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Abstract 

Background: Many healthcare systems around the world have transitioned from paper-based 

patient record systems to more modern electronic health record systems (EHRs). Pharmacists are 

one of the most trusted and accessible healthcare providers. Today, pharmacists are increasingly 

involved in providing direct patient care services. Currently, little is known on how the currently 

used systems can be upgraded to allow documenting pharmaceutical services/pharmacist 

interventions. Additionally, little is known on how these documented pharmaceutical 

services/interventions can be used to evaluate performance of pharmacists, benchmark services, 

and improve patient health outcomes. This study was conducted to report on the use of EHRs by 

pharmacists in hospitalized patient settings, collect the view of the pharmacists on the features that 

they desire to be upgraded in the current EHR to capture their role in hospitalized patient settings. 

Methods: In phase 1, the databases: Medline/Pubmed, Cochrane, CINAHL/EBSCO, Embase, 

PsycINFO, and Scopus were systematically searched as late as April 10, 2021. Documents 

reporting on design/development of electronic health record systems to capture pharmaceutical 

services, use of electronic health record systems to improve/evaluate pharmaceutical care 

services/delivery, and/or measuring impact of pharmacists through EHRs were selected. In phase 

2, in-depth semi-structured qualitative interviews were conducted with pharmacists, physicians, 

and IT/health informatics specialists.  

Results: A total of 741 documents were identified from the database searches. Additional 5 

relevant documents were added to the search results. Upon initial screening, 653 documents were 

excluded. When the documents were screened against the inclusion and exclusion criteria, 73 

documents were excluded and 20 documents were included in the systematic scoping review. Of 

the selected documents, 4 (20%) reported on use of EHRs by pharmacists, 7 (35%) reported on 
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improvements to the pharmaceutical services brought by EHRs, 5 (25%) reported on using EHRs 

to capture impact of pharmacists, and 4 (20%) reported on the need to improve the design of EHRs. 

Semi-structured in-depth interviews were conducted with 17 participants. Of those, 9 (52.9%) were 

40 years old and above, 9 (52.9%) were pharmacists, 15 (88.2%) were employed by a 

governmental hospital, and 10 (58.8%) had experience of 10 or more years. Qualitative analysis 

of the interviews allowed gaining insights into the importance of pharmacists as healthcare 

providers to hospitalized patients, perspectives of the participants on the EHR, and challenges and 

future outlooks.  

Conclusion: Findings of this thesis indicated that pharmacists were important healthcare providers 

that were neglected when EHRs were designed. Currently used EHRs allow limited capture of the 

role of pharmacists in caring for patients in hospitalized patient settings. Upgrading EHRs taking 

into consideration of the interviewees in this study might allow capturing the impact of pharmacists 

in caring for patients in hospitalized patient settings. Future studies are still needed to investigate 

if upgrading EHRs can improve healthcare delivery and health outcomes of patients in hospitalized 

settings.  

Keywords: Electronic health records, Health informatics, Pharmacist, Pharmaceutical services, 

Hospitals, Patient safety 
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1 Introduction 

Globally, patient safety has been prioritized in almost all healthcare systems (Soresi et al., 

2021). The advent of information technology (IT) and the recent advancements in the field have 

allowed fast leaps in transforming healthcare delivery in contemporary healthcare systems around 

the globe (Nugroho et al., 2021, Lazarova et al., 2021). As a result, many healthcare systems 

worldwide have transitioned from paper-based patient record systems to more modern electronic 

health record systems (EHRs), which are also known as computerized patient records (Baumann 

et al., 2018). The use of EHRs facilitated collecting patient health information like history, health 

complaints, vital signs, laboratory reports, reports of medical images, medications, and 

reports/notes of healthcare providers like physicians, nurses, and pharmacists (Shawahna, 2019b). 

In addition to facilitating the collection of patient health information, EHRs might come 

with integrated clinical decision support systems (CDSSs). These CDSSs can improve healthcare 

delivery and safety through many features that the healthcare team could use. The features include 

the provision of indispensable medical and clinical information, alerts, warnings, reminders, 

among other features that could be helpful to healthcare providers (Jiang et al., 2019). These 

features have allowed personalizing healthcare delivery to patients and improved patient outcomes 

(Roshanov et al., 2013, Jiang et al., 2019). Additionally, transition from paper-based health records 

to EHRs was shown to significantly reduce documentation time, improved communication of 

patient’s health information, reduced the incidence of medical errors and adverse events, improved 

adherence to guidelines, promoted safe practices, and improved patient outcomes and overall 

patient experience (Shawahna, 2019b). Therefore, decision makers in healthcare authorities, 

healthcare professionals, and professional groups have recommended and incentivized adopting 

and implementing of EHRs (Niazkhani et al., 2020, Palabindala et al., 2016, El Mahalli, 2015). 
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Pharmacists are one of the most trusted and accessible healthcare providers. In modern 

healthcare systems, the roles of pharmacists have expanded beyond merely dispensing medications 

to patients (Bondesson et al., 2012, Liekens and Foulon, 2019). Today, pharmacists are 

increasingly involved in providing direct patient care services. These services are often known as 

pharmaceutical care services. Pharmaceutical care can be defined as the responsible provision of 

therapy using medications that aim to achieve definite patient health outcomes and improvement 

of the quality of life of the patient (Liekens and Foulon, 2019). Through pharmaceutical care, 

pharmacists collaborate with other healthcare providers to design, implement, and monitor 

therapeutic regimens that are designed to achieve the definite patient health outcomes.   

1.1 Background 

Globally, EHRs and other accompanying systems like e-prescribing and CDSSs differ 

significantly by the IT companies and/or in-house developers who designed these systems 

(Shawahna, 2019b). These differences might limit the abilities of healthcare providers to order 

and/or document certain healthcare services. Additionally, differences in these electronic systems 

might limit the ability of healthcare providers to share patient health information between different 

hospitals/healthcare centers (Shawahna, 2019b, Davoody et al., 2019, Bhartiya et al., 2016). 

In Palestine, the Ministry of Health has introduced an EHR system that is known as health 

information system (HIS) to all hospitals administered by the ministry. The EHR system used in 

the Palestinian governmental hospitals was developed by AviCenna Health Information Medical 

Systems (Shawahna, 2019b). On the other hand, private hospitals/healthcare centers and the 

hospitals/healthcare centers of the United Nations Relief and Works Agency for Palestine 

Refugees (UNRWA) use different forms of EHRs.  
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1.2 Problem statement 

The majority of the hospitals/healthcare centers in Palestine use some sort of EHR, and 

these EHRs allow recording patient information, diagnosis, and laboratory tests. In other words, 

the current EHRs allow recording activities and services provided by physicians, probably nurses, 

and medical laboratory personnel. However, the roles of pharmacists were not sufficiently 

considered at the time of designing these systems. Therefore, the currently used systems do not 

capture and measure the impact of pharmacists in providing healthcare to hospitalized patients in 

Palestine. Currently, little is known about how the currently used systems can be upgraded to allow 

documenting pharmaceutical services/pharmacist interventions. Additionally, little is known on 

how these documented pharmaceutical services/interventions can be used to evaluate pharmacists’ 

performance, benchmark services, and improve patient health outcomes. 

1.3 Research hypothesis 

Unlike quantitative studies, qualitative studies are not conducted to test the hypothesis. 

Rather, qualitative studies are conducted to generate hypotheses/theories. The two phases of this 

thesis attempted to answer the research questions. 

1.4 Research questions 

• Do pharmacist interventions improve health outcomes of hospitalized patients? 

• Do EHRs allow measuring the impact of pharmacists in caring for hospitalized patients? 

• What pharmaceutical services can be documented using EHRs and how they can be used 

in evaluating and benchmarking performance?  

• How do pharmacists view their importance in hospitalized patient settings? 

• What are the perspectives of the pharmacists on the EHR? 
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• What features do pharmacist desire to be upgraded in the current EHR?  

• What are the challenges facing the pharmacists and what are their future outlooks?  

1.5 Objectives 

This thesis was conducted in two phases. Phase 1 was a systematic scoping review and phase 2 

was a qualitative study.  

Phase 1: The systematic scoping review was conducted to: 

• Systematically search the literature to identify peer-reviewed articles reporting on the use 

of EHRs by pharmacists in hospitalized patient settings 

• Summarize and qualitatively synthesize evidence on how EHRs impacted pharmaceutical 

services, how EHRs can be used to capture the impact of pharmacists in hospitalized patient 

settings, and how the design of EHRs can be improved to allow measuring the impact of 

pharmacists in hospitalized patient settings 

Phase 2: The qualitative study was conducted to: 

• Explore views and opinions of pharmacists and other stakeholders on how features of the 

current HER system can be upgraded to capture their role in hospitalized patient settings  

1.6 Significance 

Findings of this thesis might inform decision makers in healthcare and developers in IT 

companies on what features of the current EHRs might need to be upgraded to capture the impact 

of pharmacists in hospitalized patient settings. Capturing and measuring the impact of pharmacists 

in hospitalized patient settings might be useful in:   

• Delineating expectations from the healthcare system 
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• Identifying deficiencies that need to be addressed 

• Benchmark services/activities of hospital pharmacists 

• Improving patient health outcomes 

• Justifying allocation of scarce resources 

• Promoting professional accountability 

• Measure key performance indicators relevant to pharmaceutical services  
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2 Literature review 

2.1 The use of electronic health records by pharmacists 

Hughes et al. (2011) described how an EHR was integrated and used by pharmacists while 

caring for patients and investigated the factors associated with using medications and laboratory 

reports from the EHR (Hughes et al., 2011). The participants were interviewed for their self-

reported use of EHR. The pharmacists who practiced in a patient-centered care facility were 

reported more frequent use of the EHR to review information on medications and laboratory 

reports compared to the community pharmacists. The use of EHR was influenced by pharmacists, 

pharmacy, patients, physicians, EHR, and environment. The pharmacists who practiced in patient-

centered care facilities reported that access to medical records and timeliness were barriers limited 

their practice. Understanding their roles, valid motives for using EHR, and fear of legal 

disciplinary actions limited the use of EHR by community pharmacists (Hughes et al., 2011). 

Downard et al. (2007) published a report on pharmacists’ use of EHRs and how these 

systems can be used to share health information (Downard et al., 2007). The authors reported that 

EHRs were excellent tools that can be used to advance patient care by pharmacists. The report also 

provided a descriptive account of how care can be integrated across practices in different 

environments, how the patients praised internet-based options, how health information can be 

shared, what information should be included, who will have access to information, and how 

patient’s privacy can be ensured (Downard et al., 2007). 

Scott et al. (2019) published a protocol for a scoping review that aimed to gain insights 

into how cross-organizational EHRs influenced the decisions of physicians and pharmacists (Scott 

et al., 2019). In UK’s healthcare system, EHRs of patients are fragmented between different 
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healthcare centers and departments because of substandard information technology. The protocol 

proposed to adopt the notion of distributed cognition and sociotechnical systems thinking to guide 

the conceptual models. The databases: Embase, PubMed, Medline, HMIC, Health Business Elite, 

National Institute for Health, and Care Excellence Healthcare will be searched for relevant studies. 

Studies will be selected if they reported on how cross-organizational EHRs influenced decisions 

of physicians and pharmacists (Scott et al., 2019). 

Vyas et al. (2019) used an EHR and simulations to train students on the pharmacist patient 

care process (Vyas et al., 2019). The study aimed to assess the impact of EHR and simulated 

encounters with physicians on knowledge and skills of students about implementing pharmacist-

patient care process. Students who were enrolled in a therapeutics course reviewed cases with an 

EHR. The students made medication orders using the computerized provider order entry platform. 

A rubric was used by the faculty to grade the performance of the students and a pre-post attitude 

survey and knowledge tests were completed by the students. The students (n = 200) reviewed 

seven cases. Scores of the students were within the range of 67.7%-88.2% on the cases and 78.6%-

91.1% on the medication orders. The quiz scores significantly improved from 15.3/20 to 17.3/20 

(p-value <0.001). Attitude scores significantly improved from 23.2 to 31.0 (p-value<0.001). 

Training students on EHR and using simulations significantly improved students’ understanding 

of the pharmacist patient care process (Vyas et al., 2019). 

2.2 Electronic health records improve pharmaceutical services 

Barra et al. (2018) evaluated the influence of an integrated EHR on medication orders 

reviewed by pharmacists in the emergency department of a trauma center (Barra et al., 2018). 

Medication orders reviewed by pharmacists before and after the implementation of the EHR were 

compared. The study collected the percentage of medication orders verified by a pharmacist, time 
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of order entry to pharmacist review, time of order entry to medication procurement, time of order 

entry to medication administration. During the study, 5,450 medications were ordered. Following 

the implementation of the integrated EHR, the percentage of medication orders reviewed increased 

from 51.8% before the implementation to 94% after the implementation (p-value < 0.001). The 

median time from order entry to pharmacist review decreased from 13 min before implementation 

to 4 min after implementation (p-value < 0.001). The median time from order entry to medication 

procurement increased from 9 min before implementation to 15 min after the implementation (p-

value < 0.001). The median time from order entry to administration increased from 15 min before 

implementation to 23 min after implementation (p-value < 0.001). Implementation of the 

integrated electronic health record increased the percentage of medication reviews by a pharmacist 

before administration and decreased the time to pharmacist review. There was a marginal increase 

in the time to procurement and administration of the medication (Barra et al., 2018). 

