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Abstract
Background
Potentially inappropriate prescribing is common among older adults with multimorbidity due to various reasons, from concurrent application of multiple single-disease clinical guidelines to fragmentation of care. Interventions such as medication review have been implemented worldwide to reduce inappropriate prescribing for older adults. However, the implementability of such interventions are underexplored in the outpatient clinics in Singapore’s public hospitals. Hence, the Pro-M study aims to assess the feasibility of implementing a physician-pharmacist collaborative care intervention in geriatric medicine outpatient clinics to facilitate appropriate prescribing for older adults in Singapore.

Methods
This is a single-arm, non-randomised feasibility study using a pre-post evaluation design. This study consists of two parts: (1) implementation phase of the intervention (6 months) and an (2) evaluation phase (3 months). Eligible patients will be recruited from geriatric medicine outpatient clinics at two public hospitals in Singapore through convenience sampling. The main components of the Pro-M intervention are: (1) pharmacist-facilitated medication reviews with feedback on any medication issues and potential recommendations to physicians, and (2) physicians communicating changes to other relevant prescribers. The evaluation phase will involve surveying and interviewing physicians and pharmacists involved in the implementation of the intervention. A mixed-method approach will be employed for data collection and analysis. The quantitative and qualitative findings will be triangulated and reported using Proctor’s implementation outcomes: appropriateness, penetration, acceptability, fidelity, feasibility, and sustainability. A basic cost analysis will be conducted alongside the study.

Discussion
This is a phase 2 study to test the feasibility of implementing an intervention that was co-created with stakeholders during phase 1 development of an intervention to optimise prescribing for older adults with multimorbidity. The implementation will be assessed using Proctor’s implementation outcomes to provide insights on the process and the feasibility of implementing medication reviews for older adults with multimorbidity as a routine practice in outpatient clinics. Data collected from this study will inform a subsequent scale-up study.

Trial registration
ClinicalTrials.​gov Identifier: NCT05756478. Registered on 06 March 2023.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13690-024-01264-x.
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	Text box 1. Contributions to the literature

	• The Pro-M study aims to assess the feasibility of implementing medication review for older adults with multimorbidity in a busy clinical setting such as the geriatric medicine outpatient clinics in Singapore.

	• This study would observe the direction of the effects of a physician-pharmacist collaborative care intervention in reducing potentially inappropriate medications in older adults attending hospital-based geriatric medicine clinics.

	• The results will inform future plans to scale up the Pro-M intervention in other outpatient specialists’ clinics in Singapore.




