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A systematic scoping review of interventions to optimise medication prescribing 1 

and adherence in older adults with cancer 2 

 3 

Abstract  4 

Background: Older adults with cancer often require multiple medications (polypharmacy) 5 

comprising cancer-specific treatments, supportive care medications (e.g. analgesics), and 6 

medications for pre-existing health conditions. Increasing numbers of medications may increase 7 

risks of potentially inappropriate prescribing and non-adherence.  8 

Objective(s): To provide an overview of evaluations of interventions aimed at optimising 9 

medication prescribing and/or adherence in older adults with cancer. 10 

Methods: A systematic scoping review was undertaken. Four databases (PubMed, EMBASE, 11 

CINAHL, PsycINFO) were searched using relevant search terms (e.g. cancer, older adults). 12 

Eligible studies evaluated interventions seeking to improve medication prescribing and/or 13 

adherence in older adults (≥65 years) with cancer using a comparative evaluation. All outcomes 14 

for studies that met inclusion criteria were included in the review. Extracted data were collated 15 

using tables and accompanying narrative descriptive summaries. The review was reported using 16 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for scoping 17 

reviews (PRISMA-ScR) guidelines. 18 

Results: Nine studies met inclusion criteria comprising five randomised controlled trials (RCTs) 19 

and four before-and-after study designs. Studies were primarily conducted in oncology clinics, 20 

ranging from single study sites to 109 oncology clinics. Sample sizes ranged between 33-4844 21 

patients. Interventions most commonly involved patient education (n=6) delivered by 22 

pharmacists or nurses. Three studies reported on prescribing-related outcomes and seven 23 

studies reported on adherence-related outcomes, using different terminology and assessment 24 

methods. Prescribing-related outcomes focused on medication appropriateness (using Beers 25 

criteria) and drug-related problems including drug interactions. Adherence-related outcomes 26 

included assessments of self-reported medication adherence and calculation of patients’ 27 

medication possession ratio. 28 
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Conclusions: This scoping review highlights a lack of robust evaluations of interventions aimed 29 

at optimising medication prescribing and adherence in older adults with cancer. Future 30 

research should improve rigour during intervention development, evaluation and reporting in 31 

order to generate findings that could inform future practice. 32 

 33 

 34 

Key words: cancer, oncology, older adults, intervention, prescribing, adherence 35 

 36 

 37 

Abbreviations 38 

EPOC: Effective Practice and Organisation of Care 39 

PIP: potentially inappropriate prescribing 40 

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta‐Analyses extension 41 

for Scoping Reviews 42 

RCT: randomised controlled trial 43 

STOPP/START: Screening Tool of Older Person's Prescriptions / Screening Tool to Alert doctors 44 

to Right Treatment 45 

 46 
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Introduction 48 

The global burden of cancer is rapidly increasing and driven to a large extent by advancing 49 

population age (1). In 2012, 48% of cancer diagnoses worldwide occurred in older adults (≥65 50 

years), and this is expected to rise to 58% by 2038 (2). Older adults with cancer often have 51 

existing health conditions, necessitating the use of multiple medications (3-5). Treatment 52 

burden (i.e. the workload of healthcare and its impact on patient functioning and well-being) 53 

(6) in this patient cohort can be further potentiated by the addition of cancer-specific 54 

treatments and supportive care medications (e.g. analgesics). A sizeable proportion (21%) of 55 

admissions to cancer services are related to adverse drug events arising from the use of both 56 

cancer-specific and non-cancer treatments (7). Therefore, interventions aimed at optimising 57 

medication regimens in older patients with cancer are required. 58 

Medicines optimisation is defined as an approach to care that focuses on ensuring the best 59 

clinical outcomes for patients through safe and effective medication use (8). Two key aspects of 60 

medicines optimisation involve reducing potentially inappropriate prescribing and enhancing 61 

medication adherence (9). Potentially inappropriate prescribing (PIP) encompasses a range of 62 

suboptimal prescribing practices, including prescribing medication associated with high risk of 63 

adverse drug events, inappropriate doses or treatment durations and errors of omission 64 

(under-prescribing) (10). Several criteria have been developed to assess the appropriateness of 65 

medication prescribing in the general older population (11-14), and application of these criteria 66 

has proven to be effective in reducing PIP (15). However, many of these criteria were not 67 

designed specifically for use in older adults with cancer, and therefore, their applicability to this 68 

patient cohort is limited. Prescribing for older adults with cancer requires additional 69 

considerations such as the risk of drugs becoming inappropriate as a consequence of 70 

physiological changes (e.g. weight loss) due to cancer and the associated treatments (16), as 71 

well as the increased potential for drug-drug interactions arising from the use of systemic 72 

anticancer therapies and supportive treatments (17). Furthermore, existing tools often 73 

recommend the avoidance or cessation of certain medications that may be clinically suitable for 74 

this patient cohort (e.g. non-steroidal anti-inflammatory drugs for cancer-related pain) (18, 19). 75 

The OncPal deprescribing guideline has been developed which is specific to cancer populations 76 
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at the palliative stage of illness (20). However, the extent of its clinical impact has yet to be 77 

determined.   78 

The challenges that polypharmacy (prescribing of 5 medicines) (4) present are not limited to 79 

prescribing issues. Previous studies have indicated that polypharmacy and complex medication 80 

regimens negatively impact on medication adherence (21). Adherence can be defined as the 81 

extent to which an individual’s behaviour (e.g. taking medication) corresponds with a 82 

healthcare provider’s agreed recommendations (22). Reported adherence rates in patients with 83 

cancer range from approximately 20–100%, depending on therapy, definition and 84 

measurement of adherence (23, 24). Poor clinical outcomes and increased healthcare costs are 85 

associated with medication non-adherence in patients with cancer (25, 26). Therefore, 86 

optimising medication regimens in patients with cancer is paramount to maximising clinical 87 

outcomes. To date, there is an absence of reviews examining interventions involving medicines 88 

optimisation in older patients with cancer, which limits our understanding of the current 89 

evidence base (27).  90 

The aim of this scoping review was to provide an overview of evaluations of interventions 91 

seeking to optimise medication prescribing and/or adherence in older adults with cancer. The 92 

objectives were to: 93 

1. Characterise the study populations; 94 

2. Identify the types of interventions aimed at optimising medication prescribing and/or 95 

adherence in older adults with cancer; 96 

3. Characterise key features of the interventions; 97 

4. Examine the evidence base and theories underpinning the interventions; 98 

5. Identify the outcome measures that have been used to evaluate the interventions; 99 

6. Establish key findings of the evaluations relating to the review question. 100 

Methods 101 

The review protocol has previously been published (27) and details of the methods are 102 

summarised briefly below. This review was conducted in accordance with relevant 103 
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methodological guidance available from the Joanna Briggs Institute (28, 29) and is reported  104 

using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for 105 

scoping reviews (PRISMA-ScR) guidelines (30). 106 

Search strategy  107 

Four electronic databases (PubMed, EMBASE, CINAHL and PsycInfo) were searched from 108 

inception to 29th November 2019 using established search methods for scoping reviews (28). 109 

Preliminary searches of each database were undertaken to identify relevant keywords and 110 

index terms. Initial key search terms included: “cancer”, “older adults”, “prescribing” and 111 

“adherence”. These search terms served to inform a comprehensive search strategy that was 112 

developed with the input of a research librarian (Appendix A). Reference lists of all studies 113 

meeting inclusion criteria were screened for additional studies.  114 

Inclusion criteria 115 

Types of participants 116 

The review included interventions targeting older adults (≥65 years) with an active cancer 117 

diagnosis. Eligible studies were not limited by type of cancer, healthcare setting or 118 

number/types of medication prescribed. In order to meet inclusion criteria, studies had to 119 

include individuals aged ≥65 years or a study population with a mean/median age of ≥65 years. 120 

Types of interventions 121 

The review included any interventions seeking to optimise medication prescribing or adherence 122 

in older patients with cancer (or a study population with a mean/median age of ≥65 years). To 123 

be included, interventions had to align with key principles of medicines optimisation which 124 

were broadly categorised as: interventions to reduce PIP and interventions to improve 125 

medication adherence (8). Interventions could target either the level of the healthcare 126 

professional or patient.  127 
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Types of studies 128 

Studies had to include some form of comparative evaluation (e.g. inclusion of a control group or 129 

use of a controlled before/after design). Only studies published in the English language were 130 

eligible for inclusion. Published conference abstracts were not included.  131 

Types of outcomes 132 

As there is no existing overview of outcomes of interventions aimed at improving prescribing or 133 

adherence in older patients with cancer, all outcomes for studies that met the above inclusion 134 

criteria were included in the review. This allowed for an overview to be provided of the range of 135 

outcomes that have been evaluated on this topic.  136 

Study selection 137 

Following deduplication, all abstract titles were screened initially by one review author (X) to 138 

remove any that were clearly irrelevant. Of the remaining abstracts, a randomly selected 50% 139 

sample were double screened by two review authors working independently (Y, Z). If an 140 

abstract appeared to meet inclusion criteria or could not be excluded based on the title or 141 

abstract alone, the full-text article was retrieved and independently assessed for inclusion by 142 

two reviewers. Any disagreements throughout this process were resolved through consensus 143 

discussion with other members of the research team. 144 

Charting, collating and summarising the data 145 

Two reviewers (X, Y) independently performed data extraction (often referred to as “charting” 146 

in the scoping review literature (28)), using a data extraction form that was developed in 147 

accordance with relevant methodological guidance (31). Data were extracted relating to each of 148 

the following: authors; year of publication; country of origin; study design and setting; study 149 

aims/purpose; study population; sample size; outcome measures; intervention characteristics; 150 

key findings. Interventions were categorised according to the Effective Practice and 151 

Organisation of Care (EPOC) taxonomy (i.e. ‘Delivery arrangements’, ‘Financial arrangements’, 152 

‘Governance arrangements’, ‘Implementation strategies’) (32).  153 

Formal assessments of methodological quality of included studies were not undertaken, as the 154 

aim of a scoping review is to provide a broad overview of the existing literature (28). A narrative 155 
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synthesis was completed following established guidance (33) which involved three key steps 156 

(detailed further in the published protocol (27)): (i) development of a preliminary synthesis of 157 

key findings; (ii) exploration of relationships in the data; (iii) assessment of the robustness of 158 

the synthesis.   159 
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Results 160 

Search results 161 

The electronic searches yielded 21,136 citations (Figure 1). Following title and abstract 162 

screening, 309 full-text articles were reviewed for eligibility. In total, nine studies met inclusion 163 

criteria (34-42). The main reasons for exclusion of the remaining articles were: study population 164 

was not cancer specific and/or aged 65 years; intervention did not aim to optimise prescribing 165 

or adherence; study design did not include a comparative evaluation.  166 

[insert Figure 1] 167 

Table 1 provides an overview of the key study characteristics. Study designs consisted of five 168 

randomised controlled trials (RCTs) (35-37, 39, 41), including one cluster RCT (39) and four 169 

before-and-after study designs with historical control groups (34, 38, 40, 42). Three studies 170 

were described as pilot studies (34, 37, 42). Included studies were conducted across five 171 

countries: USA (34, 35, 37, 41), Germany (36, 39), Japan (40), Canada (42) and Spain (38). 172 

Studies were primarily conducted in oncology clinics, ranging from single study sites to 109 173 

oncology centres and clinics (Table 1).   174 

[insert Table 1] 175 

Study populations (Objective 1) 176 

Study sample sizes ranged from 33 to 4844 patients (Table 1). Two studies reported conducting 177 

a sample size calculation prior to data collection (36, 39). All studies had a sample population 178 

with a mean or median age of 65 years. However, the age profile of patients across included 179 

studies varied (range: 18 to 93 years). One study provided a breakdown of participants’ age 180 

according to specific age categories (51.4% aged ≥65 years) (36) and only two studies focused 181 

specifically on older populations (35, 37). Three studies focused on specific cancer types (e.g. 182 

breast cancer (36), prostate cancer (42), renal cell carcinoma (40), while the remainder included 183 

patients with various types of cancer. One study described patients’ cancer stage (36) and no 184 

studies referred to life expectancy. All patients were receiving active cancer treatment and 185 

none were reported to be receiving palliative care. Only two studies reported on comorbidities 186 
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(37, 38) and three studies reported on the numbers of concurrent medications (34, 36, 37). 187 

Detailed breakdowns of the types of medications were not reported. 188 

Intervention details (Objectives 2 and 3) 189 

Details of the interventions are summarised in Table 2 and outlined below. Further details of 190 

the interventions are provided in Appendix B. All interventions were classified as ‘delivery 191 

arrangements’ according to the EPOC taxonomy (32). Across the included studies, seven studies 192 

targeted adherence (34-36, 38-40, 42), three studies targeted prescribing (37, 38, 41) and one 193 

study targeted both (38). Interventions most commonly involved patient education as either a 194 

sole focus or intervention component (34-36, 38, 39, 42). Other interventions or their 195 

components involved patient monitoring (34, 40) and reviews of medication prescribing (37), 196 

pain management (41) and adverse events (34, 40). 197 

In four studies, the interventions were pharmacist-led (34, 37, 38, 40) whereby pharmacists 198 

monitored patients regularly and provided relevant education or information (34, 40), reviewed 199 

patients’ medication history (including vaccination administration) (37), evaluated the 200 

appropriateness of prescribing (37), assessed medication-related issues including adherence 201 

and adverse events (34, 38, 40) and advised prescribers on recommended changes to existing 202 

medications (37). 203 

In two studies, interventions were led by oncology nurses (35, 39). Both of these interventions 204 

involved patient education and focused on either the management of pain (35) or medication 205 

side-effects (39). One of these studies also included family caregivers who were asked to be 206 

present during home visits by the nurses delivering the intervention (35). Another patient 207 

education-based intervention was delivered by either an oncology nurse or physician who 208 

formed part of patients’ oncology team (42). This intervention focused on bone health in males 209 

with prostate cancer who were receiving androgen deprivation therapy and included patient 210 

counselling, a customised written pamphlet on bone health and a prescription for healthy bone 211 

behaviours such as adequate intake of calcium and vitamin D (42). In another patient 212 

education-based intervention, patients with breast cancer received written educational 213 

material in the post during the first year of anastrozole therapy to promote adherence (36). 214 
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Patients also received gift items of low monetary value (e.g. tablet box). The remaining study 215 

focused on pain management whereby patients in the intervention arm completed a pain 216 

assessment survey, which was available to their oncologists (41). No further information was 217 

provided in terms of how the intervention was delivered.   218 

Interventions were most commonly delivered face-to-face (35, 37, 39, 40, 42) or by telephone 219 

(34, 40). A number of interventions used written material (e.g. letters, booklets, pamphlets) as 220 

either the core intervention (36) or as a supplementary component (35, 38, 42). Five studies 221 

included follow-up interventions that occurred at periods ranging from one week to 12 months 222 

(34-36, 39, 42). Intervention time requirements were documented in three studies (34, 37, 39) 223 

and ranged from an average of 15-20 minutes (34) to 55 minutes per intervention (37). Only 224 

one study reported on intervention preparation time, which ranged from 30-45 minutes for 225 

each patient visit (37).  226 

[insert Table 2] 227 

Underpinning evidence and theory base (Objective 4) 228 

Five studies provided information in relation to the intervention development process (35, 36, 229 

38, 39, 42). In all cases, the amount of information provided was limited. One study reported 230 

that the intervention was based on the review of existing pain management material and input 231 

from pain consultants without providing any further elaboration (35). Three studies reported 232 

that components of the interventions were developed in collaboration with patients (36) or 233 

clinicians (38, 42) but without describing the process. In the remaining study, the intervention 234 

was reportedly based on a teaching tool from a cancer care organisation (39). No studies 235 

reported the use of any theory underpinning intervention development. 236 

 237 

Outcomes measures (Objective 5) 238 

Outcome measures that were used in included studies are reported in Table 2. Three of the 239 

studies reported on prescribing-related outcomes (37, 38, 41) and seven of the studies reported 240 

on adherence-related outcomes (34-36, 38-40, 42). Prescribing- related outcomes involved 241 
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assessments of medication appropriateness using Beers criteria for potentially inappropriate 242 

medication use in older adults (37), drug-related problems (e.g. drug-drug interactions, dosing 243 

and administration issues) (38) , vaccination rates (37) and pain management (41). 244 

Adherence-related outcomes were described and assessed using varying terminology including 245 

adherence (38, 40, 42), compliance (35, 36), persistence on therapy (34, 36) and unplanned 246 

therapy interruptions (39). One study examined adherence to healthy bone behaviours which 247 

included intake of calcium and vitamin D (42) . Most adherence-related outcomes were 248 

assessed using patient self-report (e.g. log books) (35, 36, 40, 42). Conliffe et al. measured 249 

persistence to therapy as the percentage of patients that remained on the antineoplastic 250 

medication three months post-intervention (34). Ribed et al. measured adherence using the 251 

medication possession ratio (a ratio of doses delivered to doses the patient should have taken 252 

within a certain timeframe), which was automatically calculated by the electronic prescription 253 

software (38). 254 

Most studies stated the time points at which outcomes were assessed (34, 36-39, 41, 42) with 255 

follow-up assessments ranging from two weeks (39) to 12 months post-intervention (36). 256 

Key findings relating to the review question (Objective 6) 257 

Key study findings relating to the review question are summarised in Table 3 and outlined 258 

below.  259 

Of the five studies involving RCT designs, two reported on prescribing-related outcomes (37, 260 

41) and three reported on adherence-related outcomes (35, 36, 39). At the four-week follow-261 

up, Nipp et al. (37) reported positive preliminary findings from a pilot RCT in the intervention 262 

group compared to the control group in terms of fewer potentially inappropriate medications 263 

(3.46 vs. 4.80, p = 0.069), fewer discrepant medications (5.82 vs. 8.07, p = 0.094), and higher 264 

vaccination rates for influenza and pneumonia (Table 3). Trowbridge et al. (41) reported higher 265 

post-intervention levels of analgesic prescribing in the intervention group compared to the 266 

control group (25% vs 5%, p = 0.0162), but no significant difference between the groups in the 267 

under-treatment of pain (35% vs. 38%, respectively). 268 
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In terms of adherence-related outcomes, Hadji et al. (36) reported no differences between 269 

intervention and control groups for compliance or persistence at 12-month follow-up (36). 270 

Riese et al. (39) reported that the chances of a patient-initiated unplanned therapy interruption 271 

at two-weeks post-intervention were lower in the intervention group compared to the control 272 

group (Odds ratio 0.14, 95% confidence interval 0.03 – 0.69, p = 0.01). This was not sustained at 273 

the three-month follow-up assessment whereby no significant differences were observed 274 

between intervention and control groups. The study by Ferrell et al. (35) targeted adherence 275 

but only reported on preliminary results and did not differentiate between intervention and 276 

control group data. 277 

Of the four non-randomised studies, only one reported on prescribing-related outcomes (38). 278 

Ribed et al. reported a significantly higher number of drug-related problems (DRPs) in the 279 

intervention group compared to the control group (p=0.008). The most commonly identified 280 

DRPs were drug-drug interactions (57.3%), dosage errors (11.2%) and administration errors 281 

(11.2%). Of the identified DRPs, 74% were rated as significant and 24% were rated as life-282 

threatening.  283 

All four of the non-randomised studies reported on adherence-related outcomes using 284 

comparisons between intervention groups and historical control groups. One study reported 285 

that a higher proportion of intervention group patients were adherent compared to the control 286 

group, at six-months post intervention (95% vs 87.7% respectively, p=0.025) (38). Another study 287 

reported no difference in therapy persistence between intervention and control groups at the 288 

three-month follow-up (73% vs 59% respectively, p=0.7) (34). The other two studies reported 289 

no differences in post-intervention adherence to pazopanib (40) or adherence to calcium and 290 

vitamin D intake at three-month follow-up (42). 291 

[insert Table 3] 292 

 293 
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Table 1: Overview of key study characteristics 294 

Study ID Country Study design Setting Aim/purpose Study population Sample size Outcome measures and 

follow-up assessment 

timepoints 

Conliffe 

2019 (34) 

United 

States 

Pilot study 

involving 

before and 

after design 

with historical 

control group  

Genitourinary 

oncology clinic 

at an academic 

medical centre 

To assess the impact 

of a pilot pharmacist-

led oral 

antineoplastic 

monitoring program 

Patients (≥18 

years) prescribed 

an oral 

antineoplastic 

agent  

33 patients  

 

Intervention 

group (n=11) 

Control 

(n=22) 

Prescribing-related 

- Not assessed  

Adherence-related 

- Persistence on 

therapy  

Other 

- Adherence to pre-

defined monitoring 

standards  

- Need to seek medical 

care (i.e. unplanned 

admissions) 

- Patient satisfaction  

- Financial assessment 

of cost avoidance 

Assessment timepoints 

3 months 

Ferrell 1993 

(35) 

United 

States 

Randomised 

controlled 

trial 

Unclear – 

intervention 

appears to have 

been delivered 

in patients’ 

home 

To report on the 

development and 

implementation of a 

pain management 

educational 

intervention for older 

patients with cancer 

and their family 

Older patients 

(≥60 years) with 

cancer and their 

caregivers 

40 patients 

(number in 

each group 

not reported) 

 

29 family 

caregivers 

Prescribing-related 

- Not assessed 

Adherence-related 

- Medication 

compliance 

Other 

- Pain 

- Quality of life 
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Study ID Country Study design Setting Aim/purpose Study population Sample size Outcome measures and 

follow-up assessment 

timepoints 

caregivers - Non-drug 

interventions 

(including compliance 

and perceived 

effectiveness) 

- Caregiver burden 

Assessment timepoints 

Unclear 

Hadji 2013 

(36) 

Germany Randomised 

controlled 

trial 

109 certified 

breast cancer 

centres/clinics 

To investigate 

whether providing 

educational materials 

to breast cancer 

patients in the first 

year of adjuvant 

endocrine therapy 

leads to 

improvements in 

medication 

compliance and 

persistence 

compared to 

standard treatment 

alone 

Postmenopausal 

women with early-

stage breast 

cancer 

4844 patients 

 

Intervention 

group 

(n=2442) 

Control 

(n=2402) 

 

 

Prescribing-related 

- Not assessed 

Adherence-related 

- Medication 

compliance and 

persistence 

- Time-to-treatment 

discontinuation 

Other 

- Treatment 

tolerability and 

toxicity 

- Disease-free survival 

Assessment timepoints 

12 months 
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Study ID Country Study design Setting Aim/purpose Study population Sample size Outcome measures and 

follow-up assessment 

timepoints 

Nipp 2019 

(37) 

United 

States 

Pilot 

randomised 

controlled 

trial 

General hospital To demonstrate the 

feasibility and 

preliminary efficacy 

of integrating 

pharmacists into the 

care of older adults 

with cancer in 

enhancing 

medication 

management and 

vaccination 

administration 

 

 

Older patients 

(≥65 years) 

receiving 

outpatient first-

line intravenous 

chemotherapy for 

breast, 

gastrointestinal or 

lung cancer (any 

stage) 

60 patients 

 

Intervention 

group (n=29) 

Control 

(n=31) 

Prescribing-related 

- Medication 

appropriateness 

(assessed using 

Beers Criteria (43) ) 

- Number of 

discrepant 

medications 

(difference between 

patient report and 

the electronic health 

record) 

- Vaccination rates 

Adherence-related 

- Not assessed 

Other 

- Study feasibility and 

intervention 

acceptability 

Assessment timepoints 

4 weeks  

Ribed 2016 

(38) 

Spain Before and 

after design 

with historical 

control group 

Tertiary hospital 

 

To evaluate a 

pharmaceutical care 

program for cancer 

outpatients receiving 

oral anti-cancer 

Adult patients 

with an onco-

haematologic 

tumour starting 

oral 

249 patients 

 

Intervention 

group (n=134) 

Control 

Prescribing-related 

- Drug-related 

problems (potential 

medication errors) 

- Capacity for harm 
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Study ID Country Study design Setting Aim/purpose Study population Sample size Outcome measures and 

follow-up assessment 

timepoints 

agents chemotherapy (n=115) 

 

- Drug interactions 

Adherence-related 

- Adherence 

Other 

- Pharmacist 

interventions 

(number, type, 

acceptance rate of 

recommendations) 

- Adverse events 

- Patient satisfaction 

Assessment timepoints 

6 months 

Riese 2017 

(39) 

Germany Cluster 

randomised 

controlled 

trial 

Outpatient 

oncology 

practices (n=28) 

To evaluate the 

effectiveness of a 

standardised patient 

education program 

delivered by specially 

trained oncology 

nurses on therapy 

management 

regarding side-effects 

and unplanned 

therapy interruptions 

in outpatient 

oncology care 

Patients (≥18 

years) newly 

adjusted on an 

oral anti-cancer 

therapy 

165 patients 

 

Intervention 

group (n=111) 

Control 

(n=54) 

Prescribing-related 

- Not assessed 

Adherence-related 

- Frequency of 

unplanned therapy 

interruptions 

Other 

- Frequency of 

therapy-related 

side-effects 

Assessment timepoints 

Multiple timepoints up 

to 12 weeks  

Todo 2019 Japan Before and Outpatient To evaluate the Patients receiving 50 patients Prescribing-related 
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Study ID Country Study design Setting Aim/purpose Study population Sample size Outcome measures and 

follow-up assessment 

timepoints 

(40) after study 

design with 

historical 

control group 

cancer 

chemotherapy 

clinic 

effects of a 

comprehensive 

pharmaceutical care 

intervention on the 

incidence of adverse 

events and the 

duration of therapy in 

outpatients who 

received pazopanib 

for renal cell 

carcinoma 

pazopanib for 

renal cell 

carcinoma from 

the outpatient 

clinic 

 

Intervention 

group (n=37) 

Control 

(n=13) 

- Not assessed 

Adherence-related 

- Adherence 

Other 

- Incidence of adverse 

events 

- Time to treatment 

failure 

Assessment timepoints 

Unclear 

Trowbridge 

1997 (41) 

United 

States 

Randomised 

controlled 

trial 

23 outpatient 

oncology clinics 

To determine the 

effectiveness of a 

clinical practice 

intervention in 

improving the control 

of pain in outpatient 

cancer patients 

Outpatients (≥18 

years) with a 

carcinoma or 

sarcoma and 

recurrent or 

metastatic disease 

who were 

experiencing 

cancer-related 

pain 

320 patients 

 

Intervention 

group (n=160) 

Control 

(n=160) 

Prescribing-related 

- Pain Management 

Index 

Adherence-related 

- Not assessed 

Other 

- Self-rated pain 

assessment 

Assessment timepoints 

4 weeks 

Tsang 2018 

(42) 

Canada Pilot study 

involving 

before and 

after design 

with historical 

control group 

Urology and 

radiation 

oncology 

genitourinary 

clinics at a 

tertiary cancer 

To evaluate the 

feasibility of 

implementing a 

multimodal patient 

education 

intervention and 

Men with prostate 

cancer receiving 

androgen 

deprivation 

therapy 

103 patients 

 

Intervention 

group (n=52) 

Control 

(n=51) 

Prescribing-related 

Not assessed 

Adherence-related 

Adherence to healthy 

bone behaviours 

(including vitamin D and 
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Study ID Country Study design Setting Aim/purpose Study population Sample size Outcome measures and 

follow-up assessment 

timepoints 

centre measure its ability to 

improve adherence 

to healthy bone 

behaviours in men 

with prostate cancer 

receiving androgen 

deprivation therapy 

 

calcium intake) 

Other 

- Study feasibility 

(recruitment rate, 

patient satisfaction) 

- Bone mineral density 

test ordering 

- Patient knowledge  

and health beliefs 

regarding 

osteoporosis 

Assessment timepoints 

3 months 

 295 

 296 

Table 2: Summary of intervention characteristics 297 

Study 

ID 

Intervention summary and  

focus 

EPOC 

classification 

Underpinning 

evidence/theory 

base 

Intervention 

targets 

Intervention 

deliverer and mode 

of delivery 

Intervention 

duration 

Conliffe 

2019 

(34) 

Pharmacist-led antineoplastic 

monitoring program with three 

follow-up visits. The 

pharmacists reviewed 

monitoring parameters, 

assessed medication-related 

issues and provided 

Delivery 

arrangements 

Not documented Patients 

prescribed an oral 

antineoplastic 

agent in the 

genitourinary 

oncology clinic  

Intervention 

delivered by specialist 

oncology pharmacist, 

primarily by 

telephone (unless 

patients had 

previously scheduled 

Each follow-up call 

required approx. 

15–20 minutes of 

time (including 

preparative work 

and time on the 

phone) 

Jo
urn

al 
Pre-

pro
of



 

19 

Study 

ID 

Intervention summary and  

focus 

EPOC 

classification 

Underpinning 

evidence/theory 

base 

Intervention 

targets 

Intervention 

deliverer and mode 

of delivery 

Intervention 

duration 

counselling as needed.  

Adherence-focused 

intervention. 

visits coinciding with 

a follow-up interval) 

Ferrell 

1993 

(35) 

Nurse-led pain management 

education program with two 

follow-up visits. The nurse 

provided verbal instruction and 

supplemented the intervention 

with written and audio 

information. 

Adherence-focused 

intervention. 

Delivery 

arrangements 

Development of 

the program 

materials was 

reportedly based 

on a review of 

existing materials 

and literature with 

input from pain 

consultants. No 

further details 

provided and no 

mention of any 

underpinning 

theory. 

Older cancer 

patients and their 

caregivers 

The teaching program 

was delivered face-

to-face by an 

oncology nurse 

during home visits. 

Written patient 

education booklets 

and audiocassette 

tapes were also 

provided. 

Not documented  

Hadji 

2013 

(36) 

Patients received educational 

material in the post, and gifts 

of low monetary value to 

promote medication 

adherence. 

Adherence-focused 

intervention. 

Delivery 

arrangements 

All educational 

materials were 

reportedly 

developed in 

collaboration with 

breast cancer 

survivors. No 

further details 

provided and no 

mention of any 

Postmenopausal 

women with early-

stage breast 

cancer 

Intervention deliverer 

not specified. 

Educational materials 

were sent to the 

patient via mail and 

this was co-ordinated 

by the research 

centre. 

Not documented 
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Study 

ID 

Intervention summary and  

focus 

EPOC 

classification 

Underpinning 

evidence/theory 

base 

Intervention 

targets 

Intervention 

deliverer and mode 

of delivery 

Intervention 

duration 

underpinning 

theory. 

Nipp 

2019 

(37) 

Pharmacist-led medication 

management and vaccination 

administration program, 

whereby the pharmacists 

reviewed patients’ medication 

history and evaluated the 

appropriateness of prescribing. 

Prescribing-focused 

intervention. 

Delivery 

arrangements 

Not documented Older patients 

(≥65 years) 

receiving 

outpatient first 

line intravenous 

chemotherapy for 

breast, 

gastrointestinal, or 

lung cancer (any 

stage) 

A clinical pharmacist 

delivered the 

intervention face-to-

face during a single 

in-person visit  

Pharmacists spent 

between 30-45 

minutes preparing 

for each study visit. 

The median length 

of the pharmacists’ 

visits was 55 

minutes (range 30-

75) per patient.  

Ribed 

2015 

(38) 

Pharmacist-led pharmaceutical 

care program which consisted 

of patient education and 

information brochures for each 

oral anti-neoplastic agent, with 

additional personalised 

instructions for symptom 

management. Pharmacists 

identified drug-related 

problems and made 

recommendations to patients 

and/or physicians. 

Adherence and prescribing 

focused intervention. 

 

Delivery 

arrangements 

The 

pharmaceutical 

care program was 

reportedly 

developed by a 

group of clinical 

pharmacists, 

oncologists and 

haematologists 

and followed 

recommended 

standards for oral 

antineoplastic 

agents.  

 

Adult patients 

starting oral 

antineoplastic 

agents 

A clinical pharmacist 

with expertise in 

oncology and 

haematology, 

delivered the 

intervention during 

three clinical 

interviews over a six 

month period in the 

outpatient pharmacy 

(beginning of 

treatment, one 

month and six 

months later). The 

intervention was 

Not documented  
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Study 

ID 

Intervention summary and  

focus 

EPOC 

classification 

Underpinning 

evidence/theory 

base 

Intervention 

targets 

Intervention 

deliverer and mode 

of delivery 

Intervention 

duration 

No further details 

provided and no 

mention of any 

underpinning 

theory. 

supplemented by 

written information 

brochures for each 

oral anticancer agent. 

Riese 

2017 

(39) 

Nurse-led patient education 

program comprising four 

sessions that focused on 

medication management 

(including side-effects and 

unplanned therapy 

interruptions).  

Adherence-focused 

intervention. 

Delivery 

arrangements 

Intervention 

development was 

reportedly based 

on a teaching tool 

from the 

Multinational 

Association of 

Supportive Care in 

Cancer. No further 

details provided 

and no mention of 

any underpinning 

theory. 

Patients newly 

adjusted on an 

oral anti-cancer 

therapy 

Oncology nurses 

delivered face-to-face 

education sessions 

The first patient 

education session 

was not to take 

more than 45 

minutes. Follow-up 

sessions were not 

to take more than 

30 minutes.  

Todo 

2019 

(40) 

 

 

Pharmacist-led intervention 

that included patient 

education and management of 

adverse events. A dedicated 

hotline was also established to 

enable direct communication 

between patients and the 

pharmacist, and facilitate 

monitoring of adherence and 

Delivery 

arrangements 

Not documented Outpatients with 

renal cell 

carcinoma who 

received 

pazopanib at the 

outpatient cancer 

chemotherapy 

clinic  

Pharmacists 

(including an 

oncology pharmacist) 

conducted face-to-

face consultation 

with patients. 

