, R.N.; Lawless, N.M.; Wilson-Norton, J.L.; Martin, D.P.; Blough, D.K.; Sullivan, S.D. Electronic Prescribing at the Point of Care: A Time-Motion Study in the Primary Care Setting. Health Serv. Res. 2010, 45, 152–171. [Google Scholar] [CrossRef] [PubMed]

	



Evans, R.; Scourfield, J.; Murphy, S. Pragmatic, formative process evaluations of complex interventions and why we need more of them. J. Epidemiol. Community Health 2014, 69, 925–926. [Google Scholar] [CrossRef] [PubMed]

	



Malterud, K. Systematic text condensation: A strategy for qualitative analysis. Scand. J. Public Health 2012, 40, 795–805. [Google Scholar] [CrossRef] [PubMed]

	



Giorgi, A. The Descriptive Phenomenological Method in Psychology: A Modified Husserlian Approach; Duquesne University Press: Pittsburgh, PA, USA, 2009. [Google Scholar]

	



Johnsen, E.; Josendal, A.V.; Bergmo, T.S. E-prescribing of Multidose Dispensed Drugs is better for patient safety than dosett and fax. Sykepl. Forsk. 2018, 13. [Google Scholar] [CrossRef]

	



Gilligan, A.M.; Miller, K.; Mohney, A.; Montenegro, C.; Schwarz, J.; Warholak, T.L. Analysis of pharmacists’ interventions on electronic versus traditional prescriptions in 2 community pharmacies. Res. Soc. Adm. Pharm. 2012, 8, 523–532. [Google Scholar] [CrossRef] [PubMed]

	



Vik, S.; Weidemann, P.; Gangås, I.E.M.; Knapstad, S.-E.; Haavik, S. Pharmaceutical interventions on prescriptions in Norwegian community and hospital pharmacies. Int. J. Clin. Pharm. 2020, 1–6. [Google Scholar] [CrossRef]

	



Smith, M.; Sprecher, B. Pharmacy communications with physician offices to clarify prescriptions. J. Am. Pharm. Assoc. 2017, 57, 178–182. [Google Scholar] [CrossRef] [PubMed]

	



Odukoya, O.K.; Stone, J.A.; Chui, M.A. Barriers and facilitators to recovering from e-prescribing errors in community pharmacies. J. Am. Pharm. Assoc. 2015, 55, 52–58. [Google Scholar] [CrossRef] [PubMed]

	



A Makary, M.; Daniel, M. Medical error—The third leading cause of death in the US. BMJ 2016, 353, i2139. [Google Scholar] [CrossRef] [PubMed]

	



Abbott, A.A.; Fuji, K.T.; Galt, K.A. A Qualitative Case Study Exploring Nurse Engagement with Electronic Health Records and E-Prescribing. West. J. Nurs. Res. 2015, 37, 935–951. [Google Scholar] [CrossRef] [PubMed]

	



Yanchus, N.J.; Ohler, L.; Crowe, E.; Teclaw, R.; Osatuke, K. ‘You just can’t do it all’: A secondary analysis of nurses’ perceptions of teamwork, staffing and workload. J. Res. Nurs. 2017, 22, 313–325. [Google Scholar] [CrossRef]

	



Holland, P.; Tham, T.L.; Sheehan, C.; Cooper, B. The impact of perceived workload on nurse satisfaction with work-life balance and intention to leave the occupation. Appl. Nurs. Res. 2019, 49, 70–76. [Google Scholar] [CrossRef]

	



Henriksen, K.; Battles, J.B.; A Keyes, M.; Grady, M.L. Advances in Patient Safety: New Directions and Alternative Approaches; AHRQ Publication: Rockville, MD, USA, 2008.








[image: Table] 





Table 1. Excerpt from the interview guide relevant for this study.
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	Aspects of E-Prescribing of MDD Affecting Work and Workload





	
	
How does e-prescribing change the way you work?



	
How does e-prescribing change the communication and collaboration with the GPs, home care nurses, or pharmacists?



	
How do you think the new system affects patient safety?
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Table 2. Interview details.
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	No
	Participants
	Number of Participants (n)
	Setting
	Second Interview





	1
	Pharmacist
	3
	Pharmacy 1
	



	2
	Nurse
	6
	Home service 1
	



	3
	Nurse
	6
	Home service 2
	



	4
	Nurse
	5
	Home service 3
	



	5
	Pharmacist
	1
	Home service 4
	Yes n = 1



	6
	Nurse
	2
	Home service 4
	



	7
	Pharmacist
	4
	Pharmacy 2
	Yes n = 2



	8
	Nurse
	1
	Home service 5
	



	9
	Nurse
	5
	Home service 6
	



	10
	Nurse manager
	1
	Home service 6
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