Introduction
An ageing population is a rising concern around the world. In 2022, 18.4% of Singapore’s population were aged 65 and above, and this number is predicted to increase to 23.8% in 2030 [1]. Among older adults, multimorbidity of having at least two or more chronic conditions is a common occurrence [2, 3] and in Singapore, one study identified 51.5% of older adults aged 60 and above to have multimorbidity [4]. Multimorbidity is often associated with polypharmacy, which is often defined in literature as taking five or more medications concurrently [5]. Polypharmacy increases one’s risk of experiencing negative clinical outcomes, such as adverse drug reactions (ADRs), falls, and hospitalization [6]. It also increases the likelihood of potentially inappropriate prescribing (PIP) [7]. One of the reasons for the increased risk is that most clinical guidelines and evidence for disease management are focused on treating a single disease [8]. However, polypharmacy can be considered appropriate when the medications prescribed are in line with best evidence [8]. Therefore, being prescribed appropriate medications is more critical, regardless of the numbers [9]. Nonetheless, prescribing for older adults with multimorbidity can be a complex task with the need to factor in various diagnoses as well as the decline in their physiological conditions [10, 11].
Interventions to address PIP among older adults have been conducted worldwide, spanning from pharmacist-related interventions, education, and the involvement of a multidisciplinary team [12–14]. Prescribing tools such as Beers criteria [15], Screening Tool of Older People’s Prescriptions (STOPP) criteria, and Screening Tool to Alert to Right Treatment (START) criteria [16] have also been used to assess inappropriate medication use in older adults [13]. A scoping review has identified medication review as an element in almost 70% of the interventions aimed at reducing PIP among older adults, with an average of 2.5 elements per intervention [17]. Additionally, a review by Bloomfield et al. (2020) assessed the effectiveness of deprescribing interventions for community-dwelling older adults and found that comprehensive medication review may have reduced potentially inappropriate medications (PIMs), along with a slight reduction in mortality [18].
In a Singapore study conducted in 2019, the prevalence of polypharmacy in community-dwelling older adults in Singapore was found to be around 14.5% and is correlated with medication non-adherence [19]. Other factors, such as age (85 years and above), gender (male), health conditions, and ethnicity (Malay or Indian) also increase one’s likelihood of having polypharmacy [19]. Similarly, 58.6% of nursing home residents were exposed to polypharmacy, with PIP observed in 70% of the residents [20]. There have also been efforts to optimise prescribing for older adults in Singapore. A local study done in the nursing homes setting found pharmacist medication reviews beneficial and improve the quality of life and care for the residents indirectly [21]. Another study conducted in the inpatient setting using an implicit tool, recommended its use to review and identify inappropriate medications in a busy setting [22]. However, medication reviews are not part of routine practice in the busy outpatient clinics, due to the time and coordination needed. Hence, the feasibility and effectiveness of implementing such an intervention in the outpatient setting is unknown.
Since medication review in settings like the outpatient clinics has not been well-studied, we embarked on a phase 1 intervention-development study, using theory- and evidence-based, implementation-based, and partnerships approaches to co-create an intervention with relevant stakeholders to address potential contextual challenges. Details on the intervention development process was published in a separate paper [23].
The resulting intervention, Pro-M or Appropriate Prescribing for older adults with Multimorbidity, is a physician-pharmacist collaborative care intervention to optimise prescribing for older adults with multimorbidity at outpatient specialist clinics in Singapore’s public hospitals. The main component is a pharmacist-facilitated medication review, with physicians communicating changes to other relevant prescribers. This second phase study aims to evaluate the feasibility of the intervention from the perspectives of the physicians and pharmacists involved in the implementation. The rationale of conducting a feasibility study is to test and evaluate the implementation of the intervention in real-world settings and identify potential implementation challenges that need to be addressed and adapted for the full-scale study in order to reduce potential resource wastage [24, 25]. As the intervention was co-created with stakeholders from the two study sites, our conjecture is that the implementation of the intervention would likely be feasible to the physicians and pharmacist. In addition, our study aims to provide quality care to the older population in Singapore, which aligns with the Singapore’s Voluntary National Review [26] which takes guidance from United Nations’ Sustainable Development Goals (SDGs) [27] on the goal of good health and well-being.
Study aims and objectives
The aims of the study are:
	1)
To assess feasibility of the intervention among stakeholders using Proctor’s implementation outcomes [28]: Appropriateness, Penetration, Acceptability, Fidelity, Feasibility, and Sustainability (primary).

 

	2)
To collect data on recruitment rate for sample size calculation in the next phase scale-up study (secondary).

 

	3)
To collect pre-post data on the prevalence of PIMs and/or other medication issues for sample size calculation in the next phase scale-up study (secondary).

 

	4)
To conduct a cost analysis of the intervention based on manpower cost and the cost of PIMs and/or medications with other issues identified before and after the medication reviews (secondary).

 






Methods
Study design
This is a single-arm, non-randomised feasibility study using a pre-post evaluation design. Any medication changes related to PIM and other medication issues before and after medication review will be compared. An explanatory sequential mixed method approach will be used for data collection and analysis, where the qualitative findings (e.g., interviews) will be used to explain the quantitative findings (e.g., recruitment rate, implementer survey results) [29]. This study consists of two parts: (1) implementation phase of the intervention (6 months) and an (2) evaluation phase (3 months). An outline of the feasibility study including the intervention and evaluation phases is shown in Fig. 1. Ethics approval was obtained from National Healthcare Group Domain Specific Review Board (NHG DSRB) domain F (Ref. no: 2022/00491). The reporting of this protocol is guided by the standard protocol items: recommendations for interventional trials (SPIRIT) [30] (see Additional file 1: SPIRIT 2013 checklist). The Clinical Trial registration for this study is NCT05756478.
[image: ]
Fig. 1Overview of the Pro-M study design



