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Introduction

Medication surveillance and pharmaceutical care developed rapidly in the Netherlands in the last 

century. Patient-centeredness emerged as a healthcare management paradigm and computer 

software embraced this development. Different fees are charged for basic services (dispensing of 

regular and weekly prescriptions) and additional services (initial dispensing, pharmacy preparation 

or dispensing during evening, night or Sunday shifts). Most healthcare insurance companies today 

charge separately for additional services such as medication reviews.

Various studies have considered medication reviews and their effects on patient outcomes. The 

SMOG [Screening Medicatie Oudere Geneesmiddelgebruiker: Screening Medications in the Older 

Drug User] controlled trial investigated whether a community pharmacist-led intervention could 

reduce the number of potential drug-related problems (DRPs) in elderly patients using six or more 

medicines. It concluded that this is the case, but also recommended that in future, interventions 

should focus more on patient outcomes such as quality of life, morbidity and mortality. The results 

of the HARM study [Hospital Admissions Related to Medication] found that 5.6% of the hospital ad-

missions screened were medication-related. Almost half of these admissions (46.5%) were assessed 

as potentially preventable. The determinants were impaired cognition, four or more comorbidities, 

dependent living situation, impaired renal function, nonadherence to medication regimen, and 

polypharmacy (use of multiple medicines). A follow-up was the pHARM study [Preventing Hospital 

Admissions by Reviewing Medication]. A clinical medication review was performed for patients at risk 

for a medication-related hospital admission by the patients’ own pharmacists and general practitio-

ners (GPs), followed by the development of a pharmaceutical care plan. More medication-related 

hospital admissions were observed in the control group than the intervention group. No statistically 

significant outcomes were observed for survival, adverse drug events and quality of life.

Different levels of medication reviews are described in the literature. A pharmacist can perform a 

prescription review using a list of the patient’s medicines. A treatment review adds information 

using the full notes sourced from the patient’s GP. Finally, a clinical medication review adds patient 

information about experiences of using the medication, and possible over-the-counter (OTC) medi-

cines. In the Netherlands a medication review is defined as an assessment of a patient’s pharmaco-

therapy by a pharmacist, the GP and the patient, based on a periodic structured critical evaluation of 

medical, pharmaceutical and drug use information. To perform a medication review at the highest 

level – a clinical medication review – cooperation between healthcare providers and the patient is 

required. It is also important to share patient data. A joint approach, using technology to share and 

document patient data, would be a first step in joint decision-making in integrated pharmaceutical 

care. This approach has not been used before and was therefore chosen as a starting point for the 

present research. This research focuses on the cooperation between pharmacists and GPs in primary 

care. Its main objectives are to determine:

- how the chronic medication adherence of patients can be improved by involving them 

more in their treatment;
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- how the number of DRPs and pharmaceutical care issues (CIs) can be decreased by devel-

oping a method to integrate pharmaceutical care by healthcare providers.

Cooperation between disciplines

Chapter 2 describes the need for cooperation between different healthcare providers. A systematic 

review is performed to study the influence of cooperation between pharmacists and GPs and the ef-

fect on patient outcomes. Different interventions are described in the literature but only a small part 

of these studies describe an effect on hard outcomes, such as hospital admissions and readmissions. 

Randomised controlled trials in large patient groups are needed to provide hard outcomes. Patient 

involvement is needed to measure the long-term success of the intervention. If patients consent 

to the proposed intervention, they will be more motivated to change their behaviour and the 

intervention will be more successful in the long term. Medication reviews performed at the highest 

level take more time, time which will not always be reimbursed. Another question is whether all 

healthcare providers have the right skills to perform clinical medication reviews, given that this will 

involve considering complex patients with multiple morbidities and polypharmacy.

Patient involvement

Patient involvement in their pharmacotherapy can be expressed when medicine is dispensed for the 

first and second time. When a patient receives a prescription for a new medicine meant for chronic 

use, it is important for patient adherence that he or she agrees with the chosen therapy. If a patient 

is involved in choosing a new chronic treatment, the patient will be more motivated to use the 

medicine prescribed. If, during the early weeks of use, negative experiences or concerns about the 

medicine emerge, this can cause the patient to stop taking the medicine. In the Netherlands, first 

dispensation is always for 14 days. Second dispensation after these two weeks of use is the optimum 

moment to discuss early experiences and possible concerns and questions with the patient. This can 

be done using a form with five questions about experiences, concerns and expectations about the 

newly started medicine: a self-completion concordance form. This form can be issued to the patient 

at first dispensation. A consultation can be planned for the second dispensation to discussed the 

answers provided on the form. The use and evaluation of this form in the Netherlands and Bulgaria is 

described in Chapters 3 and 4. We concluded from the questionnaires that pharmacist and patient 

experiences with the form were positive. Patients appreciated the consultation and the attention 

they received from the pharmacist. This was found to be as informative and a good opportunity to 

ask questions. No improvement in patient adherence was demonstrated.

