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Abstract 
Introduction 
Polypharmacy is common in older adults with cancer and is associated with drug related 
problems (DRPs) and potentially inappropriate medication (PIM). We introduced a medication 
optimization care pathway for older adults with advanced cancer and a limited life expectancy 
and studied the prevalence of DRPs and PIMs as well as the adherence to medication-related 
recommendations and the patient satisfaction. 

Materials and Methods 
A medication review was performed in patients aged ≥65 years with polypharmacy and a life 
expectancy of <24 months. Recommendations on adjustments of medication were discussed 
in a multidisciplinary team including a pharmacist, an oncologist, and a geriatrician. 
Implementation of the recommendations was left to the discretion of the oncologist. Four 
weeks after the implementation, the patient filled a questionnaire to assess satisfaction.  

Results 
One hundred twenty patients were included. The mean age was 75 years and 39% were 
female. A mean of 12 medications was used. The median number of DRP was 6.0 per patient 
and median number of PIMs was 3.0 per patient. Overtreatment accounted for 26% of DRP 
and the most frequently involved drug classes were antihypertensive medication (22%), non-
opioid analgesics (22%), and antilipemics (12%). The multidisciplinary team accepted 78% of 
the recommendations of the pharmacist and the oncologist implemented 54% of the 
recommendations. Overall, patients were satisfied or very satisfied with the intervention. 

Discussion 
DRPs and PIMs are highly prevalent in this population and can be reduced by a 
multidisciplinary medication optimization intervention. Patients appreciate the medication 
optimization intervention and are satisfied with the intervention. 
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Introduction 
In the U.S, over 50% of newly diagnosed cancers and about 70% of cancer-related deaths are 
in patients of ≥ 65 years [1] and over 90% of these patients have one or more comorbidities 
[2]. As a result, polypharmacy is highly prevalent in older adults with cancer [3]. Medication 
deprescription is a fundamental ingredient of end-of-life care, but still uncommon for patients 
with advanced cancer during active cancer therapy. However, a higher drug burden is 
associated with the occurrence of drug related problems (DRPs), a higher probability of 
potentially inappropriate medications (PIMs), and lower quality of life [4, 5]. Patients with 
advanced cancer usually have a limited life expectancy and the focus of medical treatment 
may shift towards quality of life and the treatment of symptoms rather than the prevention 
of future risks, such as cardiovascular events. 
Several studies have shown that polypharmacy and PIM use frequently occur in older patients 
with cancer. Up to 81% of patients with cancer use medications for previously diagnosed 
comorbidities [6] and PIM use ranges from 16% to 52% [7-10]. Our review of the literature on 
deprescribing in older adults with cancer and a limited life expectancy showed that 34 to 47% 
of all medications in various groups of older patients could safely be discontinued [11-14]. The 
medication groups with the highest success rates of discontinuation across these studies are 
antihypertensive medications, statins, gastric acid suppressants, bisphosphonates, and oral 
antidiabetic medication. As older patients with cancer are expected to have a shorter life 
expectancy than the majority of the patients in these studies, reducing PIM use should be 
possible as well in older adults with cancer. 
Many studies use one or more explicit lists to identify PIMs, such as the Beers Criteria for 
Potentially Inappropriate Medication Use in Older Adults or the Screening Tool of Older 
People’s Prescriptions (STOPP criteria) [15, 16]. Those tools were developed for the general 
older population and not for patients with cancer. Many DRPs (36-51%) are not identified 
simply by explicit criteria in older adults with cancer [17, 18], but require information on the 
individual patients’ experience with medication. Therefore, a medication-related intervention 
that targets the needs of patients should focus on both the reduction of inappropriate 
medications and of DRPs in the wider sense by incorporating information derived from the 
patient. 
 
