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Introduction

This thesis describes several studies related to integrated pharmaceutical care based on clinical 

medication reviews in a primary care setting that were provided by pharmacists and general prac-

titioners (GPs), along with the active participation of the patient. The patient perspective is studied 

using patient self-completion concordance forms and questionnaires about patient beliefs about 

medicines and quality of life. The assessment of care issues focuses on medication reconciliation 

after discharge from the hospital and on the performance of a clinical medication review that is 

followed by a pharmaceutical care plan.

Patient selection

Our systematic review led to the conclusion that there was a need for randomized controlled trials 

to prove the impact of clinical medication reviews on patient outcomes (Chapter 2). Based on the 

literature, an improvement in patient outcomes, such as improved adherence and persistence, and 

improved clinical and laboratory parameters, can be expected1. However, publications concerning a 

statistical difference with non-intervention groups on hard outcomes, such as hospital admissions/

readmissions, although the subject in many studies, are scarce2-3. Randomized controlled trials that 

include large patient groups are needed to demonstrate this further. The integrated use of a clinical 

medication review with a pharmaceutical care plan could be supportive in detecting and decreas-

ing potential drug-related problems (DRPs) and pharmaceutical care issues (CIs) as shown in our 

trial (Chapter 8). After one-year follow-up almost 50% of DRPs and CIs were resolved. We included 

patients based on the following criteria:

- age 60 years or older;

- five or more medicines for chronic use (polypharmacy); and

- at least one medicine for a cardiovascular disorder or risk factor (ATC-class C).

According to the literature, we had expected an average of 4 potential DRPs and/or CIs per patient4-5, 

but we defined only an average of 2.2 potential DRPs and CIs per patient at the start of our study. For 

twelve intervention patients (6.7%), no potential DRPs/CIs were found after the clinical medication 

review. Our inclusion criteria might therefore have been too broad for a clinical medication review. 

Some small changes in cardiovascular risk factors (e.g., lower diastolic blood pressure, higher HDL- 

and lower LDL-cholesterol levels) were found, but the differences were small. Unfortunately, we 

could not include as many patients as needed according to our sample size calculation (see below). 

Furthermore, there was not much room for improvement in clinical and laboratory parameters, 

since values at baseline were already within reference values. Risk stratification would be necessary 

to decide which patients need which type of medication review6 in order to manage time invest-

ment and efficacy.
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Patient reconciliation

When performing a clinical medication review, it is important to have all patient data complete 

and up-to-date. For a patient who visits multiple healthcare providers, it is hard to keep the patient 

file complete. In the Netherlands most patients visit only one pharmacy7, but older persons with 

polypharmacy might visit one or more medical specialists in addition to their GP. In order to resolve 

discrepancies in patient files, it is important to implement medication reconciliation. Medication 

reconciliation is defined as “the process of obtaining and maintaining a complete and accurate list 

of the current medication use of a patient across healthcare settings” 8. Discrepancies in patient 

data from different healthcare providers are identified and clarified in order to decrease medication 

errors and patient harm8-9. Timing of medication reconciliation is important, for example, at critical 

moments such as after discharge from the hospital (Chapter 6). Our study showed one or more 

discrepancies in 73% of the patients after discharge from the hospital, some of which could have 

been prevented had medication reconciliation occurred on admission to the hospital10-11. When 

admission is planned, patients are able to visit their community pharmacists to provide an up-to-

date list of medicines. In case of an emergency admission, it is important that the hospital contacts 

the patient’s community pharmacy as soon as possible for such a list, although this cannot always 

be verified with the patient. The pharmacy has information about dispensed medicines, but only 

the patient can tell if he/she actually takes the medicines as prescribed. It is also important to know 

if a patient uses other medicines in addition to prescription medicines, such as over-the-counter 

medicines.

Patient participation

A second conclusion from our systematic review is the importance of patient participation for long-

term success. If a medication review is performed at the highest level, this is defined as a clinical 

medication review6. A clinical medication review includes patient participation. When patients are 

in agreement with the intervention proposed, they are more motivated to change, and the interven-

tion will have a higher chance of long-term success12. One method for involving patients in their 

chronic treatment is the use of a patient self-completion concordance form (Chapters 3 and 4). This 

form contains five questions to ask patients in order to express their needs and concerns about a 

newly started medicine. Both studies showed that patients were satisfied with the self-completion 

concordance form and consultation, when a newly started medicine for chronic use was dispensed 

for the second time. Many patients experience problems with their newly prescribed medication 

and stop using it within the first few months13-14. More attention needs to be paid to this so that 

patient adherence can be improved and medication errors prevented.
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In summary, our studies show that there is room for improvement in terms of three aspects; there 

needs to be: (1) a more precise selection of patients at risk; (2) medication reconciliation at critical 

moments in time, such as at hospital admission and discharge; and (3) more involvement of patients 

in pharmaceutical care by using a patient self-completion concordance form. This would require 

both a careful follow-up of the patient after initiation of therapy and cooperation among the health 

care providers involved.

Follow-up of patients

With the initial filling of a prescription, patients have enough of their new medicine to last for a 

period of two weeks. At this point, the pharmacy will spend more time checking indications, con-

traindications, drug-drug interactions, and dosage of the newly started medicine as compared to 

the regular dispensing procedure. Moreover, more time will be spent providing the patient with 

information during this period. If necessary the GP will be contacted for consultation. A special 

dispensing fee is charged for this initial dispensing procedure. This follow-up period of 2 weeks 

is chosen because it is considered sufficient time to be able to evaluate the newly started therapy 

and to determine its tolerability. Pharmacists know that these patients will then come back to the 

pharmacy within this period of time for their refills. At that point, patients can then express their 

initial experiences as to whether there are side effects or difficulties taking the medicine. If a patient 

does not come back after two weeks for their repeat prescription, the pharmacist may want to 

contact the patient and ask if any problems have occurred and whether the patient has contacted 

their GP about a possible change in treatment. The second dispensing moment is the perfect time 

to consult patients about their initial experiences with the newly started medicine, especially when 

chronic treatment is involved15-16. This will take more time than the regular dispensing of repeat 

medication, but it can be planned for, based on discussing the needs and concerns that the patient 

has expressed in the self-completion concordance form. By planning ahead in this way, patients and 

pharmacists can allocate the time needed for the consultation.

An example of a new program that provides this service, based on an adequate follow-up at the 

start of new chronic treatment, introduced in the United Kingdom in October 2011: The New 

Medicines Service (NMS)17. This service is offered by community pharmacies in order to support and 

improve adherence to newly prescribed medicines. The first step is to engage patients by offering 

the service at the moment when a patient presents a prescription for a new medicine (for asthma 

and COPD; diabetes type 2; antiplatelet/anticoagulant therapy; or hypertension). The second step is 

the intervention. The pharmacist assesses the patient’s adherence to the newly started therapy and 

identifies whether there are any specific problems or concerns. The third step is the follow-up where 

the pharmacist identifies whether there are any new or continuous problems with the therapy18. 

An evaluation report from August 2014 concluded that this NMS significantly increased patient 

adherence to their new medicine. Delivery of this service will save money in the end through better 
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patient outcomes, which will result in overall reduced costs. This service has been well received by 

the patients involved19.

Patient beliefs about medicines and gain in quality of life are important factors related to medicine-

taking and adherence. There are two different types of nonadherent patients, namely intentional 

and unintentional20. Whereas intentionally nonadherent patients could benefit from patient coun-

seling to discuss their needs and concerns, unintentionally nonadherent patients could benefit from 

more practical solutions such as an automated dispensing system. It is important for pharmacists to 

detect and discuss any possible barriers that may lead to nonadherence.

It is recommended that patients should be more informed about and involved in the clinical medi-

cation reviews, medication reconciliation, and that they should understand the importance of an 

up-to-date patient file for all healthcare providers involved in their treatment. The critical moments 

in time are the first and second time a new chronic medicine is dispensed, when there is polyphar-

macy (use of multiple medicines), and on admission/discharge from the hospital. The patient is the 

important link among all the healthcare providers involved in his/her treatment and is therefore the 

person most suitable for keeping the patient file up-to-date.

Cooperation among healthcare providers

Multiple healthcare providers are involved in the treatment of patients. Each healthcare provider 

has his or her own specialty; working together, they can connect and supplement their knowledge. 

