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Article 
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Abstract: Clinical pharmacists are employed at many hospital departments in Denmark, but not yet 

on the Faroe Islands. The purpose of this study was to test feasibility of a clinical pharmacist-led 

medication review service at the surgical ward of the National Hospital on the Faroe Islands. 

Hospitalised surgical patients were offered a medication review service by a clinical pharmacist. 

Identified drug related problems (DRPs) were classified according to the Pharmaceutical Care 

Network Europe (PCNE) model. The qualitative inputs from the ward’s staff were collected. In total, 
42 patients with 171 identified DRPs were included. The majority of the DRPs concerned suboptimal 

effect and the safety of the drug treatment. The 49.6 % of the proposed medication changes were 

accepted by the ward physicians. According to the qualitative inputs, the interest for the service was 

greater among the younger physicians compared to the older ones, and among nurses compared to 

physicians. Identified barriers for the optimal service implementation were an absence of 

medication ordinations and poor visibility of pharmacist’s notes in electronic health records. For a 
successful  implementation of the service, work on the physicians’ interest in an interdisciplinary 
cooperation and optimization of the electronic health records are warranted.   

Keywords: medication review; clinical pharmacist; hospital 

 

1. Introduction 

Medication therapy is the most common form of medical therapy, helping to maintain and 

improve the quality of life and extend life expectancy in the chronically ill. However, if used 

inappropriately, medications can damage health, and in the worst-case scenario end in death. 

Medication-related problems, also known as drug-related problems (DRPs), are defined as an 

unwanted situations experienced by the patient that are caused or suspected to be caused by 

medication therapy and which involve or may involve problems for the desired result of the 

medication treatment [1].  

Clinical pharmacy is a discipline, started in the 1990’s, which purpose is to ensure effective and 
safe consumption of medications [2]. Dealing with DRP is an area where clinical pharmacists can 

make a difference. Today, clinical pharmacy is becoming more and more recognized [3], however full 

acceptance and implementation of clinical pharmacy services in the primary and secondary 

healthcare sectors still requires a lot of work.  The clinical pharmacy work in the primary sector (i.e. 

general practice and municipality care) focuses on control of the quality of the prescriptions, follow-

up of medication therapy, patients' and healthcare professionals’ counseling about medications, and 
preparation of relevant policies and guidelines [4]. The clinical pharmacy work in the secondary 

sector (i.e. hospitals) can be divided into medication surveillance services (such as ordering and stock 

management of medications, and training of clinical staff), and patient-level medication services, 

when clinical pharmacists conduct medication reviews of the patients aiming to detect and resolve 

DRPs [3]. More specifically, medication review is defined as a critical review of the patient's 
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medications to optimize medication treatment based on a patient-oriented approach and rational 

pharmacotherapy assessment [5]. 

The research on the prevalence and burden of DRP in hospitalized patients, as well as the 

research on the effects of medication reviews conducted by clinical pharmacists in hospitals to deal 

with DRPs, is quite extensive. According to a meta-analysis conducted in 2012, 17% of all hospitalized 

patients are at risk of exposure to DRPs [6], and for 0.06 to 0.20% of these patients, the DRPs are lethal 

[7]. Importantly, 45 to 59% of DRPs in hospitalized patients are preventable [8–10]. The studies, 

examining the effects of medication reviews in hospitalized patients conducted by clinical 

pharmacists, with seldom exceptions [11], show no clear effects on hard outcomes (such as 

readmission and mortality), but often document that clinical pharmacists can identify, resolve and 

prevent DPRs overseen by hospital physicians [11–17].  

In Denmark, clinical pharmacists are employed at many hospital departments, where their job 

includes identification, solving, and prevention of DRP drug-related problems. On the Faroe Islands, 

which is an autonomous territory within Denmark, this pharmaceutical service is yet to be 

implemented in the hospitals. The purpose of this study was therefore to investigate the need and 

feasibility of a clinical pharmacy service, namely medication reviews conducted by a clinical 

pharmacist, for patients hospitalized at the surgical ward at the national hospital in Torshavn. 