This prospective observational study describes the results of a consecutive cohort of older 
adults with advanced cancer and a limited life expectancy who participated in a newly 
introduced medication optimization care pathway. The care pathway consisted of a 
pharmacist-led interview to identify DRPs and PIMs and a subsequent multidisciplinary team 
meeting to decide upon advice concerning the medication for the treating oncologist and 
patient to discuss. We studied the prevalence of DRPs and PIMs in these patients, as well as 
the adherence to the recommendations about the medications involved in the DRPs and PIMs. 
We also tested whether various patient characteristics were associated with the occurrence 
of DRPs and PIMs and inquired after the patient satisfaction with the medication optimization 
intervention. 
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Materials and Methods  

Setting and Population  
The medication optimization intervention was introduced as an improvement to the standard 
care for older adults with cancer in the Haga Teaching Hospital and was offered to all patients 
who met the following criteria: 

 a diagnosis of cancer with an estimated life expectancy of < 24 months 

 starting a new systemic, palliative cancer treatment 

 age ≥ 65 years 

 ≥ 5 systemically administered medications for other purposes than treating cancer 
Life expectancy was estimated based on the median survival for type and stage of cancer or 
was based on the expectation of the oncologist. The treating oncologist consulted the 
pharmacist to execute the medication optimization intervention for individual patients. At the 
end of interview with the pharmacist, patients were asked for consent to use their data for 
the analysis described in this paper. If a patient did not provide written consent, the 
medication optimization intervention was performed as usual. The Medical Ethical Committee 
(METC-ZWH) concluded that the Medical Research Involving Human Subjects Act (WMO) did 
not apply and no ethics approval was required. This study was performed after the subsequent 
approval of the board of the Haga Teaching Hospital. Participants were recruited from April 
2016 until January 2021 and follow-up ended in April 2021, three months after the last 
medication optimization intervention. 
 

Intervention  
The medication optimization intervention started with a semi-structured interview with a 
trained pharmacist. During the interview, the pharmacist addressed overall patient 
preferences with respect to their medication use, discussed all medications with a specific 
focus on possible adverse drug reactions, adherence, and practical issues. Correct use of the 
medications was verified and adjusted if necessary. Patients were also offered the opportunity 
to ask questions about their medications or treatments. The information obtained in the 
interview was combined with the electronic medical record to perform a comprehensive 
pharmaceutical analysis and identify DRPs and PIMs. PIMs were identified using the STOPP-
criteria [16] supplemented with the judgment of the pharmacist. Recommendations of the 
pharmacist on discontinuation or adjustment of the medications involved in the DRPs and 
PIMs were discussed in a multidisciplinary team meeting that consisted of a pharmacist, an 
oncologist, a geriatrician, and specialized nurses until consensus was reached. The consensus 
recommendation was forwarded to the oncologist and discontinuation or adaptation of DRPs 
and PIMs was left to the discretion of this oncologist. 
Four weeks after the visit to their oncologists in which the recommendations were discussed 
with the patient, the patients received a questionnaire on their satisfaction about various 
aspects of the medication optimization intervention. Answers were given using a five-point 
Likert scale ranging from ‘very dissatisfied’ to ‘very satisfied’.  Prior to sending the patient 
satisfaction questionnaire, the investigators verified with the oncologist or specialized 
oncology nurse whether sending the questionnaire was still appropriate. If patients already 
had died or were approaching death, the questionnaire was not sent. The questionnaire is 
provided in Supplementary I. 
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Outcomes  
The primary outcome was the number of DRPs per patient at the time of the interview. DRPs 
were classified according to a modified version of Cipolle et al. [19].The two categories dosage 
too high and dosage too low were merged into one category, wrong dosage. The category 
unnecessary drug therapy was specified and divided into two categories: no indication and 
overtreatment. Furthermore, four categories were added: drug-drug-interaction, 
contraindication, duplicate medication, and other. Table 1 displays the definitions of the 
various categories of DRPs. 
Secondary outcomes were the number of PIMs per patient and the proportion of PIMs 
compared to the number of medications of a patient. Medications were considered 
potentially inappropriate if the pharmacist considered the medication potentially 
unnecessary, had no additional value, or when a safer, more effective, or better-tolerated 
option was available. Other secondary outcomes were the proportion of recommendations 
from the pharmacist that was accepted by the multidisciplinary team and the proportion of 
recommendations from the multidisciplinary team that was implemented by the oncologist. 
Furthermore, associations between age, sex, World Health Organization performance status 
(WHO-PS), Geriatric-8 (G8) [20], Adult Comorbidity Evaluation-27 (ACE-27) [21], and the 
number of DRPs and the number of PIMs were studied, as well as the satisfaction of the 
patients regarding the medication optimization intervention. 
Adherence to the recommendations across the process of the medication optimization 
intervention was evaluated for every DRP as to whether the pharmacist’s recommendation 
was accepted by the multidisciplinary team, and subsequently whether the oncologists 
accepted and implemented the recommendation of the multidisciplinary team. Acceptance 
and implementation were scored as yes, no, or not applicable (n/a). Not applicable was 
applied for DRPs that were resolved before they reached the following step in the medication 
optimization intervention process, such as patient instructions that were given during the 
interview. Unknown was applied if acceptance of a recommendation could not be retrieved, 
for example, recommendations on over-the-counter preparations. 
The number of medications was based on the number of pharmacologically active substances 
used either chronically or ‘as needed’ for purposes other than treating cancer. Endocrine 
therapy in hormone sensitive cancers was considered cancer treatment and not included in 
the number of medications per patient, whereas supportive treatment like anti-emetics or 
treatment of bone metastases (bisphosphonates, denosumab) were included. The same 
medication applied in different preparations was calculated as one medication, for example, 
a slow-release opioid analgesic combined with the same medication as needed. For fixed 
medication combinations, the separate active ingredients were counted. Locally applied 
medications were not counted (eye and ear preparations, topical preparations), but inhaled 
medications were considered systemically applied medications. 
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Table 1. Classification of Drug Related Problems  