Setting
The study will be conducted at the geriatric medicine (GRM) outpatient clinic of two public acute hospitals in Singapore. In Singapore, 80% of the primary care is provided by the private sector but the opposite is observed for secondary care (e.g., outpatient settings) [31, 32]. As our study target older adults, GRM outpatient clinics providing care to older patients with multiple chronic conditions are the ideal location to trial the intervention. Furthermore, the intervention was co-created with the stakeholders from both study sites and that medication review for older adults with multimorbidity is not a routine practice. The clinic physicians are invited to refer eligible patients to the study, while the pharmacists conducting medication reviews are part of the study teams at each hospital site.

Screening and recruitment of patients
Eligible patients will be pre-screened and invited to join the study by their attending GRM physicians through convenience sampling. The inclusion criteria are as follow: aged 65 and above, current patient of GRM outpatient clinic, and taking five or more medications daily. On the other hand, patients will be excluded if they are below 65 years old, currently receiving other types of pharmacist services (e.g., medication therapy management), are unable to understand and communicate in English, Chinese, or Malay and if patient or caregiver decline to participate in the study. Participation in this study is fully voluntary, and if they agree to participate, written informed consent will be taken face-to-face by a study team member at each hospital. There is no consensus on the optimal sample size for pilot or feasibility studies and the size is dependent on the objective of the study [33]. Hence, we did not perform a sample size calculation. Instead, we consulted and discussed with stakeholders at both sites and agreed to recruit 30 patients per site for this study, which will provide sufficient insights into the implementation process.

Intervention specification
The prototype for the intervention evolved from multiple scoping reviews and modified Delphi studies and was finalised through a co-creation exercise with stakeholders consisting of geriatricians and pharmacists at both study sites during phase 1. In summary, various theoretical frameworks and taxonomy, such as Theoretical Domains Framework (TDF), Behaviour Change Wheel (BCW), and Behaviour Change Techniques (BCTs), were employed at different time points to develop the intervention [34–36]. The detailed account of the intervention development process has been reported in another publication [23]. The main components for this intervention are: (1) pharmacist-facilitated medication review with feedback and recommendation to physicians and (2) physicians communicating medication changes made by other prescribers when needed. Table 1 shows the process of operationalisation of the BCTs in the Pro-M study.
Table 1Operationalisation of BCTs in Pro-M study


	BCTs identified from modified Delphi study [37]
	Context during phase 1 prototype development
	Operationalizing BCTs in the Pro-M Study

	Credible source
	Pharmacists who are experienced in geriatric pharmacology
	Medication reviews are led by pharmacists, who will be present at the clinic during review sessions

	Restructuring the physical environment
	Presence of pharmacist in clinics

	Instruction on how to perform the behaviour
	Guidelines to assist in optimizing prescribing
	Pharmacists will conduct medication review using prescribing tools (e.g., Beers Criteria)

	Information about health consequences
	Feedback from pharmacists on occurrence of PIMs post-medication review
	Physicians will receive patient-specific feedback on PIMs or other medication issues identified by pharmacists

	Feedback on outcomes of behaviour

	Problem solving
	Physicians will identify medication problems and/or discrepancies, and then discussing with pharmacists as well as patients for necessary changes to be made
	Physicians will ascertain medication review outcomes and any recommendations from the pharmacists, before making the next prescribing decision (e.g., to reduce PIMs)

	Goal setting (outcome)

	Goal setting (outcome)
	Ensuring proper documentation on reasons behind addition or removal of medications and provide feedback to other relevant prescribers
	Documentation of medication indications and communicating changes to other relevant prescribers