Finn et al. (2017) described the implementation of a new pharmacist-led oral chemotherapy 

program and evaluated interventions of pharmacists before and after implementing the program 

(Finn et al., 2017b). Documented pharmacist interventions relevant to oral chemotherapy 

medication orders were reviewed retrospectively before and after the EHR system (Epic Beacon). 

The study included 240 patients with 450 oral chemotherapy medication orders. Of those, 134 oral 

chemotherapy medications were ordered before the implementation of the program and 316 were 

ordered after the implementation of the program. The program increased pharmacist interventions 

by 660% (89 before the implementation vs. 681 after the implementation). Chemotherapy calendar 

coordination, focus on coordination of care, and assistance with treatment plans also increased 

after implementing the program. The program increased identification of chemotherapy order 

errors by more than 500% (41 before the implementation vs. 250 after the implementation). After 
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the implementation of the program, pharmacists could identify more significant, serious, or 

potentially lethal chemotherapy order errors. Implementation of Epic Beacon increased pharmacist 

review of chemotherapy medication orders, increased documentation of pharmacist interventions, 

improved identification and documentation of errors, decreased the need to clarify chemotherapy 

medication orders and increased the volume of chemotherapy medication orders (Finn et al., 

2017b). 

Hensler et al. (2018) to assess the impact of an automated EHR-based pharmacist-driven 

program on optimizing doses of valganciclovir for recipients of solid organ transplants in a major 

transplant center (Hensler et al., 2018). Demographic and clinical data were collected from 2 

cohorts of liver, kidney, and pancreas-kidney recipients of transplant were collected before and 

after the implementation for 1 year after receiving the transplants. The 1-year incidence of 

cytomegalovirus infections decreased from 18.5% before the implementation to 12.2% after the 

implementation (p-value = 0.05). The 1-year incidence of breakthrough infections decreased from 

61% before the implementation to 34% after the implementation (p-value = 0.03). The risk of 

developing cytomegalovirus infections was greater before implementing the dose optimization 

program (hazard ratio = 1.64, 95% CI of 1.06-2.60, p-value =0.03). The number of ganciclovir-

resistant cytomegalovirus cases was reduced from 2 before the implementation to 0 after the 

implementation. The EHR-based program resulted in reducing cytomegalovirus infections among 

recipients of solid organ transplants (Hensler et al., 2018).                     

Shay et al. (2018) measured the impact of a pharmacist-driven monitoring program of 

patients with bleeding disorders about completeness of bleeding log, documentation of the 

bleeding log in the EHR, and interventions of the pharmacists using an EHR tool (Shay et al., 

2018). A pre-post intervention comparison in a single group was conducted. Before the 
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implementation, bleeding logs were scanned into the EHR and after the implementation the 

pharmacists completed the bleeding logs using a tool in the integrated EHR. For each record, the 

completeness of the bleeding logs was compared based on 10 clinical data elements. Before the 

implementation, 19/117 bleeding records were completed and documented into the EHR compared 

to 15/15 records were completed after the implementation (p-value < 0.001). Of the clinical data 

elements in all records, 706/1,170 were completed before the implementation compared to 120/150 

were completed after the implementation (p-value < 0.001). After the implementation, 14 

pharmacist interventions were recorded. Of those, the majority (8/15) was related to coordination 

of care. The integrated EHR tool improved the completeness and of bleeding logs and 

documentation of pharmacist interventions (Shay et al., 2018). 

Grisso et al. (2004) described how pharmacokinetic services can be expanded via the EHR 

using computerized physician entry and computerized note capture tools (Grisso et al., 2004). 

EHR, computerized physician entry, and computerized note capture tools allowed staff 

pharmacists to expand their clinical roles by providing pharmacokinetic services to pediatric 

patients. The computerized documentation of the recommendations was well received by the staff 

healthcare providers. The system allowed access to information on dosing antibiotics and how the 

patient responded. Additionally, the system informed dosing of antibiotics in future 

hospitalizations (Grisso et al., 2004). 

Monroe and Chin (2013) published a descriptive account of the efforts of Kaiser 

Permanente to promote specialty drug management, use of EHR system, Kaiser Permanente 

Specialty Pharmacy, and quality measurement of the provided services (Monroe and Chin, 2013). 

The integrated system used allowed pharmacists to coordinate provision of medications, 

monitoring laboratory reports, visits to the physicians, and other components of the therapy 
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provided to the patient. The system facilitated providing patient counseling, promoted adherence, 

and allowed pharmacist interventions to improve clinical outcomes and logistic issues. The system 

improved pharmacist and patient experience of care. The system might be adopted to improve 

clinical pharmacy services (Monroe and Chin, 2013). 

Alex et al. (2016) to assess the impact of pharmacist in a team-based approach to 

medication management and discharge medication reconciliations on reducing medication errors 

in a tertiary care hospital using EHR and computerized physician order entry (Alex et al., 2016). 

A pharmacist participated in a team-based approach to medication management, medication 

reconciliations, and medication education upon patient discharge. Compared to the control in 

which collaboration with the pharmacist was not sought, collaboration with the pharmacist in the 

intervention group significantly increase the percentage of patients discharged without a 

medication error (93.8% vs. 40.2%, p-value < 0.001). In addition, the pharmacist’s interventions 

reduced discharge medication errors associated with EHR and computerized physician order entry 

(Alex et al., 2016). 

2.3 Use of electronic health records to capture impact of pharmacists 

McNicol et al. (2019) implemented a documentation workflow that was standardized 

within an EHR to capture interventions of pharmacists in pediatric ambulatory care clinics and 

transitions-of-care service in central Ohio (McNicol et al., 2019). In the pediatric healthcare system 

where the study was conducted, clinical pharmacists were integrated within the healthcare team in 

seven pediatric clinics and transitions-of-care service to improve medication-related outcomes 

among pediatric patients. The documentation workflow was standardized within an EHR to collect 

the interventions made by the clinical pharmacists. A technician generated a weekly report of the 

intervention data, identified opportunities for reimbursement, documents, and bills through a 



14 

 

 

separate internet-based platform for medication therapy management. The novel documentation 

workflow was assessed and feedback was continuously collected from the clinical pharmacists and 

the technician. Clinical pharmacists received updates during the monthly staff meetings and 

changes to the workflow were implemented whenever needed. The clinical pharmacists made 

5,210 documented interventions in different categories. Of those, 1,765 were related to medication 

education, 1,170 were related to medication reconciliations, and 795 were related to compliance 

assessments. The study concluded that the documentation workflow that was standardized within 

the EHR permitted consistent capturing of clinical pharmacist interventions in ambulatory care 

clinics and transitions-of-care service. Adequate training and uninterruptable feedback to the 

clinical pharmacists, help from the billing technician, and timely documentation of the 

interventions were key elements to the success of the new documentation workflow (McNicol et 

al., 2019).              

Shawahna (2020) explored the views and opinions of stakeholders on the activities/services 

that could be used to measure quality of pharmaceutical care in Palestinian healthcare facilities 

(Shawahna, 2020c). Semi-structured interviews were conducted with the participants. The 

qualitative data were analyzed qualitatively. Activities/services were grouped into 6 themes: (1) 

providing collaborative, direct, and comprehensive care services to patients; (2) usual 

services/activities at the time of admission, during stay, at transition between 

wards/services/hospitals, and at discharge to home or community care; (3) identifying/resolving 

medication problems; (4) collaboration with other healthcare professionals; (5) professional 

development; and (6) performance/efficiency (Shawahna, 2020c). 

Shawahna (2020) published a scoping review on quality indicators of pharmaceutical care 

for integrative healthcare (Shawahna, 2020b). The databases EMBASE, PubMed, MEDLINE, 
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COCHRANE, CINAHL/EBSCO, and SCOPUS were systematically searched and relevant studies 

were selected. A total of 31 studies were selected. Of the studies, 77.4% were related to provision 

of pharmaceutical services and 22.6% were related to provision of patient care. A total of 42 

activities/services were identified as quality indicators that could be used to measure the impact of 

pharmacists. Activities/services included taking patient history, reconciliations, 

identifying/resolving drug problems, provision of collaborative care, care plans, improved 

performance, and continuing education (Shawahna, 2020b). 

Shawahna (2020) developed a consensus-based core inventory of key performance 

indicators that can be used to measure impact of pharmaceutical care in healthcare facilities in 

Palestine (Shawahna, 2020a). A 3-round iterative Delphi technique was used to develop the 

consensus-based core inventory of key performance indicators. A core list of 8 key performance 

indicators was developed. The key performance indicators included number of resolved problems 

related to medications and complementary and alternative medicine, number of documented 

reconciliations, number of patients who received direct, comprehensive, and/or collaborative care, 

and number of patients for whom therapeutic plan were developed, and participation in multi-

healthcare provider discussions/deliberations (Shawahna, 2020a). 

Shawahna (2019) developed a consensus-based core set of key performance indicators that 

can be used in measuring the impact of pharmacists in caring for patients with epilepsy in primary 

healthcare (Shawahna, 2019a). The method used combined a comprehensive literature search, 

qualitative interviews, and a 3-round Delphi technique among panelists to develop the consensus-

based core set of key performance indicators. A core list of 8 key performance indicators was 

developed. The indicators were from the areas of medication reconciliations and best possible 

medication history, pharmaceutical care, patient counseling/education, interprofessional patient 
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care, competence, and performance patient satisfaction/efficiency. Services relevant to 

identification of therapy problems and provision of direct care were rated higher than other services 

(p-value < 0.001). Adopting and implementing the key performance indicators might improve 

pharmaceutical care of patients with epilepsy in primary healthcare practice in Palestine 

(Shawahna, 2019a). 

2.4 Need to improve the design of electronic health records 

Shawahna (2019) explored benefits and features that need to be considered to plan, design, 

develop, implement, pilot, evaluate, maintain, upgrade, and use of EHRs with clinical decision 

support systems (Shawahna, 2019b). The method used combined a comprehensive literature 

search, qualitative interviews, and iterative Delphi rounds among panelists to develop the 

consensus-based items. Consensus was achieved on 110/122 items, of those, 16 were related to 

demography of the patients, 16 were related to medications, 16 were related to reviewing orders 

and alerts, 14 were related to the identity of the patient, 13 were related to assessing patient, 12 

were related to alerts’ quality, 11 were related to admitting and discharging patients, 9 were general 

features, and 3 were related to disease/diagnosis. Implementing the consensus-based items might 

improve developing efficient EHRs (Shawahna, 2019b). 

Burgin et al. (2014) analyzed pharmacists’ experiences with electronic patient records and 

electronic patient medication and administration records (Burgin et al., 2014). Semi-structured 

focus groups (n = 4) were held. thematic analysis and the Actor Network Theory were used to 

analyze the qualitative data. Three main themes emerged from the qualitative data. The 

pharmacists felt less visible to patients and experienced reduced relationship with the patients as 

they were not required to see the patients when they reviewed their prescriptions. Interprofessional 

relationships between the pharmacists, physicians, and nurses changed. Pharmacists also changed 
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what and how they documented information. Pharmacists need to be trained to keep the patient as 

the focus of care when implementing electronic patient records and electronic patient medication 

and administration records (Burgin et al., 2014).    

Mercer et al. (2018) used a mixed method to investigate how physicians and pharmacists 

understand, make medication-related decisions, and communicate these orders and how this can 

impact designing EHRs (Mercer et al., 2018). Semi-structured interviews were conducted with 

physicians and pharmacists in team-based primary care clinics, independent-practice family 

physician clinics, and community pharmacies in Ontario, Nova Scotia, Alberta, and Quebec. Data 

were collected from healthcare professional (n = 34) in pharmacies (n = 19) and clinics (n = 9). 

The data were organized into 6 main themes. Physicians used their understanding of the patient to 

make decisions and Interprofessional Shared Decision-Making was not used. By design, current 

EHRs did not facilitate collaboration and direct communication between physicians and 

pharmacists. Professional and workplace boundaries internally and externally imposed between 

physicians and pharmacists. Colocation of physicians and pharmacists influenced their 

relationships. With regard to medication management, limited collaboration and communication 

existed between physicians and pharmacists. Pharmacists missed information regarding why 

medications were prescribed and physicians missed information relevant to adherence of the 

patient to taking the medications. Designs of EHRs can be improved to facilitate interprofessional 

collaboration and communication between the physician and pharmacist (Mercer et al., 2018). 

Fuji et al. (2011) described views and practices of Nebraska pharmacists with regard to 

adopting and using EHRs and sharing health information (Fuji et al., 2011). A survey was mailed 

to all pharmacists practicing in Nebraska. Of the respondents, 12% used an EHR and 13% 
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indicated that they plan to adopt one in the future. At the time of the study, low uptake of EHRs 

was reported despite national focus on EHRs and sharing health information (Fuji et al., 2011). 
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3 Methods 

This study was conducted in two phases. Phase 1 was a systematic scoping review and phase 2 

was a qualitative study.  

3.1 Phase 1: Systematic scoping review 

This systematic scoping review was conducted and reported in compliance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses statement for scoping reviews 

(PRISMA- ScR) (Tricco et al., 2018). Compliance with the PRISMA- ScR statement is shown in 

Appendix 1. To adhere with the international guidelines of conducting systematic reviews, this 

systematic scoping review was registered in Open Science Framework (OSF), Center for Open 

Science, Charlottesville, Virginia as Registration DOI: 10.17605/OSF.IO/X3EU5. 