Category Definition 

Prescribing omission a medication that should be prescribed is missing 
No indication the medication does not have a current indication 
Overtreatment there is an indication for the medication, but treatment goals 

are kept too strict with respect to the prognosis 
Wrong drug a more appropriate medication is available 
Wrong dosage dose should be increased or decreased 
Drug-drug interaction clinically relevant drug-drug interaction 
Contraindication  clinically relevant contraindication for the use of the 

medication 
Duplicate medication two medications of the same pharmacological class that should 

not be prescribed together 
(Possible) ADR a perceived or actual adverse drug reaction 
Noncompliance any issue that hinders an effective administration of the 

medication 
Drug ineffective medication does not have a sufficient effect despite adequate 

dosing 
Other any issue not captured by one of the other definitions  

Abbreviations: ADR – Adverse drug reaction 

 

Cofactors 
Prior to the interview, patients were screened for frailty using the G8 screening tool by the 
specialized oncology nurse. WHO-PS was established by the oncologist, and the ACE-27 was 
calculated by the researchers using information from the patient’s medical file. ACE-27 is a 
tool to grade the severity of diseases and conditions in cancer patients into an overall 
comorbidity score of grade 1 (mild), grade 2 (moderate), or grade 3 (severe) and was used for 
analytical purposes in this study only [21]. 
 

Analysis  
Descriptive statistics were used to describe patient characteristics and outcomes as DRPs, 
PIMs, and the patient satisfaction questionnaire. Linear regression was used to test for 
associations between continuous variables (age, number of medications, and G8) and the 
number of DRPs or PIMs. G8 was also recoded into a dichotomous variable of ≤14 or >14, 
representing frail and non-frail patients, respectively. Sex and dichotomized G8 were tested 
using the Mann-Whitney U test for an association with the number of DRPs and the number 
of PIMs, and WHO PS and ACE-27 were tested using the Kruskal Wallis test.  
 