Patients could also 

speak with the 

pharmacist when 

Not documented 
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Study 

ID 

Intervention summary and  

focus 

EPOC 

classification 

Underpinning 

evidence/theory 

base 

Intervention 

targets 

Intervention 

deliverer and mode 

of delivery 

Intervention 

duration 

adverse events. 

Adherence-focused 

intervention. 

needed via a 

dedicated hotline.  

Trowbri

dge 

1997 

(41) 

Oncologists were instructed to 

review a summary sheet 

containing results of a pain 

assessment survey completed 

by patients, prior to evaluating 

patients.  

Prescribing-focused 

intervention. 

Delivery 

arrangements 

Not documented Cancer patients 

with pain and their 

oncologists  

Unclear who 

delivered the 

intervention and how 

it was delivered. 

 

Not documented 

Tsang 

2018 

(42) 

Nurse/oncologist led 

intervention comprising a 

“healthy bones” prescription, 

face-to-face education and a 

customised written pamphlet. 

Adherence-focused 

intervention. 

Delivery 

arrangements 

The pamphlet on 

bone health was 

reportedly created 

through a 

collaborative 

effort between 

different clinicians 

(oncologists, a 

geriatrician, an 

endocrinologist), a 

physiotherapist 

and the hospital 

patient education 

department. No 

further details 

provided and no 

Male cancer 

patients receiving 

androgen 

deprivation 

therapy for 

prostate cancer  

The intervention was 

delivered using a 

combination of face-

to-face education and 

written material by 

an oncology nurse or 

physician who were 

part of the oncology 

team. 

Not documented 
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Study 

ID 

Intervention summary and  

focus 

EPOC 

classification 

Underpinning 

evidence/theory 

base 

Intervention 

targets 

Intervention 

deliverer and mode 

of delivery 

Intervention 

duration 

mention of any 

underpinning 

theory 

 298 

  299 
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Table 3: Overview of key findings from included studies 300 

Study ID Key findings relating to medication prescribing and adherence 

Conliffe 2019 (34) Adherence-related outcomes 

Persistence on therapy: At three month follow-up, a higher proportion of intervention group patients remained on the 

prescribed oral antineoplastic medication compared to the control group (73% vs 59% respectively, p=0.7). 

Ferrell 1993 (35) Adherence-related outcomes  

Medication compliance: Preliminary results indicated that many patients were only taking 70% of the medications 

prescribed. Intervention and control group data were not reported separately. 

Hadji 2013 (36) Adherence-related outcomes 

Compliance: At 12-month follow-up, overall compliance across both groups was 88.6%. There was no difference in 

compliance between the intervention and control group (88.5% vs 88.8% respectively, p=0.81) 

Persistence: At 12-month follow-up, overall persistence across both groups was 41.8%. There was no difference in 

persistence on therapy between the intervention and the control group (40.5% vs 43% respectively, p=0.18).  

Nipp 2019 (37) Prescribing-related outcomes 

Potentially inappropriate medications: At four-week follow-up, intervention patients had fewer potentially inappropriate 

medications than control group patients (3.46 vs. 4.80, p = 0.069), although differences were not statistically significant.  

Discrepant medication: At four-week follow-up, intervention patients had fewer discrepant medications than control 

group patients (5.82 vs. 8.07, p = 0.094), although these differences were not statistically significant.  

Vaccination rates: At four-week follow-up, intervention patients had higher rates of obtaining vaccinations for 

pneumonia (27.6% vs. 0.0%, p = 0.005) and influenza (27.6% vs. 0.0%, p < 0.001) than control group patients. Similarly, at 

eight-week follow-up, intervention patients had higher rates of obtaining vaccinations than control group patients for 

pneumonia (37.9% vs. 0.0%, respectively p < 0.001) and influenza (31.0% vs. 0.0%, respectively p < 0.001). 

Ribed 2015 (38) Prescribing-related outcomes  

Drug-related problems: Over the six-month follow-up period, a significantly higher number of drug-related problems 

were detected in the intervention group (n=169) compared to the control group (n=106, p=0.008). Drug-related 

problems primarily consisted of drug-drug interactions (57.4%), incorrect administration or time of use (11.2%), and 
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Study ID Key findings relating to medication prescribing and adherence 

excessive drug dosing (8%).  

Capacity for harm: Of the drug-related problem identified 74% were rated as significant and 24% were rated as life-

threatening. Differences in the capacity for harm between the intervention and control group were not reported. 

Drug interactions: During the six-month follow-up, 80 interactions were identified in the control group compared to 93 

interactions in the intervention group. The only statistically significant between group differences were for type X 

interactions i.e. involving contraindications or drug combinations that are to be avoided (6.7 % in the intervention group 

vs. 26.3 % in the control group; p = 0.001). 

Adherence-related outcomes 

Adherence: At six-months follow-up, a higher proportion of intervention group patients were adherent compared to 

control group patients (95% vs 87.7% respectively, p=0.025). 

Riese 2017 (39) Adherence–related outcomes 

Unplanned therapy interruption: The intervention group had a lower chance of experiencing a patient-initiated 

unplanned therapy interruption two weeks’ post-intervention (Odds ratio; 0.14, 95% confidence interval; 0.03, 0.69; 

p=0.01). This was not sustained at three follow-up assessments over a three-month period whereby no significant 

differences were observed between intervention and control groups (p >0.05). 

Todo 2019 (40) Adherence-related outcomes 

Adherence: There was no reported post-intervention change in adherence in the intervention group, whereas non-

adherence occurred in five out of 13 patients (38%) in the control group. 

Trowbridge 1997 (41) Prescribing-related outcomes  

Prescribing patterns of analgesics: There was a significant post-intervention difference in analgesic prescribing (p=0.0162) 

with changes in prescriptions observed in 25% of intervention group patients (reduction in prescribing in 5% and an 

increase in prescribing in 20%) compared to 14% of control group patients (all involved increases in prescribing).  

Under-treatment of pain: No significant post-intervention difference in the under-treatment of pain between 

intervention and control group (35% vs. 38% respectively) 

Tsang 2018 (42) Adherence-related outcomes  

Self-reported adherence to vitamin D intake ≥ 1000 IU/day: At three-month follow-up, the intervention had no 

Jo
urn

al 
Pre-

pro
of



 

26 

Study ID Key findings relating to medication prescribing and adherence 

statistically significant effect on the odds of receiving vitamin D > 1000 IU per day compared to the control group 

(adjusted odds ratio [OR] 1.8, 95% confidence interval [CI] 0.74–4.5, p = 0.19) 

Self-reported adherence to calcium intake 1000–1500 mg/day: At three-month follow-up, the intervention had no 

statistically significant effect on the odds of receiving the recommended amount of daily calcium (1000–1500 mg/day) 

compared to the control group (adjusted OR 1.5, 95% CI 0.63–3.4, p = 0.37).  
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Discussion 302 

This scoping review provides an overview of interventions evaluated to date that have targeted 303 

medication prescribing and/or adherence in older adults with cancer. Given the growing burden 304 

of cancer among the older population (44), interventions targeting medicines optimisation 305 

within this patient population are of considerable importance in terms of ensuring appropriate 306 

prescribing and use of medicines, and maximising their clinical benefits for patients. Despite the 307 

recognised need for optimising medication prescribing and adherence in older adults with 308 

cancer (45-47), this review has identified a paucity of rigorous evaluations of interventions 309 

specific to these issues using robust study designs. The review also highlights sources of 310 

heterogeneity across included studies in terms of study populations, interventions and 311 

outcome measures, which would limit the potential for pooling outcome data in any future 312 

systematic review.  313 

In this review, study populations comprised patients with active cancer diagnoses and a mean 314 

or median age of ≥65 years. However, the age of individual participants varied considerably 315 

within and between studies (range 18 to 93 years) and only two studies focused specifically on 316 

older adults (35, 37). Differing age profiles among patients with cancer may present different 317 

clinical challenges, particularly in terms of the prevalence of multimorbidity (two or more 318 

chronic conditions) which increases with age (48). Furthermore, a cancer diagnosis frequently 319 

results in the prescription of multiple additional medications, contributing to increased risk of 320 

drug-drug interactions (49, 50). Other important considerations in patients with cancer include 321 

stage of disease, remaining life expectancy, and time to treatment benefit. For patients with 322 

life-limiting illnesses such as cancer, preventative medications for existing health conditions are 323 

often continued in cases where they may no longer be clinically beneficial (51, 52). None of the 324 

included studies referred to life expectancy or stated that patients were receiving palliative 325 

care. There is a need for optimisation of medications throughout the disease trajectory, as 326 

medication appropriateness can change with cancer stage, depending on various factors 327 

including weight, organ function and side-effects of systemic anticancer therapies (53).  328 
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Across included studies, interventions more commonly targeted adherence (seven studies) than 330 

prescribing (three studies), with only one of the included studies targeting both (38). 331 