3.1.1 Search strategy 

To identify relevant articles, the databases: Medline/PubMed, Cochrane, CINAHL/EBSCO, 

Embase, PsycINFO, and Scopus were searched. The search syntaxes were composed by combining 

the keywords: pharmacist, pharmaceutical care/services/activities and electronic health/patient 

record/system. The Boolean operators “OR” and “AND” were used to combine the keywords. The 

databases: Google Scholar and OpenGrey were searched to identify potential documents from the 

grey literature that might not be indexed in the searched databases. The databases were searched 

as late as April 10, 2021. A secondary manual search within the references of the retrieved articles 

was conducted as a back snowballing approach to identify potential articles that could be included 

(Greenhalgh and Peacock, 2005). 
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3.1.2 Selection of documents 

The documents retrieved though the database searches were imported as Comma Separated Values 

(CSV) files that could be opened using Microsoft Excel (Microsoft Inc.) and Research Information 

Systems (RIS) documents that could be opened in EndNote (Clarivate Analytics, Philadelphia 

(Shawahna and Nairat, 2021, Shawahna, 2020b). The retrieved documents were screened and 

duplicates were removed. To ensure consistency, the process was repeated three time and the 

results of each process were compared. The titles and abstracts of the retrieved documents were 

screened against the inclusion criteria. Again, the process was repeated three times to ensure 

consistency and the results of each process were compared. The selected documents were eligible 

for a full-text review.   

3.1.3 Inclusion and exclusion criteria 

The documents identified in this study were eligible for a full-text review in case they reported on 

design/development of electronic health record systems to capture pharmaceutical services, use of 

electronic health record systems to improve/evaluate pharmaceutical care services/delivery, and/or 

measuring impact of pharmacists through electronic health record systems. Documents were 

excluded when they were reported in languages other than English and/or lacked data relevant to 

those mentioned in the inclusion criteria. Documents in the form of editorials and those in the form 

of letters to the editor were excluded.    

3.1.4 Data extraction and synthesis 

The full text of each selected document was viewed as Portable Document Format (PDF) using 

Adobe Acrobat Pro.v.11 (Adobe Inc., San Jose, California). Sticky notes, comments, and text 



22 

 

 

highlighting tools were used to mark the text reporting on pharmaceutical services that could be 

captured and measuring impact of pharmacists through electronic health record systems.  

The data were collected into a data extraction form that was created for this study. The data 

collection form is provided in Appendix 2. The data extraction process was repeated three times 

to ensure consistency and reproducibility. Discrepancies were discussed and resolved by 

consensus. The collected data included: author(s), publication year, journal name, Number of 

citations, Type of access, objective(s) of the study, country from where the study originated, 

Settings, Sample, study design, method, and summary of the main outcomes and conclusions. As 

the data were heterogenous in nature, the data were analyzed qualitatively and presented as 

qualitative synthesis (Shawahna, 2020b, Shawahna and Nairat, 2021). 

3.2 Phase 2: Qualitative interviews 

The phase 2 was conducted using in-depth semi-structured qualitative interviews in an explorative 

design. To adhere with the international guidelines for conducting qualitative studies, this phase 

was conducted and reported in compliance with the COnsolidated Criteria for REporting 

Qualitative Research (COREQ) checklist (Tong et al., 2007). Compliance with the COREQ 

checklist is shown in Appendix 3. Semi-structured interviews were conducted with the 

interviewees with the help of an interview guide that was developed for this study. The interview 

guide in provided in Appendix 4. 

The interview guide was informed by previous qualitative studies and modified by the researchers 

(Murphy et al., 2019, Hughes et al., 2011). The interview guide was pilot tested with 3 pharmacists 

to ensure generation of rich qualitative data.  
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3.2.1 Determination of the sample size 

The sample size needed for this study was determined based on the thematic saturation point. 

Achieving conceptual thematic saturation was used as the recruitment endpoint (Lowe et al., 

2018). In this study, conceptual thematic saturation was said to have been achieved when the 

qualitative data that emerged from the interviews were sufficient to saturate the themes, subthemes, 

and patterns. Informed by previous studies in which in-depth qualitative interviews were used to 

generate qualitative data from healthcare providers, approximately 8 hours of interview time would 

be needed to collect sufficient qualitative data to saturate the themes, subthemes, and patterns 

(Shawahna, 2020b, Shawahna and Abdelhaq, 2020, Shawahna et al., 2021). Assuming an average 

duration of each interview of about 40 min, a minimum of 14 interviews would be required to 

achieve conceptual thematic saturation. 

3.2.2 Identification and recruitment of the interviewees 

In this study, key contacts in the field were used to identify the potential interviewees. Purposive 

and snowball sampling approaches were combined to recruit the number of interviewees needed 

for this study (Shawahna, 2020b, Shawahna and Abdelhaq, 2020). This combination was 

motivated by the merits of these approaches to ensure achieving conceptual thematic saturation 

and recruitment of information-rich participants. The interviewees were invited and interviewed 

by the researcher who was a Master’s student in the MSc Information Technology at Arab 

American University at the time of the study. The researcher explained the aims and design of the 

study to the potential interviewees and obtained their informed consent. The study participants 

were identified and recruited based on their experience in the field. In this study, the inclusion 

criteria were as follows: 1) having at least a Bachelor’s degree in relevant field, 2) being employed 

by a hospital that uses electronic health information system or holding an administrative position 
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relevant to the use of the electronic health information system, 3) having a practical experience of 

more than 4 years, 4) providing consent to participate in a recorded semi-structured interview. 

3.2.3 Collection of the qualitative data 

The qualitative interviews were collected with the help of an interview guide that was informed 

by an extensive literature review. The literature review was comprehensively reported in Phase 1 

of this thesis. The interview guide contained open-ended questions that allowed the participant to 

elaborate freely. Whenever needed, the researcher used appropriate prompts to motivate the 

interviewee to elaborate on a certain issue. The researcher was trained on conducting qualitative 

interviews by the research supervisor who had experience in conducting this type of interviews. 

Before the interviews, the interviewees were informed that this study was being conducted for the 

purpose of scientific research and the researchers had no interest in influencing the opinions of the 

interviewees. The interviews were recorded and their contents were transcribed verbatim. The 

interviews were not repeated as all interviews were recorded.  

3.2.4 Data analysis 

The interpretive description method was used to qualitatively analyze the contents of the 

interviews (Thorne et al., 1997). One of the advantages of this method lied in allowing the 

identification of themes, subthemes, and patterns (Thorne et al., 2004). Additionally, this method 

allowed interpretative description of complex experiential issues as in this study (Thorne et al., 

2004). The Qualitative Analysis Guide of Leuven was used to identify themes, subthemes, and 

patterns (Dierckx de Casterlé et al., 2012). Additionally, themes, subthemes, and patterns were 

refined through constant comparisons and iterations (Bowen, 2008). Contextualization of the data 

into themes, subthemes, and patterns was based on the relationship between the data points (Morse 

and Field, 1996).   
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3.3 Ethical considerations 

All phases of this study were conducted in compliance with the international standards followed 

in medical and scientific research as outlined in the Declaration of Helsinki (World Medical 

Association, 2001). The protocol of this thesis was peer-reviewed and approved by the committee 

of the Faculty of Graduate Studies, Arab American University. The protocol of the systematic 

scoping review was registered in an open international registry and was conducted in adherence to 

the PRISMA- ScR. The qualitative phase of this thesis was conducted in adherence to the COREQ 

statement. All interviewees provided informed consent and the audio files of the recordings were 

protected with a password. 
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4 Results 

4.1 Results of phase 1: scoping analysis  

4.1.1 The selected documents 

When duplicates were removed, a total of 741 documents were identified from the database 

searches. Additional 5 relevant documents were added to the search results. Upon initial screening, 

653 documents were excluded. When the documents were screened against the inclusion and 

exclusion criteria, 73 documents were excluded and 20 documents were included in this systematic 

scoping review. The section process is shown in Figure 4-1. 

 

Figure 4-1: Flow diagram of the Preferred Reporting Items for Systematic Reviews and Meta-

Analysis (PRISMA) 
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4.1.2 Characteristics of the selected documents 

Of the selected documents, 7 (35%) reported on some intervention, 7 (35%) used 

qualitative methods, and 1 (5%) was a survey. Details of the study designs used in the selected 

documents are shown in Figure 4-2. 

 

Figure 4-2: Study designs used in the selected documents 

The selected documents were published between the years 2004 and 2020. Of the documents, 12 

(60%) were published in the year 2018 and beyond. Years in which the documents were published 

are shown in Figure 4-3. 
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Figure 4-3: Years in which the selected articles were published 

The documents were published in 16 different journals. Sources in which the selected articles were 

published are shown in Table 4-1. 

Table 4-1: Journals in which the selected articles were published 

# Journal n % 

1 Journal of the American Pharmacists Association 3 15.0 

2 

Evidence-based Complementary and Alternative 

Medicine 

3 15.0 

3 BMC Medical Informatics and Decision Making 1 5.0 

4 BMJ Open 1 5.0 

5 Epilepsy and Behavior 1 5.0 

6 Hospital Pharmacy 1 5.0 
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# Journal n % 

7 JMIR Human Factors 1 5.0 

8 Journal of managed care & specialty pharmacy 1 5.0 

9 Journal of Managed Care Pharmacy 1 5.0 

10 Journal of Oncology Pharmacy Practice 1 5.0 

11 Journal of Pharmacy Practice 1 5.0 

12 Perspectives in health information management 1 5.0 

13 Pharmacy Education 1 5.0 

14 Quality Management in Health Care 1 5.0 

15 Research in Social and Administrative Pharmacy 1 5.0 

16 Transplant Infectious Disease 1 5.0 

 

More than half (55%) of the selected documents originated from the United States. Countries from 

where the selected documents originated are shown in Figure 4-4. 

 

Figure 4-4: Countries from where the selected documents originated 
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Of the selected documents, 13 (65%) were accessible by subscription (Figure 4-5). 

 

Figure 4-5: Type of access to the selected documents 

The selected documents received a total of 117 citations. The number of citations received by each 

of the selected documents are shown in Figure 4-6. 
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Figure 4-6: Number of citations received by each of the selected documents  

4.1.3 Content analysis of the selected documents 

Of the selected documents, 4 (20%) reported on use of EHRs by pharmacists, 7 (35%) reported 

on improvements to the pharmaceutical services brought by EHRs, 5 (25%) reported on using 

EHRs to capture impact of pharmacists, and 4 (20%) reported on the need to improve the design 

of EHRs as shown in Table 4-2.  
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Table 4-2: Summary of the selected documents 1 

#   Objective Settings Sample Design Methods Main findings 

The use of electronic health records by pharmacists 

1 

Hughes 

et al., 

2011 

A description of how 

an EHR was 

integrated and used 

by pharmacists while 

they cared for 

patients and 

investigated the 

factors associated 

with using 

medications and 

laboratory reports 

from the EHR 

Primary care 

networks, long-

term care 

settings, 

community 

independent and 

chain 

pharmacies, and 

grocery store 

pharmacies in 

Edmonton, 

Canada 

Pharmacists (n 

= 16), 

pharmacy 

technicians (n 

= 3), and 

pharmacy 

interns (n = 2)  

Qualitative 

The participants 

were interviewed 

for their self-

reported use of 

EHR 

• The pharmacists who practiced in a 

patient-centered care facility were reported 

more frequent use of the EHR to review 

information on medications and laboratory 

reports compared to community 

pharmacists 

• The use of EHR was influenced by 

pharmacists, pharmacy, patients, 

physicians, EHR, and environment 

• The pharmacists who practiced in patient-

centered care facilities reported that access 

to the medical records and timeliness were 

barriers limited their practice 

• Understanding of their roles, valid 

motives for using EHR, and fear of legal 

disciplinary actions limited the use of EHR 

by community pharmacists                 

2 

Downard 

et al., 

2007 

To report on 

pharmacists’ use of 

EHRs and how these 

systems can be used 

to share health 

information 

N/A N/A 
Descriptive 

account 

A descriptive 

account of how 

EHRs can be used 

to share health 

information 

• EHRs were excellent tools that can be 

used to advance patient care by 

pharmacists 

• The report also provided a descriptive 

account of how care can be integrated 

across practices in different environments, 

how the patients praised internet-based 

options, how health information can be 

shared, what information should be 

included, who will have access to 

information, and how patient’s privacy can 

be ensured 
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#   Objective Settings Sample Design Methods Main findings 

3 
Scott et 

al., 2019 

To gain insights into 

how cross-

organizational EHRs 

influenced decisions 

of physicians and 

pharmacists  

UK healthcare 

system 

The databases: 

Embase, 

PubMed, 

Medline, 

HMIC, Health 

Business Elite, 

National 

Institute for 

Health, and 

Care 

Excellence 

Healthcare  

Scoping 

review 

protocol 

The protocol 

proposed to adopt 

the notion of 

distributed 

cognition and 

sociotechnical 

systems thinking to 

guide the 

conceptual models. 

The databases will 

be searched for 

relevant studies.  