Pharmacists have primary knowledge about medicines, their action mechanisms and potential 

drug-drug interactions. In order to provide advices as to whether certain medicines will be effec-

tive for a particular patient, it is important for them to have more patient-related information, for 

example, about the diagnosis given to the patients, and the results of their clinical and laboratory 

tests. If a patient has a diminished renal function, certain medicines need to be avoided or their 

dosage decreased. It is therefore important for healthcare providers to cooperate with each other in 

order to share this knowledge and provide optimal patient care.

Moreover, knowledge sharing is also an important element in sharing patient files. When each 

healthcare provider has his or her own patient file, no one healthcare provider ends up having a 

complete and up-to-date patient file. We therefore developed a web-based application for sharing 

patient data between pharmacist and GP, including the option of developing a pharmaceutical care 

plan (Chapter 7). Pharmacists and GPs are both given access to the web-based pharmaceutical care 

plan (W-PCP) and share information about diagnoses, medicines used, and clinical and laboratory 

parameters. The participating healthcare providers were positive about this W-PCP, although one 

disadvantage mentioned was a lack of integration with their own computer system. For example, 

information from the pharmaceutical care plan had to be copied into their own computer system 

in order to access during daily routine activities. Initial experiences with this system, along with 
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the requirements of healthcare providers, have been collected in order to develop the application 

further.

Another solution for sharing patient data might be to include the medicine’s indication informa-

tion on the prescription so that the pharmacist knows which specific indication the medicine has 

been prescribed for. Since 2012, Dutch law has obliged prescribers to disclose the indication on the 

prescription of certain specified medicines. A study, conducted to assess patient opinion about this 

new law and to define its feasibility in practice, showed that most patients (91.1%) had no problems 

with the indication being recorded on the prescription. Only on a small number of prescriptions 

(12.5%) was an ICPC code recorded21. The current system of sharing patient data unfortunately does 

not work.

Further development of case-specific technical applications along with other feasible ways of shar-

ing patient data are recommended, including integrating the use of pharmaceutical care plans into 

the computer systems of local pharmacies and GPs.

Organizational level

With the introduction of pharmaceutical care, community pharmacies are moving from just being 

product-centered to offering more patient-centered care as well. Moreover, the reimbursement 

system for Dutch community pharmacists is changing. Pharmacists are no longer only being reim-

bursed for processing prescriptions: more importance is also being placed on adequate reimburse-

ment for any additional services they provide. However, as shown in the case of performing clinical 

medication reviews, this is in generally not enough to ensure that this type of review is always 

carried out with optimal thoroughness.

In general, employees in Dutch pharmacies are community pharmacists and pharmacy assistants. 

In our study, it was pharmacists who undertook the clinical medication reviews, but this may not 

always be necessary. As already discussed above, risk stratification should be carried out so that the 

optimal benefit of the review can be achieved. This might be a task for a pharmaceutical consultant, 

a pharmacy technician who has received advanced training in pharmaceutical care (in Dutch: 

farmaceutisch consulent). Pharmaceutical consultants could prepare this review by collecting all 

relevant information and noting potential problems. The pharmacist could then perform the actual 

clinical medication review and discuss its results with the GP and the patient in order to develop 

the care plan. This consultant could then implement the care plan. When pharmacists are able to 

delegate certain tasks to other employees on the pharmacy team, they end up having more time to 

perform clinical medication reviews and additional services.

Our study showed how difficult it was to integrate a clinical medication review and development of 

a pharmaceutical care plan into the daily routine of Dutch community pharmacists and GPs. Reim-

bursement issues and time constraints were the main factors preventing pharmacists from perform-

ing clinical medication reviews on a regular basis, we found. We decided at the outset to perform 
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this study using “average pharmacists”. The completeness of medication reviews conducted by com-

munity pharmacists with low experience could be improved upon. A study by Kwint et al.22 showed 

community pharmacists identified a mean of 3.6 potential DRPs per patient. Expert reviewers added 

a mean of 6.5 potential DRPs per patient. So, generally speaking, pharmacists require more training 

so that they can learn more about how to perform medication reviews. Another option would be 

to have pharmacist consultations done in general practice clinics by an experienced pharmacist23. 

We would expect other types of potential DRPs to be defined as a result, since normally the expert 

pharmacist knows little about the patient’s history except for what is documented in the patient file.