2. Materials and Methods 

2.1. Study Setting  

The Faroe Islands, or simply Faroes (Danish: Færøerne), is a North Atlantic archipelago located 

320 kilometers (200 miles) north-west of Scotland, and about halfway between Norway and Iceland. 

Like Greenland, it is an autonomous territory within Denmark. The islands have a total area of about 

1400 square kilometers (540 sq miles) with a population of 52.703 as of September 2020. 

The four community pharmacies on the Faroe Islands are a part of the Faroes pharmacy 

organization (Apoteksverk Føroya) managed by the national pharmacy (Landsapotekeren), hosting 

secretariat, administration and operation management (including production) and the clinical 

pharmacy team [18]. The clinical pharmacy team, consisting of tree clinical pharmacists and two 

clinical pharmacologists, provides services for both primary and secondary care sector. The work in 

the primary sector includes medication reviews for citizens in nursing homes, as well as little bit of 

teaching and counseling for community pharmacists and other primary healthcare professionals. The 

work in the secondary sector includes medication surveillance services for some hospital 

departments, as well as teaching and counseling for healthcare professionals in the country's 

hospitals [19]. 

The three hospitals on the Faroe Islands are a part of the Faroe hospital organization 

(Sjúkrahúsverk Føroya). The national hospital (Landssygehuset), located in the capital city 

Thorshavn, is the largest of the three hospitals; it has 21 somatic and two psychiatric wards. The 

surgical ward has approx. 25 beds and covers the following specializations: orthopedic, parenchymal, 

mammary, ear-nose-throat, and eye surgery as well as gynecology and urology.  The pharmacy unit 

at the national hospital consists of two pharmacists and two pharmacy technicians and provides 

medication surveillance services to two psychiatric, three medical, and one surgical ward. The 

pharmacy unit staff has access to the patient's medical records. 

On the Faroe Islands, there is a common patient medical record system (Cambio COSMIC [20]) 

used by health professionals in primary and secondary sectors.  Hence, it covers all medications 

prescribed and administered during hospitalization, the hospital's records, clinical data (e.g. results 

from blood tests), and discharge summaries (i.e. notes that the hospital doctor writes to the patient's 

general practitioner upon discharge). For each medication in the administration list, the dose, form, 

and time of administration are indicated. 
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2.2. Study Subjects 

Patients over 65 years old of age, hospitalized in a surgical ward of the national hospital of the 

Faroe Islands, and having five and more prescribed medications due to multimorbidity, including 

medications prescribed before and during hospitalization and over-the- counter (OTC) medications, 

were included. Patients in a bad condition and therefore not able to contribute to their medication 

anamnesis, as well as those who were not capable to understand the informed consent were excluded. 

Patient inclusion lasted seven weeks in January-February 2021.  

2.3. Study Design 

The study was planned as a feasibility study with a quantitative and qualitative evaluation of 

the outcomes. A quantitative evaluation consisted of the collection and classification of information 

about DRP, and the calculation of the acceptance rate of medication changes, suggested by a clinical 

pharmacist. A qualitative evaluation consisted of ward staff reflections about the entire medication 

review process and considerations about what can be done to implement the service on a routine 

basis. 

2.4. Medication Data Collection and Analysis  

Medication information was retrieved from the hospital’s medical records system and collected 
in interviews with patients. First, the medical records of all patients hospitalized during a particular 

day were screened and an overview of potential patients to be included in the study was formed. 

After the morning meeting, where nurses presented the details of the hospitalized patients, this list 

was refined taking into account multimorbidity.  The selected patients were then approached and 

informed about the study. Those who agreed to participate signed informed consent allowing to use 

their data for the study. They were later interviewed to collect supplemental medication information. 

Supplemental information was collected using a structured template, covering information about 

prescribed medication administration and compliance, OTC medications, side effects, allergies, and 

medication burden. Interviews with patients lasted on average 20 min.  

Then, using the collected information, medications were reviewed with the help of the checklist 

prepared specifically for this medication review process (see Supplementary Table S1) and consulting 

clinical guidelines. During the review process, DRPs were identified and classified using PCNE 

models for DRPs and their causes. The PCNE model differentiates DRPs into three main categories 

(i.e. problems related to medication effectiveness, medication safety, and others) and further six 

subcategories (i.e. no effect, not optimal effect, untreated symptom, adverse, unnecessary treatment, 

and unclear problem). The model also differentiates DRPs into actual and potential ones. Concerning 

causes of DRPs, the PCNE model differentiates them into eight categories: 1) medication selection; 2) 

medication form; 3) dose selection; 4) treatment duration; 5) dispensing; 6) medication use process; 

7) patient-related, e.g. compliance;  8)  patient transfer related; 9) other. The nine categories are 

further divided into 38 subcategories (see Supplementary Table S2). 

Proposed medication changes (e.g. initiation or discontinuation of treatment, dose change, etc.) 

were noted in the patient's medical records and notification was sent to the responsible physician by 

e-mail; selected changes were also listed, printed, and handed to a responsible physician personally. 

When a patient was discharged from the ward, his/her medical records were checked again, and the 

percentage of actually executed medication changes was calculated. This percentage is further called 

the acceptance rate.   

2.5. Qualitative Evaluation Data Collection and Analysis  

Qualitative data was collected during observations of the medication review implementation 

process and from unstructured conversations with physicians and nurses conducted during morning 

meetings when delivering proposals for medication changes, and from e-mail correspondence. In the 

conversations and e-mails, the following subjects were discussed: what works well, what does not 
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work well, what can be changed in the process, and any other ideas and considerations. The collected 

qualitative information was narrated and content analyzed.  

2.6. Ethical Considerations  

The Faroese Data Protection Agency evaluated the study including data processing details and 

granted permission to use personally sensitive data. All subjects gave their informed consent for 

inclusion before they participated in the study. The study was conducted in accordance with the 

Declaration of Helsinki. Following Danish law, a formal ethical assessment was not needed, as the 

study did not use any biological material. 

3. Results 

3.1. Included Patients  

In total, 42 patients were included in the study; 64% were men, mean (SD) age was 73 (12) years. 

The median (IQR) number of medications per patient was 12.5 (10-16).  

3.2. Identified DRPs 

In total 171 DRPs were identified. The mean (range) of DRPs per patient was 4.1 (0-9). Out of 42, 

39 patients had at least one DRP. The distribution of DRPS according to the PCNE classification is 

shown in Figure 1.  

 

Figure 1. Overview of identified DRPs. The bars show  frequencies of DRPs according to PCNE 

classification. The darker collors represent actual DRPs, the lighter collors represent potential DRPs. 

The main categories: P1 – medicaion effectiveness, P2 – medicaion safety, P3 – other. The 

subcategories: P1.1 - no effect, P1.2 – suboptimal effect, P1.3 – not treated symptom, P2.1 – adverse 

event, P3.1 – unnecessary treatment, P.3.2 – unclear.  

According to Figure 1, the majority of DRPs were related to medication effectiveness - 68 cases 

or 40% of all DRPs. Among these, the largest amount concerned suboptimal effect of the medication 

- 47 cases or 28% of all DRPs; followed by cases where the symptom was not treated – 17 cases or 10% 

of all DRPs. The safety category referring to adverse medication events was the second largest by the 

number of cases: 60 cases, or 35% of all DRPs. Within the other category, all 43 cases (or 25% of all 

DRPS) were related to unnecessary treatment. Out of all 171 DRPs identified, 125 (73%) were assessed 

as potential and 46 (27%) as actual. The largest proportion of potential DRPs (i.e. 56 cases from 60) 

was within the medication safety category.  
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Table 1 shows percentages of patients with at least one DRP from a certain category.  In line 

with the frequencies of DRPs, the largest amount of patients (79%) had suboptimal effect of the 

medication, followed by patients who had or could have adverse medication events (67%). 

Table 1. Patients with at least one of DRP. DRPs are classified according to PCNE, N =42  

The subcategories: P1.1 - no effect, P1.2 – suboptimal effect, P1.3 – not treated symptom, P2.1 – adverse event, 

P3.1 – unnecessary treatment, P.3.2 – unclear. 

3.3. Identified DRP Causes 

As one DRP can have several possible causes, a total of 190 possible DRP causes were identified. 

The distribution of the main categories of the DRP causes is shown in Table 2, and the distribution of 

the most frequent subcategories of DRP causes is shown in Table 3. Frequencies of DRP causes 

according to all 38 subcategories of the PCNE classification are displayed in Supplementary material 

2.  

Table 2. Main categories of the DRP causes according to PCNE classification 

Table 3. Most frequent subcategories of the DRP causes according to PCNE classification  

Subcategory 

of the DRP 

cause  

Description of the subcategory of DRP cause  N (%) 

C8.1 Medication reconciliation problems 42 (22%) 

C1.3 

Inappropriate combination of medications, or 

medications and herbal remedies, or medications and 

dietary supplements 

23 (12%) 

C1.5 
No or incomplete medication treatment in spite of 

existing indication 
13 (7%) 

C3.2 Medication dose of a single active ingredient too high 13 (7%) 

C1.1 
Inappropriate medication according to 

guidelines/formulary 
11 (6%) 

C9.1 No or inappropriate outcome monitoring 11 (6%) 

The three most frequent categories of DRP causes were medication selection (C1, 33% of all 

DRP), patients’ transfer between care sectors (C8, 22% of all DRP), and dose selection (C3, 16% of all 
DRP). The two most frequent subcategories were medication reconciliation problems (c 8.1, 22%) and 

inappropriate combination of medications (C1.3, 12%).  With respect to medication reconciliation, 

out of 42 patients, 16 (38%) had inconsistencies between medication ordinations recorded in medical 

records and patients’ reports of what medication they were using.  

DRPs P1.1  P1.2  P1.3  P2.1  P3.1  

% of patients  9% 70% 33% 67% 57% 

Main categori of DRP cause  
Description of the main category 

of DRP cause  
N (%) 

C1 Medication selection 63 (33%) 

C2 Medication form 4 (2%) 

C3 Dose selection 30 (16%) 

C4 Treatment duration 9 (5%) 

C5 Dispensing  4 (2%) 

C6 Medication use process 10 (5%) 

C7 Patient related 15 (8%) 

C8 Patient transfer related  42 (22%) 

C9 Other   13 (7%) 
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3.4. Aacceptance of Proposed Medicaion Changes by Physicians 

For 36 (out of 42) patients medication changes were proposed. One patient was discharged 

before the medication review was finalized. For 35 (out of 36) patients  the acceptance rate for 

proposed medicaion changes was calculated; one patient passed away shortly after medication 

changes were proposed, and his information was deleted from the medical records. In total, 123 

medication changes were proposed, with on average 3 (range 0-9) medication changes per patient; 48 

medication changes were only recorded in medical records, 75 were both recorded in medical records 

and delivered printed to one of the ward physicians. In total 61 (50%) of the proposed changes were 

accepted by the physicians. Acceptance rates by delivery mode are specified in Table 4. 

Table 4. Frequencies, acceptance and acceptance rates of the proposed medication changes by their 

delivery mode  

 Recorded in medical records 
Recorded in medical records and 

delivered printed to a physician 
All  

Total, n 48 75 123 

Accepted, n 10 51 61 

Acceptance 

rate, % 
20.8 68.0 49.6 

Out of 61 accepted changes, 85 % were immediately implemented in a the ward. Out of the rest 

15 %, 13 % were discussed with the patient, and the patient was encouraged to talk about it with 

his/her general practitioner; the remaining 2 % were introduced by the physician as a note to the 

patient’s medical records,  accessible for the personnel in the ward. 

3.5. Resutls of Qualitative Evaluations  

Several themes and sub-themes were identified analysing the observations, content of 

conversations and e-mail correspondence with the physicians and nurses, that the pharmacist 

conducting medication reviews narrated. The results. of the content analysis of all the qualitative 

inputs are summarized in Table 5. 

Table 5. Resuls of qualitative evaluations.  

Themes Sub-themes 

Challenges related to 

the shift work  in the 

ward  

• Not all staff members in the ward actually saw the newly 

introduced clinical pharmacist.   

• There was no agreement between many doctors in the ward, 

working in shifts, on who, when and how communicate with 

the clinical pharmacist. 

Challenges related to 

the organisation of 

medical records 

system  

• The indication of the medications ordinated during 

hospitalization in the ward were not recorded. 

• The notes made by a pharmacist were difficult to find among 

staff’ notes in the medical records. 
Lack of interest in 

interdisciplinary 

collaboration  among 

physicians  

• Younger physicians expressed more positive opinions about the 

possibility of collaboration with the pharmacist than older ones.  

• Nurses expressed more enthusiasm than physicians regarding 

collaborating with pharmacists. 

The physicians and nurses, who contributed to this study, first, suggested improving the 

visibility of a clinical pharmacist in the ward, as not all ward staff, which usually works in shifts, 

actually saw a clinical pharmacist. Different physicians and nurses were in the ward on different 

days, and there was no agreement on who, when, and how to communicate with the pharmacist 

about the hospitalized patients’ medications. 
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For a pharmacist, to conduct a proper medication review, a challenge was a lack of information 

on the indication of the medications prescribed during hospitalization in a ward. Moreover, a 

pharmacist’s note in medical records was sometimes overlooked, especially for patients, who were 
hospitalized for several days, a pharmacist's note was difficult to find among multiple daily notes 

written by both doctors and nurses.  

The qualitative inputs further indicated a higher interest in interdisciplinary collaboration 

among younger doctors compared to the older and more experienced ones. Several younger doctors 

regularly praised the medication review service, while older doctors were not interested in the 

medications not related to a specific hospitalization. However, even with a greater interest of younger 

doctors in a pharmaceutical service none of the doctors, unlike nurses, spontaneously returned with 

good proposals on how to improve the implementation of the service. Suggestions from the 

physicians (such as introducing medication changes as changes in the ordinations that physicians 

could sign if they agreed, and sending medication changes electronically to patients’ general 
practitioners to become responsible for the implementation of these suggestions) were only received 

by confronting them with the questions. 

4. Discussion 

This study reports the results of a pilot project introducing a pharmacist-led medication review 

intervention in a surgical ward of the national hospital in the Faroe islands. The study identified the 

most frequent DRP in hospitalized patients, the causes of DRP, and the acceptance of the pharmacist's 

proposed medication changes by the ward’s physicians. The study also narrated and analysed the 
qualitative inputs observed by a pharmacist and expressed by the ward physicians and nurses during 

the medication review process.  In the following, this information is reflected in terms of the needs, 

challenges, and possibilities when implementing a novel medication review service by a clinical 

pharmacist in a hospital setting in the Faroe Islands. 

The categorization of the identified DRPs and their causes gives a good overview of the 

medication therapy areas, where pharmacist-led medication reviews could make a difference. The 

study showed that a pharmacist could find on average more than 4 DPRs per hospitalized patient, 

where DRPs related to medication effectiveness and safety were the most important ones. The latter 

result corresponds well with the results of the other studies where DRPs in hospitalized patients were 

classified using the PCNE system [12,13]. Moreover, from the total of 42 patients included in this 

study, 39 had at least one DRP.  This is a clear indication that the medication lists of hospitalized 

patients need to be reviewed by a clinical pharmacist and that these reviews could have an impact 

on the quality of medication therapy in hospitalized patients. The most frequent causes of the 

identified DRPs - such as choice and doses of the medication, and DRPs related to care sector transfer 

- shows focus areas for the pharmacist-led medication review. The fact, that many DRPs were related 

to care sector transfer, shows the importance of pharmacists’ work in cross-sectorial settings.    

The overall acceptance rate of clinical pharmacists’ proposed medication changes in this study 
was 49.6%. The acceptance rate of medication change proposals made by clinical pharmacists in 

hospitals in other similar studies varied between 39% and 89% [13], depending on the hospital 

department (i.e. medical, surgical,  or emergency) and the way the changes were communicated (i.e. 

via pharmacists’ note in hospital medical records or physically to a physician). Concerning medical 

departments, a Danish study from 2013, showed that physicians' acceptance rate of medication 

change proposed by the clinical pharmacist was higher for medical patients than for surgical patients: 

69% and 51% respectively [21]. Hence, it is possible, that the acceptance rate could be higher if the 

medication reviews by a clinical pharmacist were carried out in one of the medical departments of 

the national hospital of Faroe Island. Concerning the way the medication change proposals were 

communicated, this study demonstrated that the acceptance rate of the medication changes delivered 

exclusively via pharmacist's note in the medical record system was considerably lower compared if 

this change was delivered physically to one of the ward physicians: 19% and 68%, respectively. Other 

similar studies also showed that physically delivered proposals of medication changes can produce 

a far greater response among physicians than a pharmacist's note in the medical records. In the 
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studies, where medication change proposals were communicated exclusively via pharmacists’ notes 
in the hospital's electronic patient record, the acceptance rate was lower (between 39% and 70% [22–
24], than in the studies, where these proposals were communicated to doctors physically with an 

explanation (between 69 and 89% [25–28]. In general, however, the acceptance rate in this study was 

on the lower end, if compared with other listed studies, which may be an indicator that current work 

standards and systems in the hospital do not function optimally for the implementation of medication 

review service by a clinical pharmacist. The physicians and nurses, who contributed to this study 

suggested improving the visibility of a clinical pharmacist in the ward. For a clinical pharmacist, 

visibility of his/her notes in the medical record system was important, as an in-person conversation 

about medicines with the other personnel in the ward was challenging due to an absence of standards 

for collaboration, and also a lack of interest in a collaboration.   

The results of this pilot study suggest, that to improve possibilities for implementing a 

medication review service by a clinical pharmacist in a hospital ward, one would need to build up a 

foundation for collaborative practice between physicians and pharmacists. A clear definition of the 

role and communication channels for a clinical pharmacist could for both physicians and nurses in a 

ward be a start.  Further, a pharmacy technician could help save a clinical pharmacist’s time 
recording medication anamnesis (including indications), which, according to a Danish study, 

pharmacy technicians in Denmark are qualified for [29]. Finally, one could work further on 

implementing changes in the medical records system, that physicians in this study provided, e.g. 

investigate possibilities for a pharmacist to propose changes directly in the patient's prescription list, 

which the doctors could sign if they agree. This could improve the visibility of the pharmacist’s notes. 

4.1. Limitations 

During the pilot project, on average 1.6 hospitalized patients per day were offered a medication 

review service. This, however, does not reflect the real workload for a pharmacist on the ward. It is 

estimated that to cover the need of all hospitalized ward patients, more patients should have gotten 

the service. One of the reasons for that was data protection and informed consent requirements in the 

setting of the research project. A permanently employed pharmacist would not need a consent form 

to begin his/her work, and therefore, could conduct medication reviews for more patients. In this 

pilot, the situation means that some factors which potentially might have been important in assessing 

the feasibility of the service could be missed. Another limitation is that the data was collected and the 

medications were reviewed by one pharmacist only. This may have affected the reliability of the 

results. It would be an advantage if data were collected and the results of medications were reviewed 

by at least two pharmacists.  This could also help to better reflect the applicability of the PCNE 

model. Finally, the lack of anonymity when collecting data for qualitative input could affect the 

information provided by physicians and nurses. It is possible that a supplementary anonymous 

questionnaire would have resulted in more extensive feedback and perhaps included more negative 

comments. 

5. Conclusions 

This study investigated the feasibility of the medication review service, provided by a clinical 

pharmacist, in the surgical ward of the national hospital in the Faroe Islands, and showed that such 

a service could make a difference in the effectiveness and safety of medication therapy among 

hospitalized patients. As the majority of actual DRPs identified by the clinical pharmacist were 

associated with treatment effect, and most potential DRPs identified were associated with the safety 

of the treatment, a clinical pharmacist’s service could immediately improve patients' drug treatment, 

and in the long term prevent side effects of the treatment. The study also showed that the current 

work organization in the ward and the current medical record system could present challenges to the 

optimal implementation of the medication review service. Examples of these challenges include a 

lack of indication for the medications prescribed during hospitalization, poor visibility of the notes 

made by a pharmacist in the medical records, and a lack of physicians’ interest in interdisciplinary 
collaboration.  Thus, to successfully implement the medication review service for hospitalized 
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patients in the national hospital in the Faroe Islands, one needs to find innovative solutions to 

overcome these challenges. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org, Table S1: Medication Review Checklist, Table S2: DRP causes according to PCNE 

classification.  
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