• Studies will be selected if they reported 

on how cross-organizational EHRs 

influenced decisions of physicians and 

pharmacists 

4 
Vyas et 

al., 2019 

To assess the impact 

of EHR and 

simulated encounters 

with physicians on 

knowledge and skills 

of students with 

regard to 

implementing 

pharmacist-patient 

care process 

Educational 

training 

Students 

enrolled in a 

therapeutics 

course (n = 

200) 

Interventional 

Students who were 

enrolled in a 

therapeutics course 

reviewed cases with 

an EHR. The 

students made 

medication orders 

using the 

computerized 

provider order entry 

platform. A rubric 

was used by the 

faculty to grade the 

performance of the 

students and a pre-

post attitude survey 

and knowledge tests 

were completed by 

the students 

• Cases scores were within the range of 

67.7%-88.2% 

• Medication orders scores were within the 

range of 78.6%-91.1%  

• Training improved quiz scores from 

15.3/20 to 17.3/20 

• Training improved attitude scores from 

23.2 to 31.0  

• Training students on EHR and using 

simulations significantly improved 

students’ understanding of the pharmacist 

patient care process. 

Electronic health records improve pharmaceutical services 
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#   Objective Settings Sample Design Methods Main findings 

5 
Barra et 

al., 2018 

Evaluation of the 

influence of an 

integrated electronic 

EHR on medication 

orders reviewed by 

pharmacists 

Emergency 

department of a 

trauma center  

Medication 

orders (n = 

5,450) 

Interventional 

Medication orders 

reviewed by 

pharmacists before 

and after the 

implementation of 

the EHR were 

compared. The 

study collected 

percentage of 

medication orders 

verified by a 

pharmacist, time of 

order entry to 

pharmacist review, 

time of order entry 

to medication 

procurement, time 

of order entry to 

medication 

administration 

• Medication orders reviewed increased 

from 51.8% before the implementation to 

94% after the implementation (p-value < 

0.001) 

• The median time from order entry to 

pharmacist review decreased from 13 min 

before implementation to 4 min after 

implementation (p-value < 0.001) 

• The median time from order entry to 

medication procurement increased from 9 

min before implementation to 15 min after 

the implementation (p-value < 0.001) 

• The median time from order entry to 

administration increased from 15 min 

before implementation to 23 min after 

implementation (p-value < 0.001) 

• Implementation of the integrated 

electronic health record increased the 

percentage of medication reviews by a 

pharmacist before administration and 

decreased the time to pharmacist review 

• There was a marginal increase in the time 

to procurement and administration of the 

medication                       
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#   Objective Settings Sample Design Methods Main findings 

6 
Finn et 

al., 2017 

Description of 

implementation of a 

new pharmacist-led 

oral chemotherapy 

program and 

evaluated 

interventions of 

pharmacists before 

and after 

implementing the 

program  

 Medical 

University of 

South Carolina 

Hollings Cancer 

Center 

Cancer 

patients (n = 

240) who 

received oral 

chemotherapy 

medication 

orders (n = 

450) 

Interventional 

Documented 

pharmacist 

interventions 

relevant to oral 

chemotherapy 

medication orders 

were reviewed 

retrospectively 

before and after of 

the EHR system 

(Epic Beacon) 

• The program increased pharmacist 

interventions by 660% (89 before the 

implementation vs. 681 after the 

implementation) 

• Chemotherapy calendar coordination, 

focus on coordination of care, and 

assistance with treatment plans also 

increased after the implementation of the 

program 

• The program increased identification of 

chemotherapy order errors by more than 

500% (41 before the implementation vs. 

250 after the implementation) 

• After the implementation of the program, 

pharmacists could identify more 

significant, serious, or potentially lethal 

chemotherapy order errors 

• Implementation of Epic Beacon increased 

pharmacist review of chemotherapy 

medication orders, increased 

documentation of pharmacist interventions, 

improved identification and documentation 

of errors, decreased the need to clarify 

chemotherapy medication orders, and 

increased the volume of chemotherapy 

medication orders      
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#   Objective Settings Sample Design Methods Main findings 

7 

Hensler 

et al., 

2018 

To assess the impact 

of an automated 

EHR-based 

pharmacist-driven 

program on 

optimizing doses of 

valganciclovir for 

recipients of solid 

organ transplants  

A large transplant 

center 

Recipients of 

solid organ 

transplants 

(before the 

implementatio

n = 303 and 

after the 

implementatio

n = 263) 

Interventional 

Demographic and 

clinical data were 

collected from 2 

cohorts of liver, 

kidney, and 

pancreas-kidney 

recipients of 

transplant were 

collected before and 

after the 

implementation for 

1 year after 

receiving the 

transplants 

• The 1-year incidence of cytomegalovirus 

infections decreased from 18.5% before the 

implementation to 12.2% after the 

implementation (p-value = 0.05) 

• The 1-year incidence of breakthrough 

infections decreased from 61% before the 

implementation to 34% after the 

implementation (p-value = 0.03) 

• The risk of developing cytomegalovirus 

infections was greater before the 

implementation of the dose optimization 

program (hazard ratio = 1.64, 95% CI of 

1.06-2.60, p-value =0.03) 

• The number of ganciclovir-resistant 

cytomegalovirus cases was reduced from 2 

before the implementation to 0 after the 

implementation 

• The EHR-based program resulted in 

reducing cytomegalovirus infections 

among recipients of solid organ transplants  

8 
Shay et 

al., 2018  

Measurement of the 

impact of a 

pharmacist-driven 

monitoring program 

of patients with 

bleeding disorders 

with regard to 

completeness of 

bleeding log, 

documentation of the 

bleeding log in the 

electronic health 

record (EHR), and 

interventions of the 

Hemophilia 

treatment centers 

and specialty 

pharmacies 

Bleeding 

records 

(before 

implementatio

n = 117 and 

after 

implementatio

n = 150) 

Interventional 

Prior to the 

implementation, 

bleeding logs were 

scanned into the 

EHR and after the 

implementation the 

pharmacists 

completed the 

bleeding logs using 

a tool in the 

integrated EHR. 

For each record, 

completeness of the 

bleeding logs was 

compared based on 

• 19/117 bleeding records were completed 

before the implementation compared to 

15/15 records were completed after the 

implementation (p-value < 0.001) 

• 706/1,170 were completed before the 

implementation compared to 120/150 were 

completed after the implementation (p-

value < 0.001) 

• After the implementation, 14 pharmacist 

interventions were recorded 

• The integrated EHR tool improved 

completeness and of bleeding logs and 

documentation of pharmacist interventions 
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#   Objective Settings Sample Design Methods Main findings 

pharmacists using an 

EHR tool 

10 clinical data 

elements 

9 
Grisso et 

al., 2004 

Description of how 

pharmacokinetic 

services can be 

expanded via the 

EHR using 

computerized 

physician entry and 

computerized note 

capture tools 

Vanderbilt 

University 

Medical Center 

Staff 

pharmacists 

Descriptive 

account 

A descriptive 

account of how 

pharmacokinetic 

services can be 

expanded via the 

EHR using 

computerized 

physician entry and 

computerized note 

capture tools 

• EHR, computerized physician entry, and 

computerized note capture tools allowed 

staff pharmacists to expand their clinical 

roles by providing pharmacokinetic 

services to pediatric patients 

• The computerized documentation of the 

recommendations was well received by the 

staff healthcare providers 

• The system allowed access to information 

on dosing antibiotics and how the patient 

responded 

• The system informed dosing of 

antibiotics in future hospitalizations 



39 

 

 

#   Objective Settings Sample Design Methods Main findings 

10 

Monroe 

and Chin, 

2013 

To describe the 

efforts of Kaiser 

Permanente to 

promote specialty 

drug management, 

use of EHR system, 

Kaiser Permanente 

Specialty Pharmacy, 

and quality 

measurement of the 

provided services  

Kaiser 

Permanente 
N/A Commentary 

A descriptive 

account of the 

efforts of Kaiser 

Permanente 

• The integrated system used allowed 

pharmacists to coordinate provision of 

medications, monitoring laboratory reports, 

visits to the physicians, and other 

components of the therapy provided to the 

patient 

• The system facilitated providing patient 

counseling, promoted adherence, and 

allowed pharmacist interventions to 

improve clinical outcomes and logistic 

issues 

• The system improved pharmacist and 

patient experience of care 

• The system might be adopted to improve 

clinical pharmacy services 

11 
Alex et 

al., 2016 

To assess the impact 

of pharmacist in a 

team-based approach 

to medication 

management and 

discharge medication 

reconciliations on 

reducing medication 

errors in a tertiary 

care hospital using 

EHR and 

computerized 

physician order entry 

An academic 

tertiary care 

hospital  

Discharge 

patients (n = 

279) 

Interventional 

A pharmacist 

participated in a 

team-based 

approach to 

medication 

management, 

medication 

reconciliations, and 

conducted 

medication 

education upon 

patient discharge 

• Compared to the control in which 

collaboration with the pharmacist was not 

sought, collaboration with the pharmacist 

in the intervention group significantly 

increase the percentage of patients 

discharged without a medication error 

(93.8% vs. 40.2%, p-value < 0.001) 

• Interventions of the pharmacist reduced 

discharge medication errors associated with 

EHR and computerized physician order 

entry  

Use of electronic health records to capture impact of pharmacists 
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#   Objective Settings Sample Design Methods Main findings 

12 

McNicol 

et al., 

2019 

A standardized 

documentation 

workflow was 

integrated with an 

EHR to collect 

interventions of 

clinical pharmacists 

Pediatric 

ambulatory care 

clinics and a 

transitions-of-

care programs in 

central Ohio 

Clinical 

pharmacists (n 

= 7) and a 

billing 

technician (n 

= 1) 

Interventional 

The documentation 

workflow was 

standardized within 

an EHR to collect 

the interventions 

made by the clinical 

pharmacists. A 

technician 

generated a weekly 

report of the 

intervention data, 

identified 

opportunities for 

reimbursement, 

documents, and 

bills through a 

separate internet-

based platform for 

medication therapy 

management. The 

novel 

documentation 

workflow was 

assessed and 

feedback was 

continuously 

collected from the 

clinical pharmacists 

and the technician. 

Clinical 

pharmacists 

received updates 

during the monthly 

staff meetings and 

changes to the 

• 5,210 documented interventions were 

made by the clinical pharmacists 

• 1,765 were related to medication 

education 

• 1,170 were related to medication 

reconciliations 

• 795 were related to compliance 

assessments 

• Adequate training and uninterruptable 

feedback to the clinical pharmacists, help 

from the billing technician, and timely 

documentation of the interventions were 

key elements to the success of the new 

documentation workflow 
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workflow were 

implemented 

whenever needed. 
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#   Objective Settings Sample Design Methods Main findings 

13 
Shawahn

a, 2020 

Exploring views and 

opinions of 

stakeholders on the 

activities/services 

that could be used to 

measure quality of 

pharmaceutical care 

in Palestinian 

healthcare facilities  

Healthcare 

facilities in 

Palestine  

Complementar

y and 

alternative 

medicine 

practitioners 

(n = 9), 

pharmacists (n 

= 8), 

physicians (n 

= 2), nurses (n 

= 2), and 

risk/quality 

assurance 

manager (n = 

1) 

Qualitative, 

interviews 

Semi-structured 

interviews were 

conducted with the 

participants. The 

qualitative data 

were analyzed 

qualitatively 

• Activities/services were grouped into 6 

themes 

• Providing collaborative, direct, and 

comprehensive care services to patients 

• Usual services/activities at the time of 

admission, during stay, at transition 

between wards/services/hospitals, and at 

discharge to home or community care 

• Identifying/resolving medication 

problems 

• Collaboration with other healthcare 

professionals 

• Professional development 

• Performance/efficiency 

14 
Shawahn

a, 2020 

To conduct a scoping 

review on quality 

indicators of 

pharmaceutical care 

for integrative 

healthcare 

Healthcare 

systems 

EMBASE, 

PubMed, 

MEDLINE, 

COCHRANE, 

CINAHL/EBS

CO, and 

SCOPUS 

Scoping 

review 

The databases were 

systematically 

searched and 

relevant studies 

were selected 

• 31 studies were selected 

• 77.4% of the studies were related to 

provision of pharmaceutical services and 

22.6% were related to provision of patient 

care 

• 42 activities/services were identified as 

quality indicators that could be used to 

measure the impact of pharmacists 

Activities/services included taking patient 

history, reconciliations, 

identifying/resolving drug problems, 

provision of collaborative care, care plans, 

improved performance, and continuing 

education 

15 
Shawahn

a, 2020 

Development of a 

consensus-based core 

inventory of key 

performance 

indicators that can be 

used to measure 

Healthcare 

facilities in 

Palestine  

Panelists (n = 

50) 

Qualitative, 

Delphi 

technique 

A 3-round iterative 

Delphi technique 

was used to develop 

the consensus-

based core 

inventory of key 

• A core list of 8 key performance 

indicators was developed 

• The key performance indicators included 

number of resolved problems related to 

medications and complementary and 

alternative medicine, number of 
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impact of 

pharmaceutical care 

in healthcare facilities 

in Palestine  

performance 

indicators 

documented reconciliations, number of 

patients who received direct, 

comprehensive, and/or collaborative care, 

and number of patients for whom 

therapeutic plan were developed, and 

participation in multi-healthcare provider 

discussions/deliberations  

16 
Shawahn

a, 2019 

Development of a 

consensus-based core 

set of key 

performance 

indicators that can be 

used in measuring the 

impact of pharmacists 

in caring for patients 

with epilepsy in 

primary healthcare  

Primary 

healthcare 

practice in 

Palestine 

Panelists (n = 

40) 

Qualitative, 

Delphi 

technique 

The method used 

combined a 

comprehensive 

literature search, 

qualitative 

interviews, and a 3-

round Delphi 

technique among 

panelists to develop 

the consensus-

based core set of 

key performance 

indicators 

• A core list of 8 key performance 

indicators was developed 

• The indicators were from the areas of 

medication reconciliations and best 

possible medication history, 

pharmaceutical care, patient 

counseling/education, interprofessional 

patient care, competence, and performance 

patient satisfaction/efficiency 

• Services relevant to identification of 

therapy problems and provision of direct 

care were rated higher than other services 

(p-value < 0.001) 

• Adopting and implementing the key 

performance indicators might improve 

pharmaceutical care of patients with 

epilepsy in primary healthcare practice in 

Palestine 

Need to improve the design of electronic health records 
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# 
Shawahn

a, 2019 

Exploring benefits 

and features that need 

to be considered to 

plan, design, develop, 

implement, pilot, 

evaluate, maintain, 

upgrade, and use of 

EHRs with clinical 

decision support 

systems 

Palestinian 

healthcare system 

Physicians (n 

= 32), 

pharmacists (n 

= 11), nurses 

(n = 14), 

IT/programme

rs (n = 19) 

Mixed 

method, 

qualitative 

The method used 

combined a 

comprehensive 

literature search, 

qualitative 

interviews, and 

iterative Delphi 

rounds among 

panelists to develop 

the consensus-

based core set of 

key performance 

indicators 

• Consensus was achieved on 110/122 

items 

• 16 were related to demography of the 

patients, 16 were related to medications, 16 

were related to reviewing orders and alerts, 

14 were related to the identity of the 

patient, 13 were related to assessing 

patient, 12 were related to alerts’ quality, 

11 were related to admitting and 

discharging patients, 9 were general 

features, and 3 were related to 

disease/diagnosis 

• Implementing the consensus-based items 

might improve developing efficient EHRs 

18 
Burgin et 

al., 2014 

Analysis of 

experiences of 

pharmacists with 

electronic patient 

records and electronic 

patient medication 

and administration 

records  

Hospital 

pharmacists 

Four semi-

structured 

focus groups 

(4-6 

participants in 

each) 

Qualitative 

Semi-structured 

focus groups (n = 4) 

were held. thematic 

analysis and the 

Actor Network 

Theory were used 

to analyze the 

qualitative data 

• The pharmacists felt less visible to 

patients and experienced reduced 

relationship with the patients as they were 

not required to see the patients when they 

reviewed their prescriptions 

• Interprofessional relationships between 

the pharmacists, physicians, and nurses 

changed 

• Pharmacists also changed what and how 

they documented information 

• Pharmacists need to be trained to keep the 

patient as the focus of care when 

implementing electronic patient records 

and electronic patient medication and 

administration records      
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19 
Mercer et 

al., 2018 

To investigate how 

physicians and 

pharmacists 

understand and 

communicate 

medication 

information of their 

patients and how this 

can impact designing 

EHRs 

Team-based 

primary care 

clinics, 

independent-

practice family 

physician clinics, 

and community 

pharmacies in 

Ontario, Nova 

Scotia, Alberta, 

and Quebec 

Healthcare 

professional (n 

= 34) in 

pharmacies (n 

= 19) and 

clinics (n = 9) 

Mixed 

method, 

qualitative 

Semi-structured 

interviews were 

conducted with 

physicians and 

pharmacists  

• Interprofessional Shared Decision-

Making was not used 

• By design, current EHRs did not facilitate 

collaboration and direct communication 

between physicians and pharmacists 

• Professional and workplace boundaries 

internally and externally imposed between 

physicians and pharmacists 

• Colocation of physicians and pharmacists 

influenced their relationships 

• Pharmacists missed information 

regarding why medications were prescribed 

and physicians missed information relevant 

to adherence of the patient to taking the 

medications 

• Designs of EHRs can be improved to 

facilitate interprofessional collaboration 

and communication between the physician 

and pharmacist      

20 
Fuji et 

al., 2011 

Description of views 

and practices of 

Nebraska pharmacists 

with regard to 

adopting and using 

EHRs and sharing 

health information  

Nebraska, US 

Pharmacists in 

Nebraska (n = 

1,953) 

Observational, 

survey 

A survey was 

mailed to all 

pharmacists 

practicing in 

Nebraska 

• 12% of the respondents used an EHR and 

13% indicated that they plan to adopt one 

in the future 

• At the time of the study, low uptake of 

EHRs was reported despite national focus 

on EHRs and sharing health information                  

 1 
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4.1.4 Pharmaceutical services/activities that could be provided by pharmacists to 

patients 

A total of 52 services/activities that could be provided by pharmacists to patients in hospitalized 

settings were identified. These services/activities are shown in Table 4-3. 

Table 4-3: Activities/services that could be provided by pharmacists to patients in hospitalized 

settings 

# Activity/service 

1 
Extemporaneous compounding medications by calculating, weighing, measuring, and mixing 

different ingredients 

2 Preparing medication orders 

3 
Dispensing medications as prescribed by a healthcare provider authorized to prescribe 

medications 

4 Review medication orders for completeness, accuracy, and suitability for the patient 

5 
Provide information/educate/counsel patients about medications, their side effects, correct 

dosage, and proper storage 

6 
Maintain records such as pharmacy files, patient profiles, charge system files, inventories, 

registries of poisons, narcotics or controlled medications 

7 

Plan, implement, and/or maintain procedures for mixing, packaging, and/or labelling 

medications according to the policy and legal requirements, to ensure quality, security and 

proper disposal 

8 Assess the identity, strength, or purity of medications 

9 
Work with other health care providers to plan, monitor, review, and/or evaluate the quality 

and/or effectiveness of medications 

10 
Order and purchase pharmaceutical supplies, medical supplies, and/or medications and 

maintaining stock, storage, and handling medications properly 

11 
Analyze prescribing trends to monitor patient compliance and to prevent excessive usage or 

harmful interactions of medications 

12 
Advise patients on the selection of medication brands, medical equipment, and/or healthcare 

supplies 

13 Providing collaborative, direct, and comprehensive patient care services 

14 
Provision of common services and activities at the time of admission, during stay, at transition 

between wards/services/hospitals, and at discharge to home or community care 

15 Perform duties efficiently 

16 Take best possible medications histories 

17 Conduct best possible medications history reviews 

18 Conduct medication reconciliations at admission 

19 Conduct medication reconciliations at transition (between wards/services/hospitals) of care 
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# Activity/service 

20 Conduct medication reconciliations at discharge 

21 Develop/prepare/implement/complete therapeutic care plans 

22 Initiate/participate in interprofessional discussions 

23 Making suggestions to other healthcare providers including physicians 

24 Attending meetings 

25 Conducting patient education sessions 

26 Formal answering inquiries 

27 Identifying/resolving contraindications related to medications 

28 Identifying/resolving allergies to medications 

29 Identifying/resolving drug-drug interactions 

30 Identifying/resolving drug-food interactions 

31 Identifying/resolving inappropriate medication doses to the patient's renal function 

32 Identifying/resolving medication underdoses 

33 Identifying/resolving medication overdoses 

34 Titrating medication doses to produce a desirable therapeutic effect 

35 Identifying/resolving adverse drug reactions 

36 Identifying/resolving duplicate medications 

37 Identifying/resolving ineffective medications 

38 Identifying/resolving ambiguous medication orders 

39 Identifying/resolving misspelled medication orders 

40 Identifying/resolving illegibly written medication orders 

41 Identifying/resolving missing medications (that should have been prescribed) 

42 Identifying/resolving missing medication doses 

43 Identifying/resolving missing medication frequencies of administration 

44 Identifying/resolving missing medication routes of administration 

45 Identifying/resolving missing medication durations of therapy 

46 Identifying/resolving missing recommendations to take medications in relation to meal 

47 Identifying/resolving medication-related problems for high alert medications 

48 
Initiate/implement/complete documented assessments of response to a therapeutic plan 

involving medications 

49 Receiving no/minimal complaints on the services of pharmacists 

50 Committing no/minimal errors related to medications 

51 Attending continuing educational/training 

52 Delivering educational/training 
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4.2 Results of phase 2: qualitative interviews  

4.2.1 Characteristics of the study participants 

Semi-structured in-depth interviews were conducted with 17 participants. Of those, 9 (52.9%) were 

40 years old and above, 9 (52.9%) were pharmacists, 15 (88.2%) were employed by a 

governmental hospital, and 10 (58.8%) had experience of 10 or more years. The median age of the 

participants was 42 (36-44) years and the median length of experience was 10 (8-15) years. The 

median duration of the interviews was 33 (27-33) min. The characteristics of the participants are 

shown in Table 4-4. The geographical distribution of hospitals from where the participants were 

recruited is shown in Figure 4-7. 

Table 4-4: Characteristics of the study participants (n = 17) 

Characteristic n % 

Age (years) 

  
< 40 8 47.1 

≥ 40 9 52.9 

Academic degrees   

BSc Pharmacy  2 11.8 

MSc Clinical pharmacy  5 29.4 

Pharm.D 2 11.8 

MD, Consultant in oncology 1 5.9 

MD, Consultant in neurology 2 11.8 

MSc Health Informatics  3 17.6 

MSc Health administration  1 5.9 
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MD, Orthopedics resident 1 5.9 

Place of work   

Governmental hospital 15 88.2 

Ministry of health 2 11.8 

Length of experience (years)   

< 10 7 41.2 

≥ 10 10 58.8 

BSc: Bachelor of Science, MD: Doctor of Medicine, MSc: Master of science, Pharm.D: Doctor of 

Pharmacy 

 

Figure 4-7: Geographical distribution of the places from where the participants were recruited 

(the map was adopted and modified from Wikimedia Commons that is sharable under a Creative 

Commons license. The map can be accessed from: http://commons.wikimedia.org/wiki) 
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4.2.2 Content analysis of the interviews 

The qualitative data collected in this study were analyzed for their contents. The qualitative data 

were organized into 3 main themes. Theme 1 contained 4 subthemes and subtheme 4 contained 9 

patterns. Theme 2 contained 10 subthemes and subtheme 10 contained 6 patterns. Theme 3 

contained 5 subthemes. The main themes and subthemes are shown in Figure 4-8.  

 

Figure 4-8: Main themes and subthemes 
 

4.2.2.1 Importance of pharmacists as healthcare providers to hospitalized patients 

4.2.2.1.1 An important member of healthcare delivery team 

In this study, the participants stressed on the importance of pharmacists as healthcare providers 

who partner with other providers in the healthcare team and provide important healthcare services 

to hospitalized patients. One of the participants shared: 

  e a i  ana  sis
 ea    are de i er Expert in medications

Source of information

Provider of services

   r  ing e e  r ni   ea    re  rd s s e Dispensing medications

Planning procurements of medications

Reducing medication errors

Informing hiring decisions

Access to patient information

Tracking shortages of medication

Adherence to guidelines

Sharing patient information

  a  enges     re        s Organization

Relationships

Continuing education/training

Technical support

Motivation
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“Pharmacists are part of the healthcare delivery team. Pharmacists have many responsibilities 

and duties to accomplish in collaboration with the other healthcare team members. Our overall 

duty is to achieve the best patient outcomes with the least costs.” 

The participants pointed to the pharmacists as the experts in medications within the healthcare 

team. One of the interviewees stated: 

“The pharmacist is expert in medications. We [pharmacists] have no competitors in this field! We 

always inform the patients not to hesitate in consulting us [pharmacists] when they have concerns 

about medications or any complications. We can provide them with alternatives that contain the 

same active ingredients. We can also provide them with cheaper alternatives with the same 

efficacy. They just need to ask us [pharmacists] and we would be ready to help”. 

4.2.2.1.2 An expert in medications 

The participants pointed to the pharmacists as the experts in medications within the healthcare 

team. One of the interviewees stated: 

“The pharmacist is expert in medications. We [pharmacists] have no competitors in this field! We 

always inform the patients not to hesitate in consulting us [pharmacists] when they have concerns 

about medications or any complications. We can provide them with alternatives that contain the 

same active ingredients. We can also provide them with cheaper alternatives with the same 

efficacy. They just need to ask us [pharmacists] and we would be ready to help”. 

4.2.2.1.3 Source of information to patients, healthcare providers, and decision makers 

Pharmacists often answer questions and provide information relevant to medications to the patients 

and other healthcare providers. In this regard, one of the participants shared: 
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“Pharmacists educate patients about their medications, potential side effects, and how to manage 

them in case they occurred. Pharmacists educate the patients how to use their medication. For 

example, we educate asthma patients how to use their inhalers, what medications they should 

avoid, and when they should take their medications. Because the patients cannot remember 

everything, we provide the patients with written information.” 

The participant continued:  

“…we provide information with care. We ensure the patients to know everything about their 

disease and medications. We educate patients about the consequences of their disease. The 

patients should be adequately informed of the advantages of adhering to their therapeutic plans.” 

“Patients take different medications. Pharmacists educate patients whether to take their 

medications with food or without food and whether they [patients] can crush tablets or not. Those 

[patients] who inject insulin, we educate them on how many units they should inject, how, and 

where to inject them. We deal with different patients and different medications.” 

“Even if it takes time, the patients have to know on the nature of the medication they should be 

taking and why they have to take it. The patients should be aware of their health conditions 

regardless of the nature of their disease. At the end of the day, we are providing healthcare services 

that should have impact on the health of the patients.” 

Another participant continued: 

“…there is no doubt that physicians rely on the pharmacists as a reference with regard to all 

information about medications in all wards and services. They [physicians] always consult us 

when they need to calculate doses, screen for drug interactions, and the best ways to ensure safe 

administration of medications.” 
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4.2.2.1.4 Provider of healthcare services 

The participants stated that pharmacists are important healthcare providers whose responsibility is 

to provide pharmaceutical care services to hospitalized patients. 

4.2.2.1.4.1 Designing therapeutic plans 

“Deciding on the best medication, optimal dosage form, and optimal dose could be tricky for some 

patients. In many occasions, we cannot complete all orders in time. It would be great if the system 

would be helpful in exposing these tricky cases so we can follow up with them and decide on the 

optimal medication, dosage form, and dose.”  

“the patient would be encouraged to take part in designing their therapeutic plan. The patient can 

inform healthcare providers of his concerns and preferences even after being discharged from the 

hospital. This would allow us to take the concerns and preferences of the patient into consideration 

and improve services.” 

“Wrong and late diagnosis are one of the major issues in healthcare. These issues can lead to 

many problems in healthcare delivery for the physicians, pharmacists, and even nurses. Probably, 

the main reason behind wrong or late diagnosis is the increasing burden on the physician. With 

the availability of many medications, why not sharing the burden with the pharmacists. The 

physician would focus on diagnosis and the pharmacist would focus on deciding on the best 

therapy.” 

“Assignment of clinical pharmacists with clear job description would have significant outcomes 

with regard to reducing medication errors. I think the time has come for clinical pharmacists to 

be hired for all wards and to participate in the rounds with the physicians. This way, the physician 

would focus on the diagnosis and the pharmacist would help in deciding on which medications to 
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prescribe, why not! Pharmacists know better about how medications work and interact with each 

other and with food supplements. Pharmacists know better about dose calculations.” 

“in my opinion, the clinical pharmacist has to be responsible for designing the therapeutic plan 

of the patient because they [clinical pharmacists] are experts in medications and their actions. 

The therapeutic plan has to be individualized to meet the needs of the patient.” 

“clinical pharmacists are experts in medications with extensive knowledge of clinical, medical, 

and biological sciences. They know which medications are more suitable for the patients based on 

their diagnosis to achieve therapeutic goals and improve patient outcomes.”    

4.2.2.1.4.2 Dispensing medications 

Dispensing medications is one of the traditional roles of pharmacists. One of the participants 

stated:  

“Dispensing medications goes beyond providing the patient with the prescribed medications. 

Pharmacists have to check which medications the patient was using before being admitted to the 

hospital, whether these medications should be continued or not, and continuously checking the 

medications the patient have to take while being admitted to the hospital, and finally checking the 

discharge medications. Every time, the pharmacist would ensure that the medications are suitable 

to the health conditions of the patient, absence of drug interactions and allergy. The pharmacist 

would also ensure adherence of the patient to the therapeutic plan with regard to medications and 

food supplements. This might also include preparing the medications to be dispensed or 

recommending changing the medication in case needed.” 

Another participant shared: 
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“Pharmacists provide many services to hospitalized patients. We [pharmacists] are present in the 

hospital pharmacy and we dispense medications to the patients. Clinical pharmacists also attend 

ward rounds with the physicians. They also see patients in the day care services. Our presence is 

always felt when medications need to be prepared and when dose calculations are needed. We 

often teach patients how to use their medications and we provide them with all information 

relevant to their medications. We are always read for help.” 

4.2.2.1.4.3 Dose calculation 

The participants pointed to the role of pharmacist in calculating doses of medications in different 

wards and services, notably, pediatrics and oncology. One of the participants shared: 

“Dose calculation is one of the most important duties of the pharmacists. The dose should be 

calculated accurately. This would help the patient and the hospital save costs. In oncology ward 

for example, drugs are too expensive and doses have to calculated accurately. Therefore, we 

collaborate with the physicians to make sure the dose was calculated accurately for chemotherapy 

and biological therapy. A computerized system to calculate doses for all wards would be great.” 

4.2.2.1.4.4 Assessing effectiveness of the medications 

The participants stated that pharmacists could assess the effectiveness of the medications and how 

the patient was responding to therapy. In this regard, one of the participants shared: 

“One of the duties of the pharmacists is to ensure the medications are working. We have to assess 

whether the patient is receiving the benefits of the medications or not and whether side effects are 

being experienced. For example, when a cancer patient receives a new therapy, we have to assess 

if the patient received the benefits of the therapy and compare the outcomes with previous 

therapies. In case the patient did not benefit from the new therapy, we have to figure out why. In 
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case the feature of the system would allow collecting and linking the patient information and 

outcomes, this might allow predicting progress after a certain time period and how much the 

patient has benefited from the therapy.”  

4.2.2.1.4.5 Screening for drug interactions 

One of the roles of pharmacists was to screen for drug related problems, one of the participants 

shared: 

“The pharmacists have to check for drug interactions. The system might provide additional 

helping tools to check for drug interactions. This can reduce the consequences of these drug 

interactions. This can also help improving adherence by informing the patient when and how to 

take the medications.” 

Another participant continued:  

“It is important to assess medications for possibility of interactions. This would save the patient 

costs and would impact the quality of the services provided. There is no excuse for changing the 

medications of the patient because of interactions or adverse reactions that we did not account 

for.” 

4.2.2.1.4.6 Ordering laboratory tests 

The participants also pointed to the roles of pharmacists that were ever expanding beyond the 

traditional role of dispensing medications. One of the participants shared: 

“It is a good if patients would come periodically for laboratory tests to make sure they are 

adherent to taking their medications and to assess whether a medication need to be changed or 

discontinued. We often call and follow up with some patients who receive expensive biological 
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therapies. If the system would allow an outreach and appointment functions, the outcomes would 

be great.” 

4.2.2.1.4.7 Medication reconciliation 

Medication reconciliation was an important service that can be provided by pharmacists. One of 

the participants shared: 

“our role is to perform a medication reconciliation and inform the patients about the medications 

that they need to continue taking and which medications to discontinue. Some patients continue to 

take unnecessary medications for years.” 

4.2.2.1.4.8 Procuring medications/supplies 

The participants stated that the roles of pharmacists in decisions relevant to procurement of 

medications and other supplies were indispensable. The participants shared: 

“The pharmacy manager decides on the quantities of the medications that need to be procured to 

the pharmacy store and those needed by the hospital. We [pharmacists] have to ensure that we do 

not run deficient with medications by entering into the electronic system the medication orders we 

need.” 

Another participant added: 

“Pharmacists can help decide on the best medical supplies and medications from the quality and 

pricing perspectives …. presence of pharmacists in administrative and decision-making positions 

is a cornerstone in the hospital. I mean, we [pharmacists] are always involved in decisions related 

to saving costs of disposables, medical equipment, supply bids, and securing the best prices from 

the offering companies. We [pharmacists] are also present when new employees are hired. 
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Moreover, a considerable proportion of the hospital’s budget is spent on medications and other 

medical supplies. Therefore, our presence near the decision-making process is felt.” 

4.2.2.1.4.9 Storage of medications 

Pharmacists are experts in medications and are knowledgably of how medications should be 

stored. One of the participants shared: 

“The pharmacist who decides on how medications should be stored, where, at which temperature, 

and when they should be dispensed. Although this seems be an easy task for the pharmacist, the 

system can be helpful in organizing storage of medications.” 

4.2.2.2 Perspectives of the participants on the electronic health record system 

The participants stated that the electronic health record system can be designed to improve 

pharmaceutical services.  

4.2.2.2.1 Dispensing medications 

One of the participants shared that the system can be used to make dispensing medications more 

efficient: 

“Dispensing medications can be easier using electronic systems. The system can have features to 

help in reducing medication errors and drug-drug interactions. This could be an important 

addition to the traditional medication dispensing process.”  

Another participant shared: 

“the system helps organize appointments without any interruptions or conflicts. This way, the 

physician would not have overlapping appointments and the pharmacist would not have shortage 

of medications because the system has organized the appointments and informed the pharmacists 
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of the medications needed. It would be great if the system would have a feature of sending daily 

alerts of how many patients we would see that day and how many medications we need to prepare.” 

4.2.2.2.2 Planning future procurements of medications 

The participant stated that the system can be used in planning future procurement of medications. 

“In many occasions, we become short in medications as we are unaware of exhausting the storage 

of these medications. On other occasions, medications almost expire before being used and we 

have to give them to other hospitals. We are planning to procure medications based on the 

statistics of bed occupancies. The system would be helpful in predicting the amount of medications 

we need.” 

4.2.2.2.3 Reducing medication errors 

The participants stated that the electronic system can reduce the incidence of medication errors. In 

this regard, one of the participants shared: 

“Presence of an electronic system with complete information for all healthcare providers might 

reduce errors.” 

Another participant shared: 

“…the system would allow detecting and tracking medication errors. Alerts can then be sent, 

remedies can be sought, and lessons can be learnt.” 

4.2.2.2.4 Informing hiring decisions 

The participants stated that the system could reveal personnel needs and inform future hiring 

decisions. One of the participants shared: 
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“The system would allow gathering information on the pharmacist/physician and 

pharmacist/patient ratios. Decision makers would be able to have information whether these ratios 

are adequate to provide optimal healthcare services and avoid errors.” 

Another participant added: 

“….the system would allow deciding on the number of pharmacists needed to meet current and 

future needs.” 

“we would analyze trends of cases being admitted to the hospital to forecast our future needs. This 

would help us improve the services provided to the patients.” 

4.2.2.2.5  Access to patient information  

The pharmacists who participated in this study expressed willingness to have more access to 

patient information. In this regard, one of the participants shared: 

“All patient information relevant to medical history and laboratory tests would be in the system 

and we [pharmacists] can have access to from the pharmacy. We can review the patient 

information any time we need to.” 

Another participant shared: 

“….all laboratory and medical imaging reports are in one place. The physician and pharmacist 

can have access to these reports even when they [physicians and pharmacists] are outside the 

hospital premises.” 

“…. the system would allow collecting information on how many times the patient was admitted 

to the hospital and how many times the patient consulted the pharmacist. We would know if the 

diagnosis was correct … We would also know whether the patient returned back for the same 
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health concerns or not or whether the patient returned as a result of complications relevant to 

medications. This information can be known in a matter of a click!” 

Another participant added: 

“all healthcare providers should contribute to the patient records. This would enable us to have 

complete records with all information on the patient. The pharmacists can oversee adherence to 

the therapeutic plan and can screen for the incidence of complications related to the medications.” 

4.2.2.2.6 Tracking shortages of medications  

The participants stated that the electronic system would allow tracking medications in the store 

and would allow predicting shortages of medications. One of the participants shared: 

“the system allows access the medications available in the hospital. It [the electronic system] can 

provide us with information on the drugs available on the store, therefore, we can ensure 

surveillance of the stock.”  

4.2.2.2.7 Ensuring adherence to protocols/guidelines 

The participates stated that the electronic system can help tracking and ensuring adherence to 

protocols/guidelines while delivering healthcare services. One of the participants shared:  

“through technological advancements, one can assess how adherent physicians and pharmacists 

to the protocols and guidelines followed while treating patients. We can also assess how adherent 

the patient was to the treatment. Electronic records can allow us know where the problem was in 

the therapeutic continuum.” 
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4.2.2.2.8 Improving secured sharing of patient information 

The participants pointed to the improved communication and sharing of patient information. One 

of the participants shared: 

“Communicating patient information to other hospitals and physicians in the community would 

be carried out easily. This would ensure patient privacy as the information would be sent to the 

right person compared to a paper-based health record.” 

Another participant added: 

“the electronic system is more secure that the paper-based records because it [electronic system] 

allows access of the authorized personnel to the information. One would need authorization to 

access patient information. This would allow maintain patient privacy.” 

4.2.2.2.9 Go paperless 

One of the participants shared in this regard: 

“….why would the patient always carry a proof of his insurance? Why would the patient carry 

receipts of payments? Any issues in the registration or payments would be easily clarified through 

the system.” 

4.2.2.2.10 Desired features to be added to the upgraded system 

The participants expressed desires for features to be added to the current system, these desired 

features are listed below. 

4.2.2.2.10.1 E-prescribing 

One of the participants shared: 
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“with advancement of healthcare delivery, the world is increasingly using e-prescribing systems. 

Writing and sending an e-prescription is much easier than sending a paper-based medication 

order through the nursing staff to the pharmacy. E-prescribing ensures accuracy of the 

prescription and saves preparation and dispensing time.” 

Another participant added: 

“a system through which physicians can send orders from spelling errors or illegible writing can 

promote effective communication between healthcare providers and reduce medical errors.” 

4.2.2.2.10.2 Clinical decision support system 

One of the participants shared: 

“the clinical decision support system would be a major addition to any healthcare facility. On 

daily basis, healthcare providers are dealing with different cases and many medications. The 

clinical decision support system would allow timely access to essential information. This is very 

important.” 

Another participant shared: 

“The clinical decision support system would help designing therapeutic plan for the patient 

concerned through diagnosis information and laboratory reports. This would save healthcare 

providers time and efforts that could be used to take care of other duties.” 

4.2.2.2.10.3 Library of therapeutic plans 

One of the participants shared: 

“Designing therapeutic plans on evidence-based clinical information that would automatically be 

included in the system. These therapeutic plans would be compliant with the international 
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guidelines and designed by a multi-healthcare professional team would take into consideration all 

health issues of the patient.” 

