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eAppendix  
Search strategy and databases 
 
Databases: Medline (Ebsco), Embase (Elsevier), CINAHL Complete (Ebsco), APA PsycInfo (Ebsco), Scopus 
(Elsevier), Web of Science Core Collection (Clarivate Analytics), Cochrane Database of Systematic Reviews 
(Wiley), DARE (Centre for Reviews & Dissemination), Health Technology Assessment (Centre for Reviews & 
Dissemination), NHS EED (Centre for Reviews & Dissemination), and Epistemonikos 
 
Medline (EBSCO)  
 
((MH "Aged+") OR (MH "Health Services for the Aged") OR (MH "Geriatric Assessment") OR (MH "Geriatrics") 
OR (MH "Geriatric Psychiatry") OR (MH "Geriatric Nursing") OR (MH "Geriatric Dentistry") OR (MH "Dental 
Care for Aged") OR (MH "Homes for the Aged") OR (MH "Nursing Homes+") OR (MH "Housing for the Elderly") 
OR TI (elder OR elders OR eldest OR elderly OR geriatric* OR “old age” OR “oldest old” OR “senior citizen” OR 
“senior citizens” OR “very old” OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR 
centarian* OR centenarian* OR supercentenarian* OR “older people” OR “older person” OR “older subject” OR 
“older subjects” OR “older patient” OR “older patients” OR “older age” OR “older aged” OR “older ages” OR 
“older adult” OR “older adults” OR “older man” OR “older men” OR “older male” OR “older males” OR “older 
woman” OR “older women” OR “older female” OR “older females” OR “older veterans” OR “older population”) 
OR AB (elder OR elders OR eldest OR elderly OR geriatric* OR “old age” OR “oldest old” OR “senior citizen” OR 
“senior citizens” OR “very old” OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR 
centarian* OR centenarian* OR supercentenarian* OR “older people” OR “older person” OR “older subject” OR 
“older subjects” OR “older patient” OR “older patients” OR “older age” OR “older aged” OR “older ages” OR 
“older adult” OR “older adults” OR “older man” OR “older men” OR “older male” OR “older males” OR “older 
woman” OR “older women” OR “older female” OR “older females” OR “older veterans” OR “older population”)) 
 
AND 
 
(MH (“Inappropriate Prescribing”) OR MM (“Drug Utilization Review”) OR TI (deprescri* OR “de prescribing” 
OR “de prescription” OR “inappropriate prescribing” OR “inappropriate prescription” OR “inappropriate 
prescriptions” OR “over prescribing” OR “inappropriate medications” OR “inappropriate medication”) OR AB 
(deprescri* OR “de prescribing” OR “de prescription” OR “inappropriate prescribing” OR “inappropriate 
prescription” OR “inappropriate prescriptions” OR “over prescribing” OR “inappropriate medications” OR 
“inappropriate medication”)) 
 
OR  
 
((MH "Aged+") OR (MH "Health Services for the Aged") OR (MH "Geriatric Assessment") OR (MH "Geriatrics") 
OR (MH "Geriatric Psychiatry") OR (MH "Geriatric Nursing") OR (MH "Geriatric Dentistry") OR (MH "Dental 
Care for Aged") OR (MH "Homes for the Aged") OR (MH "Nursing Homes+") OR (MH "Housing for the Elderly") 
OR TI (elder OR elders OR eldest OR elderly OR geriatric* OR “old age” OR “oldest old” OR “senior citizen” OR 
“senior citizens” OR “very old” OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR 
centarian* OR centenarian* OR supercentenarian* OR “older people” OR “older person” OR “older subject” OR 
“older subjects” OR “older patient” OR “older patients” OR “older age” OR “older aged” OR “older ages” OR 
“older adult” OR “older adults” OR “older man” OR “older men” OR “older male” OR “older males” OR “older 
woman” OR “older women” OR “older female” OR “older females” OR “older veterans” OR “older population”) 
OR AB (elder OR elders OR eldest OR elderly OR geriatric* OR “old age” OR “oldest old” OR “senior citizen” OR 
“senior citizens” OR “very old” OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR 
centarian* OR centenarian* OR supercentenarian* OR “older people” OR “older person” OR “older subject” OR 
“older subjects” OR “older patient” OR “older patients” OR “older age” OR “older aged” OR “older ages” OR 
“older adult” OR “older adults” OR “older man” OR “older men” OR “older male” OR “older males” OR “older 
woman” OR “older women” OR “older female” OR “older females” OR “older veterans” OR “older population”)) 
 
AND 
 



(TI ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR pharmaceutical* OR drug 
OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR macrogol OR docusate OR 
bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone replacement therapy” OR *estrogen 
OR *estradiol OR *estriol OR tibolone OR “direct thrombin inhibitor” OR bivalirudin OR dabigatran OR warfarin 
OR anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR apixaban OR fondaparinux OR rivaroxaban 
OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient 
OR vitamin OR mineral OR iron OR ferrous OR calcium OR potassium OR magnesium OR ascorb* OR folic OR 
folate OR hydroxocobalamin OR cyanocobalamin OR “proton pump inhibitor” OR PPI OR “acid suppression” OR 
pantoprazole OR omeprazole OR esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR 
famotidine OR nizatidine OR ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid 
OR glucocorticoid OR steroid OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine 
OR nifedipine OR nimodipine OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate 
OR ivabradine OR nicorandil OR perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR 
chlorpromazine OR clