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Purpose: Geriatric inpatients generally have a high risk of drug-related problems (DRP) in prescribing following hospital admission, 
which are likely to cause negative clinical consequences. This is particularly evident in developing countries such as Vietnam. 
Therefore, clinical pharmacy service (CPS) aims to identify and resolve these DRPs to improve the quality use of medicines in the 
older population following hospital admission.
Patients and Methods: The study was conducted as a prospective, single-center study implemented at a general public hospital in 
Hanoi. Patients aged ≥60 years with at least three chronic diseases admitted to the Internal Medicine Department between August 2020 
and December 2020 were eligible to be enrolled. A well-trained clinical pharmacist provided a structured CPS to identify any DRP in 
prescribing for each patient in the study. Clinical pharmacist interventions were then proposed to the attending physicians and 
documented in the DRP reporting system.
Results: A total of 255 DRP were identified in 185 patients during the study period. The most frequent types of DRP were underuse 
(21.2%), dose too high (12.2%), and contraindication (11.8%). There was a very high rate of approval and uptake by the physicians 
regarding the interventions proposed by the clinical pharmacist (82.4% fully accepted and 12.5% partially accepted). Of the 
interventions, 73.4% were clinically relevant (pADE score ≥0.1). In general, 9 out of 10 physicians agreed that CPS has significant 
benefits for both patients and physicians.
Conclusion: Improving clinical pharmacy services can potentially have a positive impact on the quality of prescribing in elderly 
inpatients. These services should officially be implemented to optimize the quality use of medicines in this population group in Vietnam.
Keywords: pharmacy practice, quality use of medicine, geriatrics

Introduction
Optimizing prescribing for the geriatric population is a challenge, especially in the hospital setting, due to a number of 
factors, such as multi-morbidity associated polypharmacy, age-related physiological changes, and pharmacokinetic and 
pharmacodynamic alterations.1,2 Studies on elderly inpatients worldwide have highlighted that Drug-Related Problems 
(DRP) in prescribing following hospital admission are frequent in this vulnerable population, including unintentional 
medication discrepancies3–7 and potentially inappropriate prescribing (PIP).8–10 These DRPs have been associated with 
adverse consequences, such as prolonged hospital stays, worsening clinical conditions, and increasing healthcare costs.11 

Therefore, prescribing in elderly inpatients requires special consideration and attention to optimize quality use of 
medicines and minimize or avoid drug-related issues.
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Implementation of clinical pharmacy services (CPS) is aimed at improving patient outcomes and minimizing 
medication harm through the provision of patient-centered pharmaceutical care.12 In the hospital setting, clinical 
pharmacists work with physicians in a multidisciplinary team to optimize medication prescribing by identifying, 
correcting, and preventing DRPs. Clinical pharmacist interventions (CPI) are defined as “any actions initiated by 
a pharmacist that directly result in a change to patient management or drug therapy”.13 Clinical pharmacists have played 
essential roles in improving the quality use of medicines in many settings. The positive clinical and economic outcomes 
of their interventions have been well established for many decades in North America, Australia, and European 
countries.12,14–18

In Vietnam, the proportion of the population aged 60 and over is increasing dramatically and will constitute 10% of 
the total population by 2025.19 There will be a resultant increase in demand for health services as the older population is 
known to consume more healthcare resources.20 However, Vietnamese physicians currently face a heavy workload in 
their routine practice – with a reported ratio of 7.8 doctors per 10,000 population in 2016. The situation is unlikely to 
improve in the short to medium term. Our recent findings suggest that prescribing issues, particularly in geriatric 
inpatients in Vietnam, will continue to be a serious concern stemming from heavy clinical workloads.7 Similar to 
other health care services, optimal prescribing in geriatric inpatients requires inter-professional teamwork, with the 
involvement of clinical pharmacists. However, the contribution of clinical pharmacists as an integrated part of a multi- 
disciplinary team in improving the quality use of medicines has not been widely evaluated in Vietnam up to now. 
Currently, the extent of implementation of CPS in Vietnamese hospitals varies widely due to differences in pharmacy 
human resources and the level of acceptance of CPS by medical staff at the hospital.21–23 Identified barriers to the 
implementation of CPS include limited research on the effectiveness of the activity and the lack of institutional 
implementation strategies.

In order to provide support for the implementation of CPS in Vietnamese hospitals, the impact of these services needs 
to be assessed. Therefore, this study aimed to evaluate bedside CPS for geriatric inpatients as an example of a model of 
pharmacist-led pharmaceutical care engaged in clinical practice in a low-resources setting. The outcome measures of the 
study were the number of DRPs in prescribing identified by the clinical pharmacist, the number of clinical pharmacy 
interventions (CPI), and the physicians’ acceptance of the clinical pharmacy interventions. The perceptions and opinions 
of physicians regarding CPS were also evaluated.

Methods
Study Setting and Study Population
This study was conducted at Friendship Hospital, an 800-bed public general hospital that provides healthcare services for 
retired geriatric patients in Hanoi. CPS was implemented in a pilot program at the 80-bed Internal Medicine Department 
over five months from August 2020 to December 2020. This was the first model of ward-based pharmacy services 
implemented in the study hospital. Patients at high risk of DRPs were included in the study. In particular, the patients 
targeted for CPS were those aged over 60 years, currently taking at least three drugs regularly to manage chronic 
diseases, and with at least three chronic conditions. Patients were expected to stay in the ward for a minimum of 48 
hours.

Usual Care Before Implementing CPS
Before the implementation of CPS, the attending physician was solely responsible for prescribing medications to patients 
throughout the duration of their hospital admission. In some special clinical situations, the attending physician may 
request a consultation for additional prescribing advice from senior physicians or other specialties. Clinical pharmacists 
were not involved in the physician’s prescribing process for the patients.

Clinical Pharmacy Services (CPS)
A clinical pharmacist was assigned to work for 4 hours per day (0.5 Full-time Equivalent) at the study department from Monday 
to Friday every week during the study period. The assigned pharmacist was trained with a clinical pharmacy-orientated 
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curriculum at the undergraduate level, was eligible to practice clinical pharmacy according to the standards of Decree No. 131 
about Clinical Pharmacy Practice in Vietnam, and had a 6-month internship at the study department before officially 
implementing CPS. The clinical pharmacist provided bedside activities for each enrolled patient according to a structured 
process, focusing on improving the quality of prescribing with the primary goal of detecting, evaluating, and resolving DRPs in 
their prescribed medications. The CPS process followed by the pharmacist is summarized in Figure 1.

Briefly, the pharmacist conducted medication reconciliation for each eligible patient and recorded the patient’s 
medication history on the pharmacist’s medication reconciliation form. After that, the pharmacist collected information 
related to diagnosis, clinical and laboratory test results, and patient’s symptoms – these were recorded in the pharmacist’s 
Patient Monitoring Form. The pharmacist then reviewed each medication in the admission order for all aspects of 
appropriate prescribing, including indication, dose, dosage form, dosing regimen, timing of administration, lack of 
treatment, and lack of clinical/laboratory test monitoring to identify any potential DRPs. The clinical judgment was made 
using evidence-based materials, including current/official Vietnamese or hospital therapeutic guidelines, Summary of 
Product Characteristic (SmPC) and potentially inappropriate prescribing screening tools for the elderly, such as STOPP/ 
START version 2.24

In addition, patients were also reviewed to determine whether follow-up was needed based on defined criteria (e.g., 
patients prescribed antibiotics, patients with a severe acute condition, and patients prescribed narrow therapeutic index 
medications). The DRPs detected during this process were recorded on the DRP summary sheet as a basis for discussion 
with the attending physicians. The clinical pharmacist actively communicated with the physicians the identified DRPs 
and the proposed CPI through face-to-face communication during ward-rounds, text messages, or phone calls. As part of 
the CPS, the clinical pharmacist also provided medication information on the selection, dosage, and adverse drug 
reactions (ADR) of drugs if requested by the physicians at the study ward.

The physicians’ acceptance rate for CPIs and their responses at three levels were recorded. The following shows the 
definition of the three levels. “Completely accepted” – the physician agreed with the DRP and the clinical pharmacist’s 
intervention, and the prescribing order was changed according to the recommendation of the clinical pharmacist. 
“Partially accepted” – the physician agreed with the DRP but the change of prescribing order may not be the same as 
the clinical pharmacist’s intervention (eg, change to a drug that was not the same as suggested or the changed dose was 
not the same as recommended). “Not accepted” – the physician disagreed with the DRP and the clinical pharmacist’s 
intervention, and no changes to the medical order were made. For medication information related to prescribing (ie, the 
physicians asked the clinical pharmacist to calculate the drug dose or select a drug for an indication), the intervention was 
counted as being “completely accepted” if the physician agreed with the drug/active ingredient corresponding to the 
pharmacist’s advice.

Figure 1 Process of clinical pharmacy services in the study. 
Abbreviations: DRP, drug-related problem; CPI, clinical pharmacist interventions.
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Data Collection
Information about the patients, characteristics of DRPs, and approval status of CPIs by physicians were collected through 
(i) Pharmacist’s Medication reconciliation form, (ii) Pharmacist’s Patient Monitoring sheet, (iii) DRP summary sheet for 
each patient, and (iv) Weekly Pharmacist’s Summary Report. The Weekly Pharmacist’s Summary Report was sent to the 
Head of Pharmacy Department and the head of the study department. The demographic information collected for each 
patient included age, gender, weight, primary diagnosis, comorbidities, list of medication history, medications prescribed 
for 48 hours, duration of hospital admission, and Charlson Comorbidity Index.25 The Pharmaceutical Care Network 
Europe (PCNE) DRP classification system was used to classify and document DRPs.26

Outcome Measure
The impact of CPS was assessed through the number of DRPs identified, the number of clinical pharmacist interventions, 
and the physician’s acceptance rate of clinical pharmacist interventions. In addition, the clinical significance of accepted 
DRPs and the physicians’ assessment of CPS were also evaluated.

Assessment of Clinical Significance of DRPs
Determination of the potential and severity of harm that a patient would experience due to a DRP was based on the 
methodology described by Nesbit et al27–29 to produce a potential Adverse Drug Event (pADE) score. The pADE score is 
a potential and severity score for discomfort, harm, and/or clinical deterioration caused by a DRP. The assessment uses 
the following categories for probability and severity of harm: 0 (no harm expected by the DRP), 0.01 (very low: some 
harm is expected, but not clinically relevant), 0.1 (low: some harm is expected but poorly clinically relevant), 0.4 
(medium; harm is expected, clinically relevant), or 0.6 (high; damage is expected, life-threatening). After being randomly 
presented and blinded, DRPs identified were sent to two external clinical experts (one pharmacist with advanced training 
in pharmacotherapy and one internist – both had 10-year experience in practice) to assess the potential clinical 
significance. Each expert independently assigned a pADE score to each DRP and resolved any difference in assessment 
through consensus in a meeting of the two aforementioned experts.

Evaluation of Physicians’ Opinions on Clinical Pharmacy Services
All physicians who worked in the study department were sent an anonymous questionnaire about their views on CPS 
during the implementation period. The research team designed the questionnaire to determine the level of agreement of 
the physicians across four themes: (i) the pharmacist’s competence, (ii) the contribution of each CPS, (iii) the overall 
benefit of the CPS, and (iv) the expectation in the future. The questionnaire used a 5-point Likert scale to determine the 
physicians’ perspectives, whereby level 1 corresponded to “strongly disagree” and level 5 corresponded to “strongly 
agree”. The questionnaire was delivered to and collected from the physicians by a research member that was independent 
of the CPS implemented in the study department. The survey took place in January 2021.

Data Analysis
Data related to participants, medication prescriptions, and clinical pharmacist interventions were recorded into an Excel 
database (version 2020 Microsoft Corporation, Redmond, WA, USA). Statistical analysis was performed using SPSS 
version 27 (SPSS, Inc, Chicago, IL, USA). Descriptive statistics included median and interquartile range (IQR) for 
nonparametric data; mean and standard deviation were calculated for normally distributed data. Characteristics of DRPs 
were described by percentage and frequency.

Results
Participant Characteristics
A total of 185 geriatric inpatients were included in the study during the implementation period. The demographics and 
baseline characteristics of these patients are shown in Table 1. The average age of the study participants was relatively 
high at 78.9 (± 8.0) years, and 68.6% were males. The most common chronic diseases in the study participants were 
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hypertension (83.2%), chronic coronary syndrome (73.0%), heart failure (37.8%), type 2 diabetes (35.1%), and 
hyperlipidemia (23.2%). The average number of co-morbidities was 4.4 ± 1.9. Each patient was prescribed an average 
of 7.7 (± 2.3) medications on their admission prescription order and stayed 14.0 (± 7.6) days at the study department.

Characteristics of Drug-Related Problems Identified by a Clinical Pharmacist
The clinical pharmacist detected a total of 255 DRPs, involving 285 drugs (Table 2). The number of DRPs related to 
inappropriate prescribing accounted for a very high rate, with the most frequent types of DRP being underuse (21.2%), 
dose too high (12.2%), and contraindication (11.8%). Drug-related problems were found in many different classes of 
drugs. The most commonly involved drug groups were cardiovascular drugs (anti-ischemic agents, antihypertension 
agents, antithrombotic agents, anti-hyperlipidemic agents), proton pump inhibitors, and antidiabetic drugs (Table 3).

Type, Acceptance Rate and Clinical Significance of Clinical Pharmacist Interventions
The type, acceptance rate and clinical significance of CPIs are summarized in Table 4. Corresponding to the types of 
DRP detected, the most common clinical pharmacist interventions were initiation of a new drug (21.2%), discontinuation 
of a drug (17.6%), and change of drug (17.3%). The overall rate of physicians’ approval with the interventions proposed 
by the clinical pharmacist was very high (82.4% fully accepted and 12.5% partially accepted). Although there was 
variation in acceptability for different types of interventions, a high acceptance rate was observed in all types of 
interventions. Among these, 100% of cases of counseling of drug or dose selection were accepted, followed by 
discontinuation (91.1%), dose reduction (84.4%), and clinical/subclinical monitoring (85.8%). In terms of clinical 

Table 1 Demographics and Characteristics of the Study Participant

Characteristics Number of Participants (%)  
(n=185)

Gender
Male 127 (68.6)

Female 58 (31.4)

Age (years) (Mean ± SD) 78.9 ± 8.0

Charlson Co-morbidity Index (CCI)
0 42 (22.7)
1–2 82 (44.3)

≥3 61 (33.0)

Number of comorbidities per patient (Mean ± SD) 4.4 ± 1.9

Top 5 common diseases
Hypertension 154 (83.2)
Chronic coronary syndrome 135 (73.0)

Heart failure 70 (37.8)

Type 2 diabetes 65 (35.1)
Hyperlipidemia 43 (23.2)

Length of ward stay (days) (Mean ± SD) 14.0 ± 7.6

Number of presciption order at 48h (Mean ± SD) 7.7 ± 2.3

Number of identified DRP in prescribing (Mean ± SD) 1.4 ± 1.0

0 32 (17.2)

1–2 135 (73.0)
3–4 14 (7.6)

>4 4 (2.2)

Abbreviations: SD, standard deviation; DRP, drug-related problem.
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significance of clinical pharmacist interventions, 73.4% of interventions were considered as clinically relevant (pADE 
score ≥0.1). One-fifth of them had at least moderate clinical significance, according to the experts’ assessment.

Physicians’ Perspectives About Clinical Pharmacy Services
All physicians (n = 10) that worked in the study department of Friendship Hospital during the CPS implementation 
period answered the questionnaire with generally positive opinions (Table 5). The level of satisfaction of the physicians 
with the clinical pharmacist’s knowledge and skills was very high. For example, 6/10 physicians strongly agreed and 3/10 
physicians agreed that the clinical pharmacist had sufficient knowledge regarding medications and therapeutics, and 9/10 
physicians strongly agreed that the clinical pharmacist demonstrated effective communication skills. Related to each CPS 
activity, all physicians agreed that the clinical pharmacist provided an accurate medication history and in a timely manner 
(9/10 strongly agreed and 1 agreed) as well as provided appropriate medication information when requested (9/10 
strongly agreed and 1 agreed). In general, 9/10 physicians agreed that CPS have significant benefit for both patients and 
physicians.

Discussion
To the best of our knowledge, this is the first study in Vietnam to investigate the role of CPS in improving the quality of 
prescribing in the geriatric population in a hospital setting. As confirmed in several studies, pharmaceutical care activities 
on individualized patients have not been standardized in Vietnamese hospitals.21–23 The participation of pharmacists in 

Table 2 Types of Identified Drug-Related Problems (n = 255)

PCNE Code Type of DRPs Number Percentage (%)

C1 Drug selection

C1.1 Inappropriate drug 18 7.1

C1.2 Contraindication 30 11.8

C21.3 No indication for drug 13 5.1

C1.4 Inappropriate combination of drugs (drug-drug interactions) 18 7.1

C1.5 Inappropriate duplication of drugs 8 3.1

C1.6 No or incomplete drug treatment (underuse) 54 21.2

C2 Drug form

C2.1 Inappropriate drug dosage form 8 3.1

C3 Dose selection

C3.1 Drug dose too low 4 1.6

C3.2 Drug dose too high 31 12.2

C3.5 Incorrect dose administering instruction 23 9.0

C3.3 Incorrect frequency of dosing 12 4.7

C9 Others

C9.1 No or inappropriate outcome monitoring 7 2.7

C9.2 (Others) Request of drug information 27 10.6

C9.3 (Others) ADR 2 0.8

Total 255 100.0

Abbreviations: PCNE, Pharmaceutical Care Network Europe; DRP, drug-related problem; ADR, adverse drug reaction.
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optimizing prescribing for inpatients has been limited and varied depending on the available human resources, the 
hospital policies, as well as the approach of each pharmacist. This study is expected to provide meaningful evidence of 
how to implement novel CPS in Vietnamese hospital settings as well as demonstrate their impact.

The shortage of human resources is one of the most significant barriers to implementing CPS in hospitals.21–23 With 
this lack of human resources, it is essential to identify priority patients and prioritize clinical pharmacy activities. In this 
study, with 0.5 FTE clinical pharmacist per 80 beds, we developed a structured process of CPS for geriatric inpatients to 
make this process sustainable, time-efficient, and effective. Geriatric patients were selected as the target population for 
CPS because they are highly vulnerable to DRPs and suboptimal prescribing due to multiple risk factors. Our study 
results provide supporting evidence for the positive contribution of clinical pharmacists in the multidisciplinary team to 
improving the quality of prescribing in geriatric patients in a developing country. This was demonstrated through several 
important outcomes: (i) a large number of DRPs in prescribing were identified, (ii) the high rates of physicians 
acceptance of CPI, (iii) the high proportion of clinically significant CPIs, and (iv) the physicians’ positive assessment 
of the overall effectiveness of CPS. Therefore, there is significant opportunity for clinical pharmacists in Vietnamese 
hospitals to contribute to enhancing the quality use of medicines, especially in geriatric inpatients.

Numbers and Types of DRPs
The amount of DRPs and the characteristics of the DRP detected by CPS vary widely in the literature. This is likely 
attributed to the different study settings, the capacity of clinical pharmacists, number of the pharmacist/number of bed 

Table 3 Categories of Medications Related to DRPs (n = 285)

Drug Class Frequency Percent

Anti-ischemic agents 41 14.4

Antibiotics 33 11.6

Antihypertensive agents 30 10.5

Antithrombotic agents 27 9.5

Anti-hyperlipidemia agents 25 8.8

Proton pump inhibitors 22 7.7

Antiarrhythmics 16 5.6

Blood glucose lowering agents 15 5.3

Diuretics 15 5.3

Parenteral nutrition 9 3.2

Nervous system agents 8 2.8

Mineral supplement 7 2.5

Analgesic agents 6 2.1

Antigout 5 1.8

Antihistamine H1 5 1.8

Others* 21 7.4

Total 285 100.0

Notes: *Others include: prostatic hypertrophy, antiemetic agents, constipation treatment, heart 
failure with reduced ejection fraction treatment, antiemetics, blood preparation, corticosteroid, 
antispasmodics, diosmin, and hesperidin.
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Table 4 Type, Acceptance Rate and Clinical Significance of Clinical Pharmacist Interventions

Type of Intervention Drug Level Number (%) Acceptance Rate Clinical Significance

Accepted n (%) Partially Accepted n (%) Not Accepted n (%) 0.01 0.1 0.4 0.6 NAa

Stop drug 45 (17.6) 41 (91.1) 3 (6.7) 1 (2.2) 7 (15.6) 13 (28.9) 24 (53.3) 0 1 (2.2)

Start drug 54 (21.2) 38 (70.4) 10 (18.5) 6. (11.1) 1 (1.9) 33 (61.1) 13 (24.0) 1 (1.9) 6 (11.1)

Dosage decrease 33 (12.9) 28 (84.8) 3 (9.1) 2 (6.1) 0 (0.0) 30 (90.9) 1 (3.0) 0 2 (6.1)

Dosage increase 4 (1.6) 3 (75.0) 0 (0.0) 1 (2.2) 2 (50.0) 1 (25.0) 0 0 1 (25.0)

Switch drug 44 (17.3) 33 (75.0) 9 (20.5) 2 (4.5) 10 (22.7) 19 (43.2) 13 (29.5) 0 2 (4.5)

Regimen change 34 (13.3) 28 (82.4) 6 (17.6) 0 (0.0) 17 (50.0) 17 (50.0) 0 0 0

Clinical/subclinical monitoring 14 (5.5) 12 (85.8) 1 (7.1) 1 (7.1) 0 13 (92.9) 0 0 1 (7.1)

Information 27 (10.6) 27 (100.0) 0 (0.0) 0 (0.0) 0 0 0 0 27 (100.0)

Total 255 (100.0) 210 (82.4) 32 (12.5) 13 (5.1) 37 (14.5) 126 (49.4) 51 (20.0) 1 (0.4) 40 (15.7)

Abbreviation: aNA, not applicable.
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ratio, and the type of DRP that was the focus of each study.30–32 For this current study, only the CPIs that improved the 
quality of prescriptions was described and only the DRPs that were communicated to the physicians were calculated. 
Some other groups of DRPs, such as those related to patients’ medication adherence and medication administration, were 
not included in the study. Therefore, the average number of DRPs for each patient in this study may be lower compared 
to those reported by other studies. Despite this, our study has unequivocally shown that DRPs in geriatric inpatients are 
relatively common in Vietnam, thereby confirming the necessity of CPS in improving the quality of prescribing in this 
population group. Furthermore, DRPs were detected across many different drug groups, with the most common (eg, 
cardiovascular drugs and diabetes drugs) related to long-term medications for managing chronic diseases in geriatric 
patients. Therefore, the detection and resolution of these DRPs during the hospital stay could be expected to provide 
long-term benefits to the patient post-discharge into the community.

Clinical Pharmacist Interventions and Physicians’ Acceptance Rate
In this study, the physicians’ approval rate for the clinical pharmacist’s interventions was relatively high (82.4% of CPI). 
This rate is congruent with a number of other published studies30–37 that were in the range of 76% to 93%. However, this 
is in contrast to some other studies in the geriatric population, such as the study by Somer et al, which reported a 54% 
acceptance rate.38 There are several reasons for the difference in acceptance rates. Factors that are associated with higher 
acceptance include the class of medications, types of CPI, types of diseases, physicians’ specialties, and experiential 
background of clinical pharmacists.39,40 The latter could partly explain the high acceptance rate in this current study 
through a high degree of physicians’ appreciation of the pharmacist’s knowledge and expertise. This shows that 
pharmacist competence is the core to providing effective CPS. The high acceptance rates also indicate that the physicians 
in the study department of the hospital are open to collaboration with pharmacists, although CPS is still a new concept in 
Vietnam. This study included an assessment of the clinical significance of the approved interventions. Of the DRPs and 
corresponding CPIs, 69.8% were assessed as clinically significant with a pADE score ≥0.1 and one-fifth of the 
interventions were classified as having moderate-to-high clinical significance. The results also emphasize the contribution 
of CPI to the prescribing practice of physicians in this study.

Table 5 Physicians’ Perspectives About Clinical Pharmacy Services (CPS) (n = 10)

Opinions of Physicians Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

Knowledge and skills of the clinical pharmacist (CP)

CP had broad and deep knowledge about medications and 
therapeutics

0 0 1/10 3/10 6/10

CP communicated effectively with physicians 0 0 0 1/10 9/10

Contribution of CPS

CPS provided an accuracy medication history and in timely manner. 0 0 0 2/10 8/10

CPS improved the optimal prescribing for patients 0 0 1/10 1/10 8/10

CPS provided appropriate medication information when requested 0 0 0 1/10 9/10

Overall benefit of CPS

CPS have significant benefits for patients 0 0 1/10 1/10 8/10

CPS have significant benefits physicians 0 0 1/10 1/10 8/10

Future perspectives in collaboration

Willing to collaborate in future 0 0 0 1/10 9/10
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Physicians’ Opinion About CPS
All physicians working in the department during the study period participated in answering the questions. Physicians 
generally agreed that the benefits of CPS to physicians and patients are substantial, thereby indicating that the 
introduction of CPS activities to support prescribing was successful. In this study, the positive reviews could be explained 
by a number of factors: (i) the pharmacist had 6 months of familiarity with the study department before implementing 
CPS; (ii) Standard Operating Procedures were developed and introduced to the physicians; and (iii) CPIs were made 
based on evidence and communicated appropriately. Studies across the world on the implementation of new clinical 
pharmacy activities have shown similar results in terms of physicians’ perspectives on cooperation with CPS. This 
reinforces the attitude of physicians to working in collaboration with pharmacists and shows an open view of physicians 
when there is one more support person to improve the quality of prescriptions for patients41–45

Limitations
There are several limitations to our study. The study was conducted in only one internal medicine department at a large 
hospital in Hanoi, with one clinical pharmacist involved in the provision of services. Therefore, the amount of DRPs 
detected as well as the physicians’ approval were significantly dependent on the pharmacist’s expertise and communica-
tion skills as well as the perception of the physicians with regard to CPS. The study did not evaluate the impact of CPS 
using solid clinical endpoints (ie, mortality, morbidity) nor calculate the costs related to the service (healthcare 
utilization) or quality of life of patients. The process parameters, including the number of identified DRPs, the acceptance 
rate of physicians, and the clinical significance of DRPs were employed to demonstrate the benefits of CPS in this initial 
study. Despite these limitations, the results represent a very important finding that CPS is likely to deliver benefits for 
patients in Vietnam. Lastly, during the study period, all physicians were aware of the purpose of the study. Hence, the 
occurrence of the Hawthorne effect46 could not be ruled out, meaning the physician may have taken the prescription/ 
action differently from usual because they perceived that they were a part of the study and, therefore, caused a reduction 
in DRPs observed during the study period.

Conclusion
This study clearly demonstrates that the prevalence of DRPs in prescribing was high among geriatric inpatients in Vietnam. 
A well-developed CPS can contribute to the detection and resolution of these DRPs with good acceptance by physicians. The 
results suggest a positive benefit for ward-based pharmacy services in improving the quality of use of medicines in geriatric 
inpatients. These results can also form a basis for developing a standard operating model of clinical pharmacy activities 
aimed at utilizing the limited human resources in the Vietnamese healthcare system in a more effective way.

Abbreviations
CCI, Charlson co-morbidity index (CCI); CI, confidence intervals; CPS, clinical pharmacy services; CPI, clinical 
pharmacist intervention; DRPs, drug-related problems; pADE, potential adverse drug event; QUM, quality use of 
medicine; SD, standard deviation; SOP, standard operating procedure; WHO, World Health Organization.
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