Another participant shared: 

“…..all medication information relevant to why and when the medication should be used supported 

with detailed evidence-based information.” 

Another participant added: 

“As the profession keeps on advancing, we should keep up with advancements. With the 

availability of electronic systems and other supportive systems, we can keep advancing our 

knowledge and practice.”  

Another participant added: 

“I wish the system would allow access to comprehensive databases that would serve as reference 

for the pharmacists with all information needed. I think subscription to such databases would be 

very helpful in reducing drug related problems.”        

4.2.2.2.10.4 Documenting pharmacist intervention 

The participants stated that the system should allow documenting the interventions made by the 

pharmacists. One of the participants shared: 

“The system should document the interventions made by the pharmacist. This documentation 

should be comprehensive to account for all interventions relevant to consultations, counseling, 

dispensing and other pharmaceutical services.” 

Another participant shared: 
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“every pharmaceutical care service should carry a unique code that would allow collecting and 

analyzing services provided to the patients by each provider. This might be use to evaluate 

providers and services.” 

4.2.2.2.10.5 Evaluating pharmacist performance 

The participants shared that the system should allow evaluation of pharmacists. One of the 

participants shared: 

“the current criteria used to evaluate pharmacists are not clear. Therefore, pharmacists are not 

motivated to continue advancing their career and services.” 

Another participant shared: 

“….recognition is very important for the advancement of any profession. In this country, the 

pharmacist is not well recognized. The system should allow evaluating the services provided by 

different healthcare providers. Pharmacists would be evaluated based on the number of 

interventions they made.” 

Other participants shared: 

“number of prescriptions dispensed, number of drug interactions resolved, number of medication 

orders modified, number of medications suggested, and adherence of the pharmacist to the 

protocols and guidelines could be used in evaluating their performance.” 

“the time spent in dispensing medications, designing therapeutic plan, and preparing 

medications.” 

“the costs saved from avoiding drug interactions, unnecessary medications” 

“number of decisions made” 
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4.2.2.2.10.6 Reporting medication errors 

The participants stated that they wanted the system to allow filing a medication error report. One 

of the participants shared: 

“the system should allow filing and analyzing medication error reports. The reports could later 

be anonymized, summarized, and lessons could be learnt.” 

4.2.2.3 Challenges and future outlooks 

4.2.2.3.1 Job description and organization  

The participants were not satisfied with the current organization of hospital/clinical pharmacy 

practice. One of the participants shared: 

“….the job description of the pharmacist is not clear in the work place. The potentials of the 

pharmacists are underutilized.” 

“Pharmacist-assistants often replace pharmacists in the healthcare team.” 

Another participant shared: 

“Hopefully, there would be another organization of pharmacy within the hospital. For example, a 

central pharmacy store, ward pharmacies, discharge pharmacy, and a pharmacy for disposables 

with designated pharmacists.” 

Another participant added: 

“There should be at least one pharmacist in each ward to take care of the patients from the time 

they were admitted to the hospital. The pharmacist would take the medication history of the patient, 

participate in designing the therapeutic plan, prepare and dispense medications, conduct 
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medication reconciliations, and verify the discharge medications. The system should collect all 

services provided by each provider.” 

4.2.2.3.2 Relationship with other healthcare providers 

Some of the participants expressed concerns with regard to their relationship with the physician. 

One participant shared: 

“…to be honest with you, physicians consider me a competitor and they [physicians] always try 

to limit my interventions during the ward rounds and when I try to recommend a medication.” 

4.2.2.3.3 Lack of continuing education and training 

The participants expressed concerns with regard to the availability of continuing education and 

training. One of the participants shared: 

“lack of continuing education for the pharmacists in their work places, access to up-to-date 

information on the medications, workshops, conferences, and seminars holds pharmacists back 

from advancing in their career.” 

Another participant suggested: 

“….organizing periodic national or international meetings and conferences for the pharmacists 

would be helpful in advancing the career.” 

4.2.2.3.4 Lack of technical support 

The participants expressed concerns over lack of technical support and training on how to use the 

system. One of the participants shared: 
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“…technical support is essential. The pharmacists need to know how to use the system effectively. 

Currently, not many pharmacists know how to use the system. There are a lot of features that we 

do not know about.” 

Another participant added: 

“absence of adequate technical support makes dealing with the system more difficult and reduces 

the quality of the services provided.” 

4.2.2.3.5 Lack of motivation 

Some of the participants expressed concerns with regard to lack motivation among the pharmacists 

themselves: 

 “the pharmacists themselves need to expand their roles through provision of pharmaceutical care 

services that extend beyond merely dispensing medications. Pharmacists should educate patients 

and other healthcare providers about medications.  
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5 Discussion 

6 Summary of the main findings 

In this thesis, a systematic scoping review was conducted to identify documents reporting 

on design/development of electronic health record systems to capture pharmaceutical services, use 

of electronic health record systems to improve/evaluate pharmaceutical care services/delivery, 

and/or measuring impact of pharmacists through electronic health record systems. The documents 

analyzed reported use of EHRs by pharmacists in hospitalized patient settings, improvement of 

pharmaceutical services, use of EHRs in capturing the impact of pharmacists in hospitalized 

patient settings, and how the design of EHRs can be improved to allow measuring the impact of 

pharmacists in hospitalized patient settings. 

The majority of the majority of the documents included were either interventional or 

qualitative studies. Interventional studies are powerful in testing the newly designed EHRs and/or 

other added features (Finn et al., 2017a, Hensler et al., 2018, Vyas et al., 2019, Barra et al., 2018, 

Shay et al., 2018, Alex et al., 2016, McNicol et al., 2019). On the other hand, qualitative studies 

are often used to explore views and opinions of healthcare providers with regard to performance 

of the current systems and how they could be improved (Hughes et al., 2011, Shawahna, 2019a, 

Shawahna, 2019b, Shawahna, 2020a, Shawahna, 2020c, Burgin et al., 2014, Mercer et al., 2018). 

The majority of the documents included in this study were published recently. This could be 

explained by the recent largescale adoption of EHRs in different healthcare systems around the 

world (Fuji et al., 2011, Shawahna, 2019b). the majority of the documents originated from English 

speaking countries (United States, Canada, and United Kingdom). This could be explained at least 

in part by the research methodology used in this study in which documents in language other than 



70 

 

 

English were exclude. Additionally, the healthcare systems in these countries incentivized uptake 

of EHRs (Fuji et al., 2011). Although the majority of the documents selected in this study were 

accessible by subscription a considerable number of documents were also published as open 

access. This probably reflected the recent growth of open access journals. Of the documents 

included, that of Hughes et al. (2011) received the largest number of citations. 

Content analysis of the documents selected showed an increasing trend in usage of EHRs 

by pharmacists. Hughes et al. (2011) reported higher use of EHRs by pharmacists who practiced in patient-

centered facilities compared to those who practiced in community settings (Hughes et al., 2011).  The 

documents included reported that EHRs were excellent tools for pharmacists to review medication 

use, laboratory findings, and share patient health information with other healthcare providers 

(Downard et al., 2007, Hughes et al., 2011, Scott et al., 2019, Vyas et al., 2019). The documents 

included showed that EHRs improved delivery and efficiency of pharmaceutical services. 

Following implementing EHRs, the number of pharmacist interventions, medication order 

reviews, number of medication errors identified, number of completed bleeding records, and 

number of optimized antiviral and antibiotic doses were increased (Barra et al., 2018, Finn et al., 

2017a, Hensler et al., 2018, Shay et al., 2018, Grisso et al., 2004, Monroe and Chin, 2013, Alex et 

al., 2016). The EHRs also allowed expanding pharmaceutical services (Grisso et al., 2004). The 

documents also showed that EHRs allowed documenting pharmacist interventions and informed 

benchmarking decisions (McNicol et al., 2019, Shawahna, 2019a, Shawahna, 2020a, Shawahna, 

2020b, Shawahna, 2020c). Dissatisfaction with current features of EHRs were also reported 

(Shawahna, 2019b, Burgin et al., 2014, Fuji et al., 2011, Mercer et al., 2018). 

The services/activities collected in this study represent the wide range of pharmaceutical 

services/activities that could be offered by pharmacists across the healthcare continuum in 
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hospitalized patient settings. These services/activities were previously proposed to be used in 

evaluating performance of pharmacists and informing benchmarking efforts (Shawahna, 2019a, 

Shawahna, 2020a, Shawahna, 2020b, Shawahna, 2020c).  

 The interviewees in the qualitative phase of this thesis stressed on the importance of their 

presence as healthcare providers to patients in hospitalized settings. In modern healthcare delivery, 

the role of pharmacists in providing direct healthcare services has been expanding (Shawahna, 

2020a, Shawahna et al., 2020, Shawahna, 2020c, Shawahna, 2020b, Shawahna et al., 2019, Bach 

et al., 2018, Anderson and Marrs, 2018, Sakeena et al., 2019). Pharmacists are experts in 

medications who could serve as a source of information to the rest of the healthcare team members. 

Additionally, pharmacists can provide healthcare services to hospitalized patients. In this study, 

the services highlighted by the participants included designing therapeutic plans, dispensing 

medications, calculation of doses, evaluating patient response to medications, screening for drug 

related problems, reviewing laboratory findings, performing medication reconciliations, and 

making decisions to procure medications, supplies, and storage of medications. These roles were 

consistent with those expected from inclusion of pharmacists as members of the healthcare 

delivery teams in hospitalized patient settings (Sakeena et al., 2019, Bach et al., 2018, LeBlanc et 

al., 2008, Schnipper et al., 2006, Shawahna, 2019a, Shawahna, 2020a, Shawahna, 2020b, 

Shawahna, 2020c). 

In this study, the participants expressed willingness to upgrade the system to make the job 

of the pharmacist easier, especially, with regard to dispensing medications, planning future 

procurements of medications, reducing medication errors, accessing patient health information, 

tracking shortages of medications, ensuring adherence to guidelines and protocols, improving 

sharing of patient health information, and reducing paper-based work. These perspectives were 
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consistent with the basis on which EHRs were introduced into different healthcare systems 

(Downard et al., 2007, Barra et al., 2018). The participants expressed their willingness to upgrade 

the system with additional features that include e-prescribing, CDSSs, comprehensive information 

database, abilities to document pharmacist interventions, and reporting medication errors. Many 

systems around the world were upgraded to include such features that were shown to improve 

interventions of pharmacists and patient health outcomes (Shawahna, 2019b).  

In the qualitative phase of this thesis, several challenges that pharmacists face while 

practicing in hospitalized patient settings. These challenges might have limited contribution of the 

pharmacists to improving patient health outcomes. Probably, these findings might be a call for 

decision makers in healthcare authorities to improve pharmacy practice in hospitalized patient 

settings.  

7 Appraisal of the methods used in this study 

7.1.1 Strengths 

The two phases of this thesis have a number of strengths that should be considered when 

interpreting the findings. First, phase 1 was the first systematic scoping review that was conducted 

to summarize the literature reporting on design/development of electronic health record systems 

to capture pharmaceutical services, use of electronic health record systems to improve/evaluate 

pharmaceutical care services/delivery, and/or measuring impact of pharmacists through electronic 

health record systems. Second, a systematic search was adopted to the major databases used to 

index relevant documents. Systematic search strategies are more robust than random searches. 

Third, the scoping analysis used in this study was not limited to the bibliometric characteristics of 

the documents. Rather, the selected documents were analyzed for their contents. Fourth, 
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participants in the qualitative phase included experts with extensive experience in hospitalized 

patient settings or in dealing with EHRs. This should have added richness to the qualitative data 

generated from this phase. Fourth, the interviewees were diversified in terms of sociodemographic 

characteristics, length of experience, and geographical location of their work place. This should 

have added width to the qualitative data collected in this phase. Fifth, rigorous methods were used 

to analyze the qualitative data. This should have strengthened the findings of this phase.  

7.1.2 Limitations 

First, the quality of the selected documents was not appraised using appropriate tools. 

Although quality appraisal of the documents is not mandatory in systematic scoping reviews, 

quality of the selected documents could also be interesting. Second, the documents selected in this 

study were only those reported in English. Filtering the results might have led to excluding 

interesting findings that might have been reported in other languages. Third, phase 2 of this thesis 

was purely qualitative in nature. It could have been more interesting should this phase include 

quantitative data on the pharmaceutical services provided in hospitalized patient settings. Fourth, 

the interviewees were from the governmental sector. It could have been more interesting if 

participants from private healthcare sector were included. Fifth, the number of the participants was 

relatively limited. Finally, patients were not interviewed in this study. As patients are increasingly 

involved in their healthcare decisions, inclusion of patients could have permitted exposing their 

views and opinions.  

8 Conclusion 

  Findings of this thesis indicated that pharmacists were important healthcare providers that 

were neglected when EHRs were designed. Currently used EHRs allow limited capture of the role 



74 

 

 

of pharmacists in caring for patients in hospitalized patient settings. Upgrading EHRs taking into 

consideration of the interviewees in this study might allow capturing the impact of pharmacists in 

caring for patients in hospitalized patient settings. Future studies are still needed to investigate if 

upgrading EHRs can improve healthcare delivery and health outcomes of patients in hospitalized 

settings. 