Results 
A total of 268 patients met the inclusion criteria, of which 120 were included in this study. 
Figure 1 shows the reasons for exclusion. Patient characteristics are displayed in Table 2. The 
mean age was 74.9 ± 6.2 years and 39% were female. On average, patients used 11.9 ± 3.7 
medications at the time of the interview. Most patients suffered from gastrointestinal cancer 
(22%), prostate cancer (31%), or lung cancer (22%). Nearly all patients had active 
comorbidities with an ACE-27 score of 1, 2, or 3 (43%, 34%, and 20%, respectively). Ninety-
two percent of the patients had hypertension or cardiovascular diseases, respiratory diseases 
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(16%), endocrine diseases (28%), and neurological diseases (23%). At the end of the follow-
up, 94 patients had died. Median time until death after the multidisciplinary team meeting 
was 263 days (interquartile range [IQR] 127-476).  
The median number of DRPs was 6.0 (IQR 4.0-7.8) per patient. Overtreatment accounted for 
26% of the DRPs and 16% of the DPRs were for a medication without an actual indication. Of 
the various medication classes, most DRPs were caused by antihypertensive medication 
(22%), non-opioid analgesics (22%), antilipemics (12%), and gastric acid suppression (11%). 
The median number of PIMs was 3.0 (IQR 2.0-5.0) per patient, 29.2 ± 15.1% of all the patient’s 
medications were a PIM, and PIMs were involved in 68% of the DRPs. 
The multidisciplinary team agreed on 78% of the pharmacist’s recommendations on DRPs and 
rejected 13%. Nine percent of the pharmacist’s recommendations had already been resolved 
with the patient.  
Of the recommendations that the multidisciplinary team subsequently made to the treating 
oncologist, 54% were actioned, 31% were not, and 15% were not applicable or unknown. As 
for the PIMs, the percentages were higher with 87% of the recommendations being agreed 
upon by the multidisciplinary team and 57% subsequently being effectuated by the oncologist. 
Results of the medication optimization intervention are shown in Table 3 and Table 4. Possible 
adverse drug reactions accounted for 12% of DRPs and in 79% of these the suspected 
medication was a PIM. Antihypertensives were the medications that accounted for 22% of all 
DRPs. Other medication classes that generated many DRPs were antilipemics (12%) and gastric 
acid suppression (11%). Within the medication classes of antilipemics, antihypertensives, 
osteoporosis medication, oral antidiabetics, oral steroids, and urogenital medications, 80% or 
more of the DRPs were caused by a PIM.  
The number of medications was positively associated with both the number of DRPs and of 
PIMs (p<0.001), but age, sex, WHO-PS, ACE-27, and G8 were not. 
A total of 101 surveys were sent of which 61 were returned, for a response rate of 60%. 
Overall, patients were satisfied or very satisfied with the various aspects of the medication 
optimization intervention. The results of the patient satisfaction survey are displayed in Figure 
2. Sixty-two percent of the respondents indicated that the medication optimization 
intervention resulted in a change in their medication. If a change in medication occurred, 71% 
were not concerned, 5% were concerned, 8% were a little concerned, and 16% did not respond 
to this question.  
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Figure 1. Recruitment and exclusion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: MOI – Medication Optimization Intervention; BSC – Best Supportive Care 

 
  

Patients meeting inclusion criteria (234) 

Intervention complete (133) 

Patient refused (35) 
Lost before completion of MOI (66) 
Died (26) 
Out of care/BSC (35)  
Intervention incomplete (5) 
 

Included in final analysis (120) 

No written consent (13) 
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Table 2. Patient characteristics 

 N = 120 

Age, years (mean (SD)) 74.9 (6.2) 
Sex (n (%))  

Male 73 (60.8) 
Female 47 (39.2) 

Number of medications* (mean (SD)) 11.9 (3.7)  
BMI (mean (SD)) 26.3 (4.4)  
Type of cancer (n (%))  

Gastro-intestinal 26 (21.7) 
Breast 14 (11.7) 
Prostate 37 (30.8) 
Lung  26 (21.7) 
Female reproductive tract 4 (3.3) 
Kidney 5 (4.2) 
Other 8 (6.7) 

ECOG PS (n (%))  
0 43 (35.8) 
1 43 (35.8) 
2 10 (8.3) 
3 4 (3.3) 
Unknown 20 (16.7) 

G8 (n (%))  
>14 20 (16.7) 
≤14 43 (35.8) 
Unknown 57 (47.5) 

ACE-27 (n (%))  
0 4 (3.3) 
1 51 (42.5) 
2 41 (34.2) 
3 24 (20.0) 

Abbreviations: ECOG PS – Eastern Cooperative Oncology Group Performance 
Status; ACE – Adult Comorbidity Evaluation; BMI – Body Mass Index 
*systemically administered medications for other purposes than treating cancer 
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Table 3. Frequency of DRP 

Category of DRP Total (N (%)) Of which labelled 
PIM (N (%*)) 

Total 725 (100) 490 (67.6) 
Prescribing omission 38 (5.2) - 
No indication 114 (15.7) 114 (100) 
Overtreatment 188 (25.9) 188 (100) 
Wrong drug 26 (3.6) 21 (80.8) 
Wrong dosage 33 (4.6) 8 (24.2) 
Drug-drug interaction 58  (8.0) 34 (58.6) 
Contraindication  5 (0.7) 5 (100) 
Duplicate medication 5 (0.7) 5 (100) 
(Possible) ADR 88 (12.1) 69 (78.4) 
Noncompliance 36 (5.0) 4 (11.1) 
Drug ineffective 32 (4.4) 11 (34.4) 
Other 102 (14.1) 31 (30.4) 

Abbreviations: DRP – Drug Related Problem; PIM – Potentially Inappropriate Medication; ADR – 
Adverse drug reaction 
*percentage within category 
 
 

 

 
  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

How satisfied are you with the changes in your

medication?

How satisfied are you with the interview?

How satisfied are you with the competence of the

pharmacist?

How satisfied are you with the shared decision making

about possible changes in your medication?

How satisfied are you with the information provided

about your medications?

Figure 2. Patient satisfaction

Very dissatisfied Dissatisfied Neutral Satisfied Very satisfied Missing
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Discussion 
We introduced a new care pathway for older adults who started with a new cancer therapy 
for advanced cancer and who had a limited life expectancy and used the results to study 
occurrence of DRPs and PIMs. This study shows that DRPs are very frequent in this population. 
Of all the medications a patient used, on average, 29% was potentially inappropriate and a 
median of six DRPs and three PIMs per patient were observed. None of the patient 
characteristics were associated with DRPs or PIMs, apart from the number of medications. 
The interview with the pharmacist revealed a substantial part of the DRPs, namely the 
majority of DRPs in the categories (possible) ADR, noncompliance, drug ineffective, and other, 
and 9% of DRPs was resolved during the interview. 
 