	Feedback on outcomes of behaviour




As our intervention was developed with the considerations on integrating medication review into routine outpatient care, variations in the delivery format between the sites were accommodated, due to the operational context and preference in practice at each site. For instance, there are two modes of recruiting eligible patients at both sites. One site has the option of calling patients beforehand to introduce the study, whereas the other site will mainly recruit patients on-the-spot during the day of appointment. Patients who consent to participate in the study will undergo a one-time medication review with a pharmacist. Medication review will be conducted either in-person or through a tele-med consultation, using preferred prescribing tools of choice (e.g., Beers criteria, STOPP/START) by the site pharmacists. Findings of any PIMs and other issues will be highlighted to the physicians so that they could take this information into consideration when making prescribing decisions during their consultations with patients. The changes would then be documented and communicated to the patients and other relevant prescribers via discussions or a memo. The feasibility of implementing medication reviews in routine outpatient practice among the stakeholders (patients, physicians, pharmacists) will be evaluated through surveys. In addition, in-depth interviews will also be conducted with selected implementers (physicians and pharmacists) to understand additional barriers experienced in the implementation process.

Outcome measures
Primary outcome and data collection
The primary focus of this study is to assess the feasibility of implementing the physician-pharmacist collaborative care intervention from the stakeholders’ perspectives, which will be reported qualitatively. Surveys will be conducted to explore stakeholders’ attitudes and experiences during the intervention. In-depth interviews will follow with selected implementers to elicit insights as well as qualitative interpretations to the survey findings.
A short 11-item patient survey (see Additional file 2: Pro-M patient survey) will be administered after the intervention to measure patients’ attitudes toward acceptance and appropriateness of the intervention. They will also be asked if they will be willing to pay for medication review as part of their routine care in the future. On the other hand, physicians and pharmacists involved in the intervention will be invited to participate in the evaluation phase. To achieve this goal, a 25-item implementer survey was developed using Proctor’s implementation framework (Penetration, Appropriateness, Acceptability, Fidelity, Feasibility, and Sustainability) [28] and each item will be measured using a 5-point Likert scale (see Additional file 3: Pro-M implementer survey).
In addition, some quantitative data, such as time taken to conduct the medication review, number of discussions between physicians and pharmacists, number of communication efforts by the physicians, and the number of agreements between the physicians and the pharmacists on PIM and other medication issues identified, will be collected alongside the intervention. This quantitative information will be triangulated with the survey and interview results to provide a fuller picture on the feasibility of the intervention.

Secondary outcomes and data collection
To provide information for sample size calculation for the next phase scale-up study, the average number of PIMs per patient before and after medication review and the prevalence of PIMs among patients will be collected. For the purpose of this study, prevalence is defined as having at least one PIM prescribed. Medication data on identified PIM and other medication issues will be collected over two time points: once during the medication review and a retrospective data collection from patient’s last GRM appointment. The retrospective data will form the comparison and represent ‘usual care’ where medication review is only done in an ad-hoc and informal basis, if any. This comparison will help to ascertain if medication reviews impact physicians’ prescribing decisions in any way.
In addition, a basic cost analysis will be conducted to compare the cost of manpower for medication review and the cost of PIMs or other medications issues identified before and after the medication reviews. Manpower cost to conduct medication reviews will be estimated by the time needed to a conduct a medication review. Cost of PIMs and other medication issues identified and resolved will be collected to estimate the monthly cost savings from discontinued medications and any substituted medications, if there are [21]. The unit cost of medications will be calculated using the private costs of medications before government subsidies. The cost information collected will provide insights on the longer-term sustainability of implementing medication review in routine care for older adults with multimorbidity.


Data analysis
Quantitative data
Descriptive statistics will be used to report patients’ characteristics, the prevalence of PIMs and other medication issues identified, and results from the patient and implementer surveys. We plan to observe the direction of impact of medication review on PIMs and other medication issues identified. In addition, a paired t-test for the difference in two means will be used to determine any changes in PIMs before and after medication reviews, which could be used to estimate the effect size for sample size calculation during the next phase scale-up study.

Qualitative data
The survey findings will be supplemented with findings from the semi-structured in-depth interviews. The interviews will only be on a selected pool of implementers (physicians and pharmacists) from both hospitals and will be audio-recorded and transcribed for analysis. The transcripts will be coded using a hybrid approach of inductive and deductive coding. The codes will be examined and analysed for key themes.


Data Management and protection
Informed consent will be taken from all participants involved either during the intervention or the evaluation phase of this study. All participants (patients, physicians, and pharmacists) will be given a unique subject identifier (ID), and the data collected will be anonymised. Informed consent forms, completed surveys, and audio recordings and transcripts from interviews will be kept in a locked cabinet, within an access-restricted office or stored on a secured network at the research sites. The findings from this study will be disseminated through platforms such as conferences and journal publications.


Discussion
The Pro-M study aims to assess the feasibility of implementing a medication review in the outpatient clinic setting to facilitate appropriate prescribing for older adults with multimorbidity, as well as promoting communication between prescribers, pharmacists, and other physicians. Although effectiveness is not the primary focus of this study, we intend to collect indicators such as pre-post PIMs identified and any reduction in the number of PIMs to shed some light on the direction of the effect of the intervention. Overall, the findings from this study will not only inform feasibility of the intervention in the outpatient clinics, but also be used to inform any adaptations in the intervention or the process that might be needed when planning for the next phase scale-up study. This will be done mainly through data collected on patient recruitment rate, PIMs reduction, patients’ experiences during the intervention, cost-analysis, and feedback from the onsite implementation team. As this is a feasibility study, we want to first determine how to implement the workflow in a busy clinic, with the goal to upscale the intervention in phase 3, and the eventual goal to integrate this intervention as routine care for older adults with multimorbidity. In addition, most of the prescribing-related interventions are implemented in primary care, nursing homes and inpatient settings [38].Thus, our study will contribute to the existing literature by reporting the implementation of such an intervention in hospital outpatient settings and seek to inform hospital providers in Singapore and elsewhere who are looking to optimise prescribing in their settings.
The strength of conducting a feasibility study comes from the exploration of the implementation process in a smaller group that allows for adaptations in parameters like mode of recruitment or eligible criteria [39].In addition, the two sites involved have operational differences in their implementation, which will allow for observation of the same intervention elements in different contexts. Understanding the circumstances which something worked or did not work will inform future adaptions to other outpatient clinics.
There are also practical limitations to this study. Patients are recruited based on convenience sampling through referral by their attending physicians. Due to the small sample size, our results will not have adequate statistical power to detect significant change. However, demonstrating effectiveness is not an aim of this study. Thus, a larger scale-up study will be needed to determine its effectiveness and generalisability to older adults with multimorbidity in Singapore. Due to resource constraints, we are unable to recruit Tamil-speaking patients, which is also one of the official languages spoken in Singapore.
In conclusion, the Pro-M study will provide data on the feasibility of implementing an intervention to improve prescribing for older adults with multimorbidity in the outpatient clinics of public acute hospitals in Singapore. Although operational challenges are anticipated, results from the study will inform the feasibility of implementing this intervention on a wider scale in the future, with the potential to benefit older adults with multimorbidity.

Acknowledgements
We would like to thank A/Professor Mihir Gandhi and Dr Shi Luming from the Singapore Clinical Research Institute and Mr Robin Choo from Geriatric Education and Research Institute for their guidance on the statistical and cost analysis part of the study. No one received compensation for their contributions.

Author contributions
All authors (JYT, PHJT, CYC, KTT, WA, SL, AGCA, KKK, XYT, WMSL, WDVE, HL, YYD, PL) have contributed to the conceptualisation of the intervention and study design and methods. JYT has made the first draft of the manuscript. All authors (JYT, PHJT, CYC, KTT, WA, SL, AGCA, KKK, XYT, WMSL, WDVE, HL, YYD, PL) have contributed and approved the final manuscript.

Funding
This research is supported by the Geriatric Education and Research Institute Limited, Singapore under its Intramural Research Grant [GERI1630].

Data availability
Data sharing is not applicable to this article as no datasets were generated or analysed during the current study.

Declarations
Study status
At the time of submission, recruitment is ongoing for the study.

Ethics approval and consent to participate
Ethics approval was obtained from National Healthcare Group Domain Specific Review Board (NHG DSRB) domain F (Ref. no: 2022/00491).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


Abbreviations
	BCW
	Behaviour Change Wheel

	BCT
	Behaviour Change Techniques

	GRM
	Geriatric Medicine

	TDF
	Theoretical Domains Framework

	START
	Screening Tool to Alert to Right Treatment

	STOPP
	Screening Tool of Older People’s Prescriptions

	PIP
	Potentially inappropriate prescribing

	PIMs
	Potentially inappropriate medications




References
	1.
National Population and Talent Division, Group S. Prime Minister’s Office, Singapore Department of Statistics, Ministry of Home Affairs, Immigration & Checkpoints Authority, Ministry of Manpower (2022) Population in Brief 2022. https://​www.​strategygroup.​gov.​sg/​files/​media-centre/​publications/​Population-in-Brief-2022.​pdf Accessed 30 Jun 2023.


	2.
Almirall J, Fortin M. The coexistence of terms to describe the Presence of multiple concurrent diseases. J Comorbidity. 2013;3(1):4–9. https://​doi.​org/​10.​15256/​joc.​2013.​3.​22Crossref


	3.
Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen A, et al. Aging with multimorbidity: a systematic review of the literature. Ageing Res Rev. 2011;10(4):430–9. https://​doi.​org/​10.​1016/​j.​arr.​2011.​03.​003CrossrefPubMed


	4.
Picco L, Achilla E, Abdin E, Chong SA, Vaingankar JA, McCrone P, et al. Economic burden of multimorbidity among older adults: impact on healthcare and societal costs. BMC Health Serv Res. 2016;16(1). https://​doi.​org/​10.​1186/​s12913-016-1421-7


	5.
Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A systematic review of definitions. BMC Geriatr. 2017;17(1):1–10. https://​doi.​org/​10.​1186/​s12877-017-0621-2Crossref


	6.
Maher RL, Hanlon J, Hajjar ER, Expert Opinion on Drug Safety. Clinical consequences of polypharmacy in elderly. 13,. 2014. p. 57–65. https://​doi.​org/​10.​1517/​14740338.​2013.​827660


	7.
Cahir C, Fahey T, Teeling M, Teljeur C, Feely J, Bennett K. Potentially inappropriate prescribing and cost outcomes for older people: a national population study. Br J Clin Pharmacol. 2010;69(5):543–52. https://​doi.​org/​10.​1111/​j.​1365-2125.​2010.​03628.​xCrossrefPubMedPubMedCentral


	8.
 Duerden M, Avery T, Payne R. Polypharmacy and medicines optimisation. Making it safe and sound. London: The King’s Fund. 2013.


	9.
Cadogan CA, Ryan C, Hughes CM. Appropriate polypharmacy and Medicine Safety: when many is not too many. Drug Saf. 2016;39(2):109–16. https://​doi.​org/​10.​1007/​s40264-015-0378-5CrossrefPubMed


	10.
Mangoni AA, Jackson SHD. Age-related changes in pharmacokinetics and pharmacodynamics: basic principles and practical applications. Br J Clin Pharmacol. 2004;57(1):6–14. https://​doi.​org/​10.​1046/​j.​1365-2125.​2003.​02007.​xCrossrefPubMedPubMedCentral


	11.
Milton JC, Hill-Smith I, Jackson SHD. Prescribing for older people. BMJ. 2008;336(7644):606–9. https://​doi.​org/​10.​1136/​bmj.​39503.​424653.​80CrossrefPubMedPubMedCentral


	12.
Kaur S, Mitchell G, Vitetta L, Roberts MS, Gallagher P. Interventions that can reduce Inappropriate Prescribing in the Elderly a systematic review. Drugs Aging. 2009;26(12):1013–28. https://​doi.​org/​10.​2165/​11318890-000000000-00000CrossrefPubMed


	13.
Cooper JA, Cadogan CA, Patterson SM, Kerse N, Bradley MC, Ryan C, et al. Interventions to improve the appropriate use of polypharmacy in older people: a Cochrane systematic review. BMJ Open. 2015;5(12). https://​doi.​org/​10.​1136/​bmjopen-2015-009235


	14.
Clyne B, Fitzgerald C, Quinlan A, Hardy C, Galvin R, Fahey T, et al. Interventions to address potentially inappropriate prescribing in Community-Dwelling older adults: a systematic review of Randomized controlled trials. J Am Geriatr Soc. 2016;64(6):1210–22. https://​doi.​org/​10.​1111/​jgs.​14133CrossrefPubMed


	15.
By the 2019 American Geriatrics Society Beers Criteria® Update Expert Panel. American Geriatrics Society 2019 Updated AGS Beers Criteria® for potentially inappropriate medication use in older adults. J Am Geriatr Soc. 2019;67:674–94. https://​doi.​org/​10.​1111/​jgs.​15767Crossref


	16.
O’Mahony D, O’Sullivan D, Byrne S, O’Connor MN, Ryan C, Gallagher P. STOPP/START criteria for potentially inappropriate prescribing in older people: Version 2. Age Ageing. 2015;44(2):213–8. https://​doi.​org/​10.​1093/​ageing/​afu145CrossrefPubMed


	17.
Lee JQ, Ying K, Lun P, Tan KT, Ang W, Munro Y, et al. Intervention elements to reduce inappropriate prescribing for older adults with multimorbidity receiving outpatient care: a scoping review. BMJ Open. 2020;10(8):1–10. https://​doi.​org/​10.​1136/​bmjopen-2020-039543Crossref


	18.
Bloomfield HE, Greer N, Linsky AM, Bolduc J, Naidl T, Vardeny O, MacDonald R, McKenzie L, Wilt TJ. Deprescribing for Community-Dwelling older adults: a systematic review and Meta-analysis. J Gen Intern Med. 2020;35(11):3323–32. https://​doi.​org/​10.​1007/​s11606-020-06089-2CrossrefPubMedPubMedCentral


	19.
Tan YW, Suppiah S, Bautista MAC, Malhotra R. Polypharmacy among community-dwelling elderly in Singapore: prevalence, risk factors and association with medication non-adherence. Proc Singap Healthc. 2019;28(4):224–31. https://​doi.​org/​10.​1177/​2010105819868485​Crossref


	20.
Mamun K, Lien CTC, Goh-Tan CYE, Ang WST. Polypharmacy and Inappropriate Medication Use in Singapore Nursing Homes. Ann Acad Med Singap. 2004;33(1):49–52.CrossrefPubMed


	21.
Chia HS, Ho JAH, Lim BD. Pharmacist review and its impact on Singapore nursing homes. Singap Med J. 2015;56(9):493–501. https://​doi.​org/​10.​11622/​smedj.​2015133Crossref


	22.
Cheong TTS, Alhamid SMBA, Li FY, Ang STW, Lim KHJ. Improving prescribing for older patients - ‘Yes S-I-R-E!’’’. Singap Med J. 2019;60(6):298–302. https://​doi.​org/​10.​11622/​smedj.​2018153Crossref


	23.
Teng PHJ, Lun P, Tang JY, Tan KT, Ang W, Ding YY. Using multiple approaches to develop a physician-pharmacist col- laborative care intervention to facilitate Appropriate Prescribing for older adults with Multimorbidity. Arch Gerontol Geriatr. 2023. https://​doi.​org/​10.​1016/​j.​archger.​2023.​105110CrossrefPubMed


	24.
Craig P, Dieppe P, Macintyre S, Mitchie S, Nazareth I, Petticrew M. Developing and evaluating complex interventions: the new Medical Research Council guidance. BMJ. 2008;337:979–83. https://​doi.​org/​10.​1136/​bmj.​a1655Crossref


	25.
Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman CL, et al. Defining feasibility and pilot studies in preparation for randomised controlled trials: development of a conceptual framework. PLoS ONE. 2016;11(3). https://​doi.​org/​10.​1371/​journal.​pone.​0150205


	26.
Ministry of Foreign Affairs. Building a Sustainable, Resilient, & Inclusive Singapore. 2023. http://​hlpf.​un.​org/​sites/​default/​files/​vnrs/​2023/​VNR%20​2023%20​Singapore%20​Report.​pdf Accessed 22 December 2023.