Chapter 5 further studies patient beliefs about medicines. Polypharmacy patients with cardiovascu-

lar disorders were asked to complete two questionnaires: the Beliefs about Medicines Questionnaire 
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(BMQ) and EQ-5D questionnaire. The BMQ consists of nine propositions to ask how patients feel 

about medicine use in general. The EQ-5D questionnaire consists of two parts to measure quality 

of life. First are five questions about patient health status at that moment. Second, the patients 

are asked to express their health status on a range from 0 (worst imaginable health status) to 100 

(best imaginable health status). These questionnaires were administrated for two patient groups: an 

intervention group (patients who received a medication review followed by the development of a 

pharmaceutical care plan) and a control group (patients who received care as usual). This was carried 

out in a study described further below. The questionnaires were administrated at two intervals, at 

t=0 (before the intervention) and at t=1 (a one-year follow-up). The intervention had a more positive 

effect on the patients’ beliefs about their medicine use in general but had no effect on quality of life.

Assessment of Care Issues

Part two of this thesis further describes the assessment of care issues. Chapter 6 describes discrep-

ancies in the patients’ discharge medication. The study was performed in one community pharmacy 

over one year. Discharge documents (discharge letter, discharge prescriptions and medication over-

view from the hospital) from all patients discharged from a hospital were compared to information 

in the pharmacy computer system. This resulted in 223 discrepancies from 100 discharges, an aver-

age of 2.2 discrepancies per discharge. Most of the discrepancies arose from uncertainties at the 

hospital. Contradictory information was found in the discharge letter and discharge prescriptions. 

Changes in medication were also not always clear from the discharge letter and these needed to 

be checked with the hospital staff. This study underlines the importance of verification of different 

patient files and medication reconciliation. If a medicine is not mentioned in the discharge prescrip-

tions it should not automatically mean that the medicine should be stopped. If the various healthcare 

providers keep their patient files up-to-date, this positively influences medication reviews. To make 

it easier to share patient files between different healthcare providers, a Web-based Pharmaceutical 

Care Plan (W-PCP) was developed, as described in Chapter 7. This is based on a web-application 

which automatically uploads patient information from pharmacy and GP computer systems. The W-

PCP was used in a study in which medication reviews were performed in eight primary care settings 

in the Netherlands, described in Chapter 8. A total of 512 patients were included in this study. An 

average of 2.2 potential DRPs were defined per patient in the intervention group. The were found 

in various categories, mainly with respect to medication adherence and the taking of medicine, the 

availability of clinical values, and medicines without indication which could be stopped. After one 

year, 47.2% of these potential DRPs were solved. The influence of a medication review on changes in 

cardiovascular risk factors, such as blood pressure and cholesterol levels, was also studied. No clini-

cally relevant changes were found, but there was little space for improvement since all outcomes 

were within reference values at t=0. We concluded that a medication review and the development 

of a pharmaceutical care plan could contribute to the detection and resolution of potential DRPs. 
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However, given the necessary time investment and efficiency, the patients who would benefit most 

from this intervention should be further specified.

Discussion

The studies described in this thesis found improvements in three aspects: (1) a more precise se-

lection of patients at risk; (2) medication verification at critical moments, such as after admission 

to or discharge from hospital; and (3) patient involvement in pharmaceutical care using a patient 

self-completion concordance form.

We recommend informing patients more about medication reviews and medication reconciliation, 

and involving them in these processes. It is important that patients understand the need for an 

up-to-date patient file to be available to all the healthcare providers involved in their treatment. 

Critical intervals are the moments of first and second dispensation of a new medicine meant for 

chronic use, mainly for polypharmacy and after admission to or discharge from hospital. The patient 

is the most important link between all the healthcare providers involved and therefore the most 

suitable person to keep the patient file up-to-date. Cooperation between healthcare providers is 

recommended to further develop information and communication technology, especially to enable 

patient data sharing and to integrate the use of pharmaceutical care plans in the local computer 

systems of pharmacists and GPs. At the organisational level, certain tasks within the clinical medica-

tion review could be delegated to pharmaceutical consultants, for example. Our study revealed the 

difficulty of integrating clinical medication reviews in daily practice. Insufficient reimbursement for 

time spent and a lack of time are the most important reasons for these medication reviews not 

being performed on a daily basis. In addition, the ‘average’ pharmacist may have insufficient experi-

ence and skills to perform a clinical medication review and further training may be needed.

Conclusion

This thesis shows the importance of patient involvement in pharmacotherapy. This could be 

achieved by using a patient self-completion concordance form at first and second dispensation of a 

new medicine meant for chronic use. Secondly, the performance of a clinical medication review fol-

lowed by the development of a pharmaceutical care plan through cooperation among the various 

healthcare providers. Cooperation between the healthcare providers, the availability and sharing of 

up-to-date patient information between healthcare providers – preferably through local computer 

systems – and accurate reimbursement for time spent by healthcare providers are all prerequisites.
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