We identified six DRPs per patient, which is more than the three DRPs found by Choukroun et 
al. [22] and the 1.7 DRPs found by Vrijkorte et al. [18]. This difference could be explained by 
differences in patient selection. In the study of Choukroun et al., 80% of the patients had 
polypharmacy and only 42% had metastatic cancer and although Vrijkorte et al. did select 
patients with polypharmacy, they did not include life expectancy as a selection criterion. As a 
result, our population likely had a shorter life expectancy, and we may have kept stricter 
criteria for other factors, such as overtreatment.  
Overtreatment was the most common DRP, probably because it may not always be identified 
during regular care. Although an actual indication for the medication prescribed seems 
present when considering the patient history, treatment goals are not met when considering 
the decreased life expectancy.  
In our study, the average patient had three PIMs. This is in line with other investigators, who 
also identified three PIMs in older adults with cancer [23]. Van Loveren et al. found only 1.2 
PIM [17], but Whitman et al. found as many as five [24]. Patients in this last study, however, 
included substantially more over-the-counter medications and complementary and 
alternative medicines. These non-prescription medications accounted for 36% of all 
medications and in our study the proportion of non-prescription medications was only 8%. 
The effectiveness of non-prescription medications – in particular vitamins and alternative 
medicines – is less well established than the effectiveness of regular medications. As non-
prescription medications were the most frequently deprescribed medications in that study, 
the large proportion of these medications could explain the higher number of PIMs found by 
Whitman et al.  
 
The oncologist implemented 53% of the recommendations of the multidisciplinary team. 
Forty-six percent of the pharmacist’s recommendations that were discussed in the 
multidisciplinary team were implemented by the oncologist. Other studies report 29 – 46% 
[18, 23, 25]. Pruskowski et al. focused on the acceptance of recommendations to discontinue 
medication and found that 64% of the recommendations were ignored and 8% rejected [25]. 
Frequently, the reason for not implementing a recommendation was not mentioned in the 
electronic medical record of the patient. The chart revealed that the recommendations 
coincided with more urgent matters requiring the oncologist’s attention, such as early disease 
progression, severe chemotherapy-related toxicity, or presentation at the emergency ward. 
Recommendations about other medications were probably considered not urgent at those 
times and were subsequently forgotten. Other reasons for not actioning the 
recommendations were that the patient did not agree, that the oncologist held a different 
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clinical view, or that – especially during busy moments – changing certain types of medications 
were considered a task for the general practitioner. 
 
We did not specifically record the number of medications before and after the intervention, 
as our medication optimization intervention was broader than just a deprescribing 
intervention. However, of all recommendations that advised deprescribing a PIM, 57% were 
accepted. On average, 1.7 PIMs were reduced per patient, which is less than the reduction of 
2.6 - 4.4 medications that other researchers achieved [13, 14, 24, 26]. This difference may be 
explained by the differences in the populations studied, as few studies addressed patients 
with cancer. For example, as many participants in our study used opioid analgesics for cancer-
related pain, laxatives were rarely discontinued. Likewise, antiplatelet drugs were rarely 
discontinued in our participants when no adverse drug reactions were mentioned because of 
the thrombogenic nature of cancer. Also, calcium supplementation was continued as a 
necessary part of the treatment of bone metastases with bisphosphonates or denosumab.  
 
Patients were satisfied with the intervention overall. Regularly, patients indicated during the 
interview that they valued a thorough analysis of their medications. At the start of the 
interview with the pharmacist, the patients were asked about their attitudes towards their 
medication in general. Many patients answered that they wondered whether all those 
medications were still necessary and that they would be willing to discontinue medications if 
their doctor would agree. 
 
The higher representation of male patients compared to female patients in our study is related 
to the distribution of cancer in the Dutch population. Apart from skin cancer, the most 
frequent cancers are prostate cancer, breast cancer, colorectal cancer, and lung cancer. 
Colorectal cancer and lung cancer occur more frequently in men and the number of women 
with breast cancer in the older population is much lower than that of prostate cancer in men 
[27]. As cardiovascular morbidity is more common in men, as is polypharmacy.  