Methodological considerations

For the main study of this thesis (Chapters 5 and 8), we chose a randomized case control study 

design. Patients were randomized into an intervention or a control group based on unique patient 

identification numbers (IDs) in the pharmacy computer system. Each pharmacist/GP couple had 

patients from both groups. The main reason for choosing this design was that this way there was 

less time investment per healthcare provider compared to a design where some pharmacists only 

have intervention patients and some only have control patients. This ended up having both advan-

tages and disadvantages. Our aim was to minimize time investment per healthcare provider, since 

commitment to other projects and time constraints in general were commonplace in most of the 

participating pharmacies. A disadvantage of having both intervention and control patients is that it 

minimizes the difference between the intervention and control patients. When healthcare provid-

ers are performing clinical care medication reviews with interventions for polypharmacy patients, 

they are more focused on potential problems and therapy guidelines. This also influences the care 

of control patients, since they will be more involved in detecting potential DRPs, with subsequent 

amendments to therapy.

Our sample size calculations were based on our aim to demonstrate a 25% decrease in potential 

DRPs and CIs. We needed at least thirteen patients per pharmacy in the intervention group to 

demonstrate a 25% decrease in potential DRPs and CIs. After one-year follow-up, we demonstrated 

a decrease of 47% in potential DRPs and CIs (Chapter 8). Unfortunately, we could not include the 

number of patients needed according to our second sample size calculation (800 patients total, 400 

patients in each group). This may have contributed to the fact that we were unable to demonstrate 

a 10% improvement in clinical and laboratory parameters (Chapter 8) and a 10% improvement 

in mean scores on patient questionnaires (Beliefs about Medicines Questionnaire (BMQ)24 and 

EuroQoL (EQ)-5D questionnaire25-26). It is difficult to include large groups of patients. Therefore, it 

is important to limit the research question. Second, we performed this study with a convenience 

sample of motivated healthcare providers. These pharmacists and GPs were already operating at a 

high level of cooperation and had had some experience in performing clinical medication reviews 

and sharing patient data.
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Implications for clinical practice

This thesis shows the importance of patient participation and patient involvement. A patient 

self-completion concordance form could be used at the start of new chronic treatment in order to 

discuss the patient’s problems and concerns and to increase patient adherence to the therapy. This 

form would be easy to implement in community pharmacies and could be used to structure the 

second dispensing of a new chronic medicine.

Second, this thesis shows how difficult it is to implement clinical medication reviews in daily 

practice. Medication reconciliation and clinical medication reviews need to be performed at critical 

moments in time (for example, on hospital admission and discharge from the hospital) for patient 

groups at risk. Risk stratification would define those patients who could benefit most from a clinical 

medication review. The pharmacist needs to be able to delegate certain tasks (mainly preparation 

of a clinical medication review) to other employees in the pharmacy.

Finally, some recommendations on an organizational level can be made in order to provide best 

patient care. A web-based tool is recommended in order to document possible DRPs and/or CI, 

proposed interventions and patient follow-up as well as reimbursement for special services.

Recommendations for future research

In order to demonstrate improvement in terms of hard outcomes, it is important to perform studies 

including large selected patient groups with a high-risk profile of DRPs, for example, patients expe-

riencing difficulty taking their medicines or patients who do not meet the treatment goals. Further 

research should define specific patient groups who would benefit most from a clinical medication 

review. Finally, it is paramount to involve patients and their caregivers in pharmaceutical care so as 

to make sure the intervention will prove to be a success in the long term.

Conclusion

The first objective of this thesis was to study how chronic medication adherence by patients can 

be improved by involving them more in their treatment. This thesis shows the importance of doing 

this by using patient self-completion concordance forms at the start of new chronic treatment with 

adequate consultation.

The second objective of this thesis was to study whether potential drug-related problems (DRPs) 

and pharmaceutical care issues (CIs) could be decreased by developing a method for integrating 

pharmaceutical care by healthcare providers. Various studies have demonstrated the importance 

of sharing patient data among different healthcare providers. The prerequisites for an adequate 

clinical medication review are cooperation between the various healthcare providers involved, the 
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possibility of accessing updated patient data with adequate information technology that shares 

and documents these data, and finally reimbursement for healthcare providers for their effort.
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