	27.
United Nations. The 17 Goals. 2023. Accessed 22 December 2023. https://​sdgs.​un.​org/​goals


	28.
Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for implementation research: conceptual distinctions, measurement challenges, and research agenda. Adm Policy Ment Heal Ment Heal Serv Res. 2011;38(2):65–76. https://​doi.​org/​10.​1007/​s10488-010-0319-7Crossref


	29.
Creswell JW. Research design: qualitative, quantitative, and mixed methods approaches. 3rd ed. Sage Publications, Inc; 2009.


	30.
Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža-Jerić K, et al. SPIRIT 2013 statement: defining standard protocol items for clinical trials. Annals Intern Med Am Coll Physicians. 2013;158:200–7. https://​doi.​org/​10.​7326/​0003-4819-158-3-201302050-00583Crossref


	31.
Ministry of Health. Primary Healthcare Services. 2023. https://​www.​moh.​gov.​sg/​home/​our-healthcare-system/​healthcare-services-and-facilities/​primary-healthcare-servicesv. Accessed 22 December 2023.


	32.
Gideon. Competition in the healthcare sector in Singapore– an explorative case study, CLB Working Paper Series, No. 16/05, October 2016. https://​www.​google.​com/​search?​q=​gideon+nus+worki​ng+paperoq=​gideon+nus+worki​ng+paperaqs=​edge.​69i57.​4099j0j4sourceid​=​chromeie=​UTF-8 Accessed 22 December 2023.


	33.
Lewis M, Bromley K, Sutton CJ, McCray G, Myers HL, Lancaster GA. Determining sample size for progression criteria for pragmatic pilot RCTs: the hypothesis test strikes back! Pilot Feasibility Stud. 2021;7(1):1–14. https://​doi.​org/​10.​1186/​s40814-021-00770-x18Crossref


	34.
Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for use in behaviour change and implementation research. Implement Sci. 2012;7:37. https://​doi.​org/​10.​1186/​1748-5908-7-37Crossref


	35.
Michie S, Atkins L, West R. The Behaviour Change Wheel: a Guide to Designing interventions. London: Silverback Publishing; 2014.


	36.
Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, Eccles MP, Cane J, Wood CE. The behavior change technique taxonomy (V1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change interventions. Ann Behav Med. 2013;46(1):81–95. https://​doi.​org/​10.​1007/​s12160-013-9486-6CrossrefPubMed


	37.
Tang JY, Lun P, Teng PHJ, Ang W, Tan KT, Ding YY. Intervention elements and behavior change techniques to improve prescribing for older adults with multimorbidity in Singapore: a modified Delphi study. Eur Geriatr Med. 2022;13(3):531–9. https://​doi.​org/​10.​1007/​s41999-021-00566-5CrossrefPubMed


	38.
Rankin A, Cadogan CA, Patterson SM, Kerse N, Cardwell CR, Bradley MC, Ryan C, Hughes C. Interventions to improve the appropriate use of polypharmacy for older people. Cochrane Database Syst Rev. 2018;9https://​doi.​org/​10.​1002/​14651858.​CD008165.​PUB4


	39.
Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on pilot studies: the what, why and how. BMC Med Res Methodol. 2010;10:1–10. https://​doi.​org/​10.​1186/​1471-2288-10-1CrossrefPubMedPubMedCentral




Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13690_2024_1264_Fig1_HTML.png
Intervention phase (6 months)

Eligible patients attending the GRM outpatient clinic

|

Agree to participate (n=)

\

Excluded/Declined
to participate (n=)

Medication review with
pharmacist (n=)

Feedback to doctors on
medication review results

Prescribing decisions with
recommendations

\

Communication with
other doctors (n=)

Consultation with
patients (n=)

Patient survey (n=)

Implementer
survey (n=)

Implementer
interview (n=)

Data collection
forms

Evaluation phase (3 months)






OEBPS/navigation.xhtml

    
      Contents


      
        		Appropriate Prescribing for older adults with Multimorbidity (Pro-M): protocol for a feasibility study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