Intervention components included patient education and medication reviews and were 332 

primarily delivered by pharmacists and nurses. However, in many cases, detailed descriptions of 333 

intervention were lacking. It has yet to be determined which healthcare professionals would be 334 

best suited to delivering interventions to this group of patients and how frequently 335 

interventions should be delivered. Based on previous research conducted among the general 336 

older population (i.e. non-cancer specific), it has been suggested that multifaceted 337 

interventions comprising several intervention components may be more likely to improve 338 

prescribing and adherence than single component interventions (10, 54). In order to enhance 339 

adherence to oral cancer therapy in older adults, the International Society of Geriatric Oncology 340 

has recommended that self-management interventions (e.g. patient education, self-monitoring 341 

for toxicity) be combined with adherence interventions led by healthcare professionals (55) . It 342 

also recommended that technologies such as text messaging, electronic mail and other 343 

automated alert systems be used to promote adherence within this population. The 344 

interventions identified in this review were most commonly delivered either face-to-face or by 345 

telephone and none of them reported including a technological component. A recent review 346 

examining the use of information technology in the monitoring of older patients with cancer 347 

concluded that technology could be beneficial in this patient cohort, but any technology 348 

employed needs to be tailored to the unique needs of this population (e.g. text should be of 349 

appropriately large font size, audio prompts with adjustable volume) (56). 350 

One particular challenge that arose in synthesising information across included studies related 351 

to differences in terminology. For example, in terms of medication adherence, different 352 

parameters were examined across studies including compliance (now superseded by 353 

adherence), persistence and time-to-treatment discontinuation. Medication compliance and 354 

persistence are two different constructs (57) whereby compliance refers to ‘the extent to which 355 

patients act in accordance with the prescribed dosing regimen instructions’, and persistence 356 

refers to ‘the act of continuing the prescribed treatment for the intended duration’ (57). In 357 

addition to this, most studies relied on self-reported data, with only one study using an 358 
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objective measure of adherence in the form of the medication possession ratio (38). Although 359 

there is no gold standard assessment for adherence, it is recommended that a combination of 360 

measures is used to overcome the limitations of any single assessment tool (58).  361 

Variation also existed in the focus of prescribing-related outcomes and the tools that were used 362 

across included studies. For example, one study examined drug-related problems, including 363 

drug interactions (38), while another study examined prescribing of analgesics as part of a pain 364 

management intervention (41). The only study that assessed the appropriateness of medication 365 

prescribing (37) used the Beers criteria (18). The Beers criteria are a well-established and widely 366 

used form of explicit prescribing criteria for older adults. However, they were not specifically 367 

designed or intended to assess prescribing for older adults with cancer and do not target 368 

prescribing omissions (under-prescribing). The FORTA (Fit fOR The Aged) List classifies 369 

medication into four categories (indispensable, beneficial, questionable, avoid) according their 370 

safety, efficacy and overall appropriateness in older adults and includes classifications of 371 

medications for specific types of cancer, as well as a limited number of supportive therapies 372 

(59). Other tools such as the OncPal deprescribing guideline, have been developed specifically 373 

with the aim of identifying PIP among patients with cancer (20). Similar to the Beers criteria, 374 

they focus on the deprescribing of potentially inappropriate medications. The application of 375 

OncPal as part of a clinical intervention targeting older adults with cancer has yet to be 376 

assessed (20). Further research is also required to assess potential prescribing omissions 377 

(under-prescribing) among older patients with cancer and whether patients are receiving 378 

appropriate medications for common symptoms, such as pain. 379 

To enhance future research in this field, more robust processes should be undertaken at all 380 

stages of intervention development, evaluation and reporting. The UK Medical Research 381 

Council's framework on the development and evaluation of complex interventions advocates 382 

that intervention development should be underpinned by evidence and theory with input from 383 

relevant stakeholders (60). The intervention development process precedes preliminary 384 

evaluations of the interventions in the form of pilot and feasibility studies which can be 385 

undertaken in preparation for a definitive trial evaluation to determine whether the 386 

intervention is effective and should be implemented on a wider scale. Five studies referred to 387 
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intervention development, albeit with limited detail, and none of the included studies referred 388 

to the use of any underpinning theory. This limits our ability to understand how the 389 

interventions were intended to exert their effects (61). Future research could benefit from the 390 

application of behaviour change theory by framing the clinical issue to be addressed as a 391 

behaviour and identifying relevant barriers and facilitators that need to be modified using 392 

evidence-based behaviour change techniques. This type of robust methodology has been 393 

previously operationalised in the development and evaluation of interventions targeting 394 

appropriate prescribing and medication adherence for older adults in primary care (62-65). It 395 

remains to be seen whether interventions targeting the general older population can be applied 396 

to older adults with cancer.   397 

The main strength of this scoping review is that it provides a broad overview of literature in this 398 

area. The review followed established methods as set out in the published protocol (28). The 399 

issues highlighted in terms of study design, intervention development and outcome assessment 400 

may help to inform future related research. The review’s methods and search strategies may 401 

serve to inform the development of a protocol for a future systematic review on this topic. 402 

Notable limitations of this review were that it was limited to studies published in the English 403 

language and grey literature was not searched. The limited number of RCT designs and the 404 

inclusion of studies that employed historical control groups, coupled with the fact that 405 

methodological quality of individual studies was not formally assessed, preclude any definitive 406 

conclusions being made regarding intervention effectiveness. Of the five studies involving RCT 407 

designs, one study reported on preliminary data (35) for which no follow-up paper was 408 

identified and another involved a pilot design which was not powered to assess effectiveness 409 

(37) . The other three RCTs had mixed results in terms of the outcomes of interest in this 410 

review. 411 

Conclusion  412 

The scoping review provides a broad overview of the existing literature on interventions aimed 413 

at optimising medication prescribing and adherence in older adults with cancer. The review 414 

findings highlight a paucity of robust study designs and a lack of specific focus on older adults 415 

with cancer. Heterogeneity was also apparent across included studies in terms of study 416 
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populations, interventions and outcome assessments, thereby limiting our ability to draw firm 417 

conclusions. Future research should exercise greater rigour during the stages of intervention 418 

development, evaluation and reporting in order to generate findings that could contribute to a 419 

cumulative evidence base and serve to inform future practice.  420 

 421 

  422 

Jo
urn

al 
Pre-

pro
of



 

32 

Acknowledgements  423 

The authors are grateful to X, for her assistance in reviewing the search strategy. 424 

 425 

Conflicts of interest 426 

None  427 

 428 

Funding 429 

A is supported by B. 430 

C is jointly supported by the D and E [grant number: X]. 431 

F is supported by G [grant number: Y]. 432 

 433 
 434 
 435 

  436 

Jo
urn

al 
Pre-

pro
of



 

33 

References  437 

1. Weir HK, Thompson TD, Soman A, Møller B, Leadbetter S. The past, present, and future of 438 

cancer incidence in the United States: 1975 through 2020. Cancer. 2015;121(11):1827-37. 439 

2. Pilleron S, Sarfati D, Janssen-Heijnen M, Vignat J, Ferlay J, Bray F, et al. Global cancer 440 

incidence in older adults, 2012 and 2035: A population-based study. Int J Cancer. 441 

2019;144(1):49-58. 442 

3. Deliens C, Deliens G, Filleul O, Pepersack T, Awada A, Piccart M, et al. Drugs prescribed for 443 

patients hospitalized in a geriatric oncology unit: Potentially inappropriate medications 444 

and impact of a clinical pharmacist. J Geriatr Oncol. 2016;7(6):463-70. 445 

4. Sharma M, Loh KP, Nightingale G, Mohile SG, Holmes HM. Polypharmacy and potentially 446 

inappropriate medication use in geriatric oncology. J Geriatr Oncol. 2016;7(5):346-53. 447 

5. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A systematic 448 

review of definitions. BMC Geriatr. 2017;17(1):230. 449 

6. Eton DT, Ramalho de Oliveira D, Egginton JS, Ridgeway JL, Odell L, May CR, et al. Building 450 

a measurement framework of burden of treatment in complex patients with chronic 451 

conditions: a qualitative study. Patient Relat Outcome Meas. 2012;3:39-49. 452 

7. Lavan AH, O'Mahony D, Buckley M, O'Mahony D, Gallagher P. Adverse Drug Reactions in 453 

an Oncological Population: Prevalence, Predictability, and Preventability. The Oncologist. 454 