 

Implications for Practice 
This study shows that a medication optimization care pathway supported by medication 
reviews and a multidisciplinary team meeting in older adults with cancer and a limited life 
expectancy is feasible and much appreciated by patients. Reducing DRPs should be an integral 
part of the approach of every health care professional involved in the care for these patients. 
We implemented a three-step model in the medication optimization intervention, in which a 
pharmacists performed the patient interview and the review of the medication.  
The oncologist implemented a relatively high proportion of the recommendations that were 
given by the multidisciplinary team. Yet, a substantial proportion of the recommendations 
were not implemented by the oncologist, frequently due to practical reasons instead of an 
active and considered rejection by the oncologist. The implementation of the 
recommendations would probably increase if it were possible to introduce a system with 
reminders for the oncologist. Furthermore, the interviews provided much information on 
DRPs that cannot be extracted from the medical records. In our opinion a patient interview is 
an essential part of a medication optimization intervention and resolving DRPs could have an 
impact on quality of life. However, even without a patient interview, at least half of the DRPs 
or PIMs can be addressed [17, 18] by using a tool like OncPal to identify potentially 
inappropriate medication in palliative cancer patients [28]. Although the yield will be less than 
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with our method, this would likely still contribute to the quality of life of the patients and can 
be implemented more easily in lower- and middle-income countries.  
 

Strengths and Limitations 
The way the medication optimization care pathway was organized is a strength of this study. 
By combining the knowledge of oncologists, geriatricians, and pharmacists, the 
recommendations regarding medication are tailored to fit individual patients in the best 
possible way. Another strength of this study is that the study population is an accurate 
representation of the population treated for cancer in a general hospital. 
A limitation of this study is the fact that this is a single center study, which may limit 
extrapolation to other centers. Furthermore, the study originated from an improvement of 
the usual care and, as a result, lacks a control group. We did not measure the impact of the 
intervention on the quality of life of the patients, although that would be an outcome of 
interest. We considered it infeasible to measure the impact on the quality of life, as too many 
other factors are involved, such as the start of chemotherapy with its associated toxicity or a 
decline in health due to disease progression. 
 

Future Research 
The evidence for deprescribing is scant. More research is needed on how to deprescribe 
preventive medications and which target values are acceptable regarding a certain remaining 
life span. The effect on the frequency of visits to the emergency ward and on medication-
related hospital admissions should be investigated to study the cost-effectiveness of the 
medication reviews. Furthermore, the impact of this type of medication review on the quality 
of life and the effects of medication-related interventions on the emotional wellbeing of the 
patient should be investigated. Depending on the local situation and cooperation between 
hospital clinicians and primary caregivers, involving primary caregivers could be a viable 
approach to increase the uptake of recommendations and should be investigated. 
 

Conclusions 
DRPs and PIMs are highly prevalent in older patients with advanced cancer starting a new 
cancer therapy and can be reduced by a multidisciplinary medication optimization 
intervention. Patients appreciate the medication optimization intervention and are satisfied 
with it.  
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Supplementary  

Appendix I. Patient Satisfaction Questionnaire 

 
 
 
Did your medication change as a result of the medication interview?  yes / no 

 
Were you anxious to change your medications?        yes / no / a bit 

 
 
  

VERY 
DISSATISFIED 

 
DISSATISFIED 

 
NEUTRAL 

 
SATISFIED 

VERY 
SATISFIED 

 
How satisfied are you with the 
changes in your medication?  

 
1 

 
2 

 
3 

 
4 

 
5 

 
How satisfied are you with the 
medication interview?  

 
1 

 
2 

 
3 

 
4 

 
5 

 
How satisfied are you with the 
competence of the pharmacist? 

 
1 

 
2 

 
3 

 
4 

 
5 

 
How satisfied are you with your 
own involvement on making on 
possible changes in your 
medication? 
 

 
1 

 
2 

 
3 

 
4 

 
5 

How satisfied are you with the 
information you received about 
your medication? 

1 2 3 4 5 

 

 
 

 
 
 

Additional remarks 
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Appendix II. Categories of recommendations 

 
Stop drug 
Add drug 
Switch to other drug 
Reduce dose 
Increase dose 
Alter frequency of administration 
Alter route of administration 
Monitor effect or ADR 
Instructions for use/patient education 
Reconsider treatment 
Maintain treatment 
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