9 Recommendations 

The necessity of adopting an official policy by the Ministry of Health to regulate the 

workflow in its facilities. The existence of legal cover for all operations within the system for 

pharmacists and other service providers. Increasing the number of pharmacists in all facilities of 

the Ministry of Health. Integrating pharmacists in all their workplaces with the aim of developing 

the pharmaceutical reality and keeping pace with technological and scientific development 

10 Future work  

Conduct a study on a large scale to examine the unlimited roles of pharmacist in the 

presence of HIS and use the outcome by the stakeholders to adopt more pharmacist in the MOH 

and more upgrading tolls for HIS.  
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Appendix 1: Compliance with the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses statement for scoping reviews (PRISMA- ScR)  

Section Item # PRISMA-ScR checklist item 

Title     

Title 1 Identify the report as a scoping review. 

Abstract     

Structured summary 2 

Provide a structured summary including, as applicable: 

background, objectives, eligibility criteria, sources of evidence, 

charting methods, results and conclusions that relate to the review 

question(s) and objective(s). 

Introduction     

Rationale 3 

Describe the rationale for the review in the context of what is 

already known. Explain why the review question(s)/objective(s) 

lend themselves to a scoping review approach. 

Objectives 4 

Provide an explicit statement of the question(s) and objective(s) 

being addressed with reference to their key elements (e.g., 

population or participants, concepts and context), or other relevant 

key elements used to conceptualize the review question(s) and/or 

objective(s)). 

Methods     

Protocol and registration 5 

Indicate if a review protocol exists, if and where it can be accessed 

(e.g., web address), and, if available, provide registration 

information including registration number. 

Eligibility criteria 6 

Specify the characteristics of the sources of evidence (e.g., years 

considered, language, publication status) used as criteria for 

eligibility, and provide a rationale. 

Information sources 7 

Describe all information sources (e.g., databases with dates of 

coverage, contact with authors to identify additional sources) in 

the search, as well as the date the most recent search was executed. 

Search 8 
Present the full electronic search strategy for at least one database, 

including any limits used, such that it could be repeated. 

Selection of sources of 

evidence 
9 

State the process for selecting sources of evidence (i.e., screening, 

eligibility) included in the scoping review. 

Data charting process 10 

Describe the methods of charting data from the included sources 

of evidence (e.g., piloted forms; forms that have been tested by the 

team before their use, whether data charting was done 

independently, in duplicate) and any processes for obtaining and 

confirming data from investigators. 
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Section Item # PRISMA-ScR checklist item 

Data items 11 
List and define all variables for which data were sought and any 

assumptions and simplifications made. 

Critical appraisal of 

individual sources of evidence 
12 

If done, provide a rationale for conducting a critical appraisal of 

included sources of evidence; describe the methods used and how 

this information was used in any data synthesis (if appropriate). 

Summary measures 13 Not applicable for scoping reviews. 

Synthesis of results 14 
Describe the methods of handling and summarizing the data that 

were charted. 

Risk of bias across studies 15 Not applicable for scoping reviews. 

Additional analyses 16 Not applicable for scoping reviews. 

Results     

Selection of sources of 

evidence 
17 

Give numbers of sources of evidence screened, assessed for 

eligibility, and included in the review, with reasons for exclusions 

at each stage, ideally using a flow diagram. 

Characteristics of sources of 

evidence 
18 

For each source of evidence, present characteristics for which data 

were charted and provide the citations. 

Critical appraisal within 

sources of evidence 
19 

If done, present data on critical appraisal of included sources of 

evidence (see item 12). 

Results of individual sources 

of evidence 
20 

For each included source of evidence, present the relevant data 

that were charted that relate to the review question(s) and 

objective(s). 

Synthesis of results 21 
Summarize and/or present the charting results as they relate to the 

review question(s) and objective(s).  

Risk of bias across studies  22 Not applicable for scoping reviews. 

Additional analyses 23 Not applicable for scoping reviews. 

Discussion      

Summary of evidence  24 

Summarize the main results (including an overview of concepts, 

themes, and types of evidence available), explain how they relate 

to the review question(s) and objectives, and consider the 

relevance to key groups.  

Limitations 25 Discuss the limitations of the scoping review process. 

Conclusions 26 

Provide a general interpretation of the results with respect to the 

review question(s) and objective(s), as well as potential 

implications and/or next steps.  

Funding     

Funding 27 

Describe sources of funding for the included sources of evidence, 

as well as sources of funding for the scoping review. Describe the 

role of the funders of the scoping review.  
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Appendix 2: Data extraction form 1 
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Appendix 3: Compliance with the COnsolidated Criteria for REporting Qualitative Research 

(COREQ) checklist  

# Topic Guide Questions/Description 

  D  ain  : Resear    ea  and refle i i     

  Personal characteristics   

1 Interviewer/facilitator 
Which author/s conducted the interview or focus 

group? 

2 Credentials 
What were the researcher’s credentials? E.g. 

PhD, MD 

3 Occupation 
What was their occupation at the time of the 

study? 

4 Gender Was the researcher male or female? 

5 Experience and training 
What experience or training did the researcher 

have? 

  Relationship with participants   

6 Relationship established 
Was a relationship established prior to study 

commencement? 

7 Participant knowledge of the interviewer 

What did the participants know about the 

researcher? e.g. personal goals, reasons for doing 

the research 

8 Interviewer characteristics 

What characteristics were reported about the 

interviewer/facilitator? e.g. Bias, assumptions, 

reasons and interests in the research topic 

  Domain 2: Study design   

  Theoretical framework   

9 Methodological orientation and Theory 

What methodological orientation was stated to 

underpin the study? e.g. grounded theory, 

discourse analysis, ethnography, phenomenology, 

content analysis 

  Participant selection   

10 Sampling 
How were participants selected? e.g. purposive, 

convenience, consecutive, snowball 

11 Method of approach 
How were participants approached? e.g. face-to-

face, telephone, mail, email 

12 Sample size How many participants were in the study? 

13 Non-participation 
How many people refused to participate or 

dropped out? Reasons? 

  Setting   

14 Setting of data collection 
Where was the data collected? e.g. home, clinic, 

workplace 

15 Presence of non-participants 
Was anyone else present besides the participants 

and researchers? 

16 Description of sample 
What are the important characteristics of the 

sample? e.g. demographic data, date 

  

17 Interview guide 
Were questions, prompts, guides provided by the 

authors? Was it pilot tested? 

18 Repeat interviews 
Were repeat interviews carried out? If yes, how 

many? 
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# Topic Guide Questions/Description 

19 Audio/visual recording 
Did the research use audio or visual recording to 

collect the data? 

20 Field notes 
Were field notes made during and/or after the 

interview or focus group? 

21 Duration 
What was the duration of the interviews or focus 

group? 

22 Data saturation Was data saturation discussed? 

23 Transcripts returned 
Were transcripts returned to participants for 

comment and/or correction? 

  D  ain  : ana  sis and findings   

  

24 Number of data coders How many data coders coded the data? 

25 Description of the coding tree 
Did authors provide a description of the coding 

tree? 

26 Derivation of themes 
Were themes identified in advance or derived 

from the data? 

27 Software 
What software, if applicable, was used to manage 

the data? 

28 Participant checking 
Did participants provide feedback on the 

findings? 

  Reporting   

29 Quotations presented 

Were participant quotations presented to illustrate 

the themes/findings? Was each quotation 

identified? e.g. participant number 

30 Data and findings consistent 
Was there consistency between the data presented 

and the findings? 

31 Clarity of major themes 
Were major themes clearly presented in the 

findings? 

32 Clarity of minor themes 
Is there a description of diverse cases or 

discussion of minor themes? 
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Appendix 4: The interview guide  

 

Sociodemographic and practice details of the participant 

Age (years) 

Academic degrees 

Place of work 

Length of experience (years) 

Interview questions 

How do you see the importance of pharmacists as healthcare service providers for hospitalized 

patients? 

How do other members of the healthcare provision team (physicians, nurses,  ..etc.) see the 

pharmacist as a member? 

What services are captured for pharmacists within the healthcare provision team? 

How can we improve capturing pharmacist's interventions using the HER system? 

What are the obstacles and challenges facing capturing pharmacist's interventions using the 

current HER system? 

What services/activities can be used as key performance indicators for pharmaceutical services in 

hospitalized patient settings? 
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 تأثير الصيادلة في مرافق الرعاية الصحية لقياستحسين ميزات أنظمة السجلات الصحية الإلكترونية 

 الفلسطينية: طريقة مختلطة

 حازم محمد سالم 

 الملخص 

سجلات  الأنظمة    لإستبدالأنحاء العالم    مختلفالعديد من أنظمة الرعاية الصحية في    إتجهت  :خلفية الدراسة

مقدمي الرعاية    منالصيادلة  يعد  أنظمة سجلات صحية الإلكترونية أكثر حداثة.  بورقية  ال   للمرضىالصحية  

يشارك الصيادلة بشكل متزايد في تقديم خدمات رعاية    ، وفي مختلف الأنظمة الصحية حول العالمالصحية  

لمستخدمة حاليًا للسماح ا  السجلات الصحية   أنظمة   تحسينعن كيفية    مرضى. حاليًا، لا يُعرف الكثيرمباشرة لل

بالإضافة إلى ذلك، لا يُعرف الكثير عن   ،تدخلات الصيدلاني   أوالمقدمة للمرضى  بتوثيق الخدمات الصيدلانية  

الموثقة    أوالخدمات    تلكستخدام  إكيفية   الصيدلانية  المعيارية  في  التدخلات  والخدمات  الصيادلة  أداء  تقييم 

ستخدام السجلات الصحية الإلكترونية من قبل  إ  لتحليل هذه الدراسة    وتحسين النتائج الصحية للمرضى. أجريت

في السجلات    تحسينها نظر الصيادلة حول الميزات التي يرغبون في    اتالصيادلة في المستشفيات، وجمع وجه

 لتوثيق دورهم في العناية بالمرضى في المستشفيات. الصحية الإلكترونية الحالية  

تم    الطريقة: الأولى،  المرحلة  منهجيفي  بحث  البيانات  إجراء  قواعد  و   Medline/Pubmed:  التالية  في 

Cochrane    وCINAHL/EBSCO    وEmbase    وPsycINFO    وScopus    2021أبريل    10حتى 

خدمات   لتوثيق صحية الإلكترونية  السجلات  التصميم/تطوير أنظمة    أجريت حولالتي    الدراسات/الوثائق  عن

ستخدام أنظمة السجلات الصحية الإلكترونية لتحسين/تقييم خدمات الرعاية الصيدلانية، إ، و لصيدلانيةاالرعاية 
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و/أو قياس تأثير الصيادلة من خلال السجلات الصحية الإلكترونية. في المرحلة الثانية، أجريت مقابلات مع  

 الصيادلة والأطباء ومتخصصي تكنولوجيا المعلومات/المعلوماتية الصحية. 

ل  النتائج: البيانات  قواعد  المهجي في  البحث  نتائج    5. تمت إضافة  دراسة/وثيقة  741ما مجموعه  خلصت 

. عندما تم دراسة/وثيقة  653ستبعاد  إمستندات إضافية ذات صلة إلى نتائج البحث. عند الفحص الأولي، تم  

الوثائق الدراسةمعايير  ال  ضمن  الدراسات/فحص  تم  المتبعة في   20وتم تضمين    دراسة/وثيقة   73ستبعاد  إ، 

ستخدام إ  تحدثت عن٪(  20)  4المختارة،    الدراسات/مراجعة المنهجية. من بين الوثائق دراسة الالفي    دراسة/وثيقة

عن تحسينات في الخدمات الصيدلانية تحدثت  ٪(  35)  7  و   السجلات الصحية الإلكترونية من قبل الصيادلة،

ستخدام السجلات الصحية الإلكترونية  إعن  تحدثت  ٪(  25)  5  و   ة،التي تقدمها السجلات الصحية الإلكتروني 

٪( عن الحاجة إلى تحسين تصميم السجلات الصحية الإلكترونية. أجريت 20)  4تأثير الصيادلة، و    لتوثيق 

٪( يعملون في  88.2)  15  و  ٪( كانوا صيادلة،52.9)   9مشاركًا. من بين هؤلاء،    17مقابلات معمقة مع  

النوعي    كشف .  في المجال  سنوات أو أكثر  10٪( لديهم خبرة  58.8)  10  و   ،ةحكومي  ياتمستشف التحليل 

أهمية الصيادلة كمقدمي رعاية صحية للمرضى في المستشفيات، ووجهات نظر المشاركين حول   عن للمقابلات  

 قبلية. السجلات الصحية الإلكترونية، والتحديات والتوقعات المست

أشارت نتائج هذه الأطروحة إلى أن الصيادلة من مقدمي الرعاية الصحية المهمين الذين تم إهمالهم   الخلاصة:

  بتوثيقعندما تم تصميم السجلات الصحية الإلكترونية. تسمح السجلات الصحية الإلكترونية المستخدمة حاليًا  

السجلات الصحية الإلكترونية    تحسينقد يسمح  .  ياتمحدود لدور الصيادلة في رعاية المرضى في المستشف

تأثير الصيادلة في   بتوثيق الذين تمت مقابلتهم في هذه الدراسة    آراء المشاركينعتبار  الإعين  الأخذ في    بعد
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السجلات   تحسين. لا تزال هناك حاجة لدراسات مستقبلية للتحقق مما إذا كان ياترعاية المرضى في المستشف

 تقديم الرعاية الصحية والنتائج الصحية للمرضى في المستشفيات.  تحسنيمكن أن الصحية الإلكترونية 