2019;24(9):e968-e77. 455 

8. National Institute for Health and Care Excellence. NICE Guideline [NG5]: Medicines 456 

Optimisation: The Safe and Effective Use of Medicines to Enable the Best Possible 457 

Outcomes. 2015; 2015 United Kingdom https://www.nice.org.uk/guidance/ng5 (accessed 458 

08.12.20) 459 

9. Duerden M, Avery T, Payne R. Polypharmacy and medicines optimisation: Making it safe 460 

and sound. The King’s Fund. London. 2013. Available at 461 

https://www.kingsfund.org.uk/sites/default/files/field/field_publication_file/polypharma462 

cy-and-medicines-optimisation-kingsfund-nov13.pdf (accessed 08.12.20) 463 

10. Clyne B, Fitzgerald C, Quinlan A, Hardy C, Galvin R, Fahey T, et al. Interventions to Address 464 

Potentially Inappropriate Prescribing in Community-Dwelling Older Adults: A Systematic 465 

Review of Randomized Controlled Trials. J Am Geriatr Soc. 2016;64(6):1210-22. 466 

11. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P. STOPP/START 467 

criteria for potentially inappropriate prescribing in older people: version 2. Age Ageing. 468 

2015;44(2):213-8. 469 

Jo
urn

al 
Pre-

pro
of

https://www.nice.org.uk/guidance/ng5
https://www.kingsfund.org.uk/sites/default/files/field/field_publication_file/polypharmacy-and-medicines-optimisation-kingsfund-nov13.pdf
https://www.kingsfund.org.uk/sites/default/files/field/field_publication_file/polypharmacy-and-medicines-optimisation-kingsfund-nov13.pdf


 

34 

12. Lavan AH, Gallagher P, Parsons C, O'Mahony D. STOPPFrail (Screening Tool of Older 470 

Persons Prescriptions in Frail adults with limited life expectancy): consensus validation. 471 

Age Ageing. 2017;46(4):600-7. 472 

13. By the American Geriatrics Society Beers Criteria Update Expert P. American Geriatrics 473 

Society 2019 Updated AGS Beers Criteria(R) for Potentially Inappropriate Medication Use 474 

in Older Adults. J Am Geriatr Soc. 2019;67(4):674-94. 475 

14. Gallagher P, Ryan C, Byrne S, Kennedy J, O'Mahony D. STOPP (Screening Tool of Older 476 

Person's Prescriptions) and START (Screening Tool to Alert doctors to Right Treatment). 477 

Consensus validation. Int J Clin Pharmacol Ther. 2008;46(2):72-83. 478 

15. Rankin A, Cadogan CA, Patterson SM, Kerse N, Cardwell CR, Bradley MC, et al. 479 

Interventions to improve the appropriate use of polypharmacy for older people. Cochrane 480 

Database Syst Rev. 2018;9:CD008165. 481 

16. Hurria A, Browner IS, Cohen HJ, Denlinger CS, deShazo M, Extermann M, et al. Senior 482 

adult oncology. J Natl Compr Canc Netw. 2012;10(2):162-209. 483 

17. Todd A, Williamson S, Husband A, Baqir W, Mahony M. Patients with advanced lung 484 

cancer: is there scope to discontinue inappropriate medication? Int J Clin Pharm. 485 

2013;35(2):181-4. 486 

18. Whitman AM, DeGregory KA, Morris AL, Ramsdale EE. A Comprehensive Look at 487 

Polypharmacy and Medication Screening Tools for the Older Cancer Patient. The 488 

Oncologist. 2016;21(6):723-30. 489 

19. Twycross R, Wilcock A, P. H. Palliative Care Formulary. 6th ed. Pharmaceutical Press 490 

(London) 2018. 491 

20. Lindsay J, Dooley M, Martin J, Fay M, Kearney A, Khatun M, et al. The development and 492 

evaluation of an oncological palliative care deprescribing guideline: the 'OncPal 493 

deprescribing guideline'. Support Care Cancer. 2015;23(1):71-8. 494 

21. Kardas P, Lewek P, Matyjaszczyk M. Determinants of patient adherence: a review of 495 

systematic reviews. Front Pharmacol. 2013;4:91. 496 

22. Sabate E. Adherence to long-term therapies: evidence for action. World Health 497 

Organisation (WHO). 2003. Available from: 498 

http://www.who.int/chp/knowledge/publications/adherence_report/en/ [accessed 499 

08.12.20]. 500 

23. Foulon V, Schöffski P, Wolter P. Patient adherence to oral anticancer drugs: an emerging 501 

issue in modern oncology. Acta Clinica Belgica. 2011;66(2):85-96. 502 

24. Huang WC, Chen CY, Lin SJ, Chang CS. Medication adherence to oral anticancer drugs: 503 

systematic review. Expert Rev Anticancer Ther. 2016;16(4):423-32. 504 

Jo
urn

al 
Pre-

pro
of

http://www.who.int/chp/knowledge/publications/adherence_report/en/


 

35 

25. Neugut AI, Zhong X, Wright JD, Accordino M, Yang J, Hershman DL. Nonadherence to 505 

Medications for Chronic Conditions and Nonadherence to Adjuvant Hormonal Therapy in 506 

Women With Breast Cancer. JAMA Oncol. 2016;2(10):1326-32. 507 

26. Partridge AH, Avorn J, Wang PS, Winer EP. Adherence to therapy with oral antineoplastic 508 

agents. J Natl Cancer Inst. 2002;94(9):652-61. 509 

27. Murphy M, Bennett K, Hughes CM, Lavan A, Cadogan CA. Interventions to optimise 510 

medication prescribing and adherence in older people with cancer: A systematic scoping 511 

review (protocol). Res Social Adm Pharm. 2020;16(12):1627-31. 512 

28. Peters MD, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance for 513 

conducting systematic scoping reviews. Int J Evid Based Healthc. 2015;13(3):141-6. 514 

29. Peters MDJ GC, McInerney P, Munn Z, Tricco AC, Khalil, H. . Chapter 11: Scoping Reviews 515 

(2020 version). In: Aromataris E, Munn Z (Editors). JBI Manual for Evidence Synthesis, JBI, 516 

2020. Available from https://doi.org/10.46658/JBIMES-20-12 [accessed 08.12.20] 517 

30. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for 518 

Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann Intern Med. 519 

2018;169(7):467-73. 520 

31. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res 521 

Methodol. 2005;8(1):19-32. 522 

32. Effective Practice and Organisation of Care (EPOC). The EPOC Taxonomy of Health 523 

Systems Interventions. 2016. Available at: https://epoc.cochrane.org/epoc-taxonomy 524 

[Accessed: 08.12.20]. 525 

33. Ryan R. Cochrane Consumers and Communication Review Group. ‘Cochrane Consumers 526 

and Communication Review Group: data synthesis and analysis’. June 2013. Available at: 527 

http://cccrg.cochrane.org/sites/cccrg.cochrane.org/files/public/uploads/Analysis.pdf  528 

[Accessed: 08.12.20] 529 

34. Conliffe B, Figg L, Moffett P, Lauterwasser L, Parsons LB. Impact of a formal pharmacist-530 

run oral antineoplastic monitoring program: A pilot study in an adult genitourinary 531 

oncology clinic. J Oncol Pharm Pract. 2019;25(4):777-86. 532 

35. Ferrell BR, Rhiner M, Ferrell BA. Development and implementation of a pain education 533 

program. Cancer. 1993;72(11 Suppl):3426-32. 534 

36. Hadji P, Blettner M, Harbeck N, Jackisch C, Luck HJ, Windemuth-Kieselbach C, et al. The 535 

Patient's Anastrozole Compliance to Therapy (PACT) Program: a randomized, in-practice 536 

study on the impact of a standardized information program on persistence and 537 

compliance to adjuvant endocrine therapy in postmenopausal women with early breast 538 

cancer. Ann Oncol. 2013;24(6):1505-12. 539 

Jo
urn

al 
Pre-

pro
of

https://doi.org/10.46658/JBIMES-20-12
https://epoc.cochrane.org/epoc-taxonomy


 

36 

37. Nipp RD, Ruddy M, Fuh CX, Zangardi ML, Chio C, Kim EB, et al. Pilot Randomized Trial of a 540 

Pharmacy Intervention for Older Adults with Cancer. The Oncologist. 2019;24(2):211-8. 541 

38. Ribed A, Romero-Jiménez RM, Escudero-Vilaplana V, Iglesias-Peinado I, Herranz-Alonso A, 542 

Codina C, et al. Pharmaceutical care program for onco-hematologic outpatients: safety, 543 

efficiency and patient satisfaction. Int J Clin Pharm. 2016;38(2):280-8. 544 

39. Riese C, Weiss B, Borges U, Jr., Beylich A, Dengler R, Hermes-Moll K, et al. Effectiveness of 545 

a standardized patient education program on therapy-related side effects and unplanned 546 

therapy interruptions in oral cancer therapy: a cluster-randomized controlled trial. 547 

Support Care Cancer. 2017;25(11):3475-83. 548 

40. Todo M, Shirotake S, Nishimoto K, Yasumizu Y, Kaneko G, Kondo H, et al. Usefulness of 549 

Implementing Comprehensive Pharmaceutical Care for Metastatic Renal Cell Carcinoma 550 

Outpatients Treated with Pazopanib. Anticancer Res. 2019;39(2):999-1004. 551 

41. Trowbridge R, Dugan W, Jay SJ, Littrell D, Casebeer LL, Edgerton S, et al. Determining the 552 

effectiveness of a clinical-practice intervention in improving the control of pain in 553 

outpatients with cancer. Acad Med. 1997;72(9):798-800. 554 

42. Tsang DS, Jones JM, Samadi O, Shah S, Mitsakakis N, Catton CN, et al. Healthy Bones 555 

Study: can a prescription coupled with education improve bone health for patients 556 

receiving androgen deprivation therapy?-a before/after study. Support Care Cancer. 557 

2018;26(8):2861-9. 558 

43. American Geriatrics Society 2015 Updated Beers Criteria for Potentially Inappropriate 559 

Medication Use in Older Adults. J Am Geriatr Soc. 2015;63(11):2227-46. 560 

44. White MC, Holman DM, Goodman RA, Richardson LC. Cancer Risk Among Older Adults: 561 

Time for Cancer Prevention to Go Silver. The Gerontologist. 2019;59(Suppl 1):S1-s6. 562 

45. Turner JP, Shakib S, Bell JS. Is my older cancer patient on too many medications? J Geriatr 563 

Oncol. 2017;8(2):77-81. 564 

46. Oliveira L, Ferreira MO, Rola A, Magalhães M, Ferraz Gonçalves J. Deprescription in 565 

Advanced Cancer Patients Referred to Palliative Care. J Pain Palliat Care Pharmacother. 566 

2016;30(3):201-5. 567 

47. Lund JL, Gupta P, Amin KB, Meng K, Urick BY, Reeder-Hayes KE, et al. Changes in chronic 568 

medication adherence in older adults with cancer versus matched cancer-free cohorts. J 569 

Ger Oncol. 2020. Epub ahead of print. https://doi.org/10.1016/j.jgo.2020.04.012 570 

48. Mahumud RA, Alam K, Dunn J, Gow J. The burden of chronic diseases among Australian 571 

cancer patients: Evidence from a longitudinal exploration, 2007-2017. PloS one. 572 

2020;15(2):e0228744. 573 

49. Mohamed MR, Ramsdale E, Loh KP, Arastu A, Xu H, Obrecht S, et al. Associations of 574 

Polypharmacy and Inappropriate Medications with Adverse Outcomes in Older Adults 575 

Jo
urn

al 
Pre-

pro
of

https://doi.org/10.1016/j.jgo.2020.04.012


 

37 

with Cancer: A Systematic Review and Meta-Analysis. The Oncologist. 2020;25(1):e94-576 

e108. 577 

50. Popa MA, Wallace KJ, Brunello A, Extermann M, Balducci L. Potential drug interactions 578 

and chemotoxicity in older patients with cancer receiving chemotherapy. J Ger Oncol. 579 

2014;5(3):307-14. 580 

51. McLean S, Sheehy-Skeffington B, O'Leary N, O'Gorman A. Pharmacological management 581 

of co-morbid conditions at the end of life: is less more? Ir J Med Sci. 2013;182(1):107-12. 582 

52. LeBlanc TW, McNeil MJ, Kamal AH, Currow DC, Abernethy AP. Polypharmacy in patients 583 

with advanced cancer and the role of medication discontinuation. Lancet Oncol. 584 

2015;16(7):e333-e41. 585 

53. Gonçalves F. Deprescription in Advanced Cancer Patients. Pharmacy. 2018;6(3):88. 586 

54. van Eijken M, Tsang S, Wensing M, de Smet PA, Grol RP. Interventions to improve 587 

medication compliance in older patients living in the community: a systematic review of 588 

the literature. Drugs & Aging. 2003;20(3):229-40. 589 

55. Mislang AR, Wildes TM, Kanesvaran R, Baldini C, Holmes HM, Nightingale G, et al. 590 

Adherence to oral cancer therapy in older adults: The International Society of Geriatric 591 

Oncology (SIOG) taskforce recommendations. Cancer Treat Rev. 2017;57:58-66. 592 

56. Loh KP, McHugh C, Mohile SG, Mustian K, Flannery M, Klepin H, et al. Using Information 593 

Technology in the Assessment and Monitoring of Geriatric Oncology Patients. Curr Oncol 594 

Rep. 2018;20(3):25. 595 

57. Cramer JA, Roy A, Burrell A, Fairchild CJ, Fuldeore MJ, Ollendorf DA, et al. Medication 596 

Compliance and Persistence: Terminology and Definitions. Value Health. 2008;11(1):44-7. 597 

58. Patton DE, Hughes CM, Cadogan CA, Ryan CA. Theory-Based Interventions to Improve 598 

Medication Adherence in Older Adults Prescribed Polypharmacy: A Systematic Review. 599 

Drugs & Aging. 2017;34(2):97-113. 600 

59. Pazan F, Weiss C, Wehling M, Wehling M, Burkhardt H, Schwarz S, et al. The FORTA (Fit 601 

fOR The Aged) List 2018: Third Version of a Validated Clinical Tool for Improved Drug 602 

Treatment in Older People. Drugs & Aging. 2019;36(5):481-4. 603 

60. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and 604 

evaluating complex interventions: the new Medical Research Council guidance. BMJ. 605 

2008;337:a1655. 606 

61. Bk R, Glanz K, editors. Theory at a glance: a guide for health promotion practice (Second 607 

edition). 2005. Available at: https://cancercontrol.cancer.gov/sites/default/files/2020-608 

06/theory.pdf [accessed 08.12.20] 609 

Jo
urn

al 
Pre-

pro
of

https://cancercontrol.cancer.gov/sites/default/files/2020-06/theory.pdf
https://cancercontrol.cancer.gov/sites/default/files/2020-06/theory.pdf


 

38 

62. Cadogan CA, Ryan C, Francis JJ, Gormley GJ, Passmore P, Kerse N, et al. Development of 610 

an intervention to improve appropriate polypharmacy in older people in primary care 611 

using a theory-based method. BMC Health Serv Res. 2016;16(1):661. 612 

63. Cadogan CA, Ryan C, Gormley GJ, Francis JJ, Passmore P, Kerse N, et al. A feasibility study 613 

of a theory-based intervention to improve appropriate polypharmacy for older people in 614 

primary care. Pilot Feasibility Stud. 2018;4:23. 615 

64. Patton DE, Cadogan CA, Ryan C, Francis JJ, Gormley GJ, Passmore P, et al. Improving 616 

adherence to multiple medications in older people in primary care: Selecting intervention 617 

components to address patient-reported barriers and facilitators. Health Expect. 618 

2018;21(1):138-48. 619 

65. Patton DE, Francis JJ, Clark E, Smith F, Cadogan CA, Ryan C, et al. A pilot study of the S-620 

MAP (Solutions for Medications Adherence Problems) intervention for older adults 621 

prescribed polypharmacy in primary care: study protocol. Pilot Feasibility Stud. 622 

2019;5:116. 623 

 624 

Jo
urn

al 
Pre-

pro
of



 

Records identified through 

database searching 

(n =26,688) 

Sc
re

en
in

g 
In

cl
u

d
ed

 
El

ig
ib

ili
ty

 
Id

en
ti

fi
ca

ti
o

n
 Additional records identified 

through other sources 

(n =18) 

Records after duplicates removed 

(n =21,136) 

Records screened  

(n =21,136) 

Records excluded 

(n = 20,827) 

Articles assessed for 

eligibility 

(n =309) 

Articles excluded (n =300) 

 

 

Studies included in 

qualitative synthesis 

(n =9) 

Figure 1: PRISMA flow diagram 

Jo
urn

al 
Pre-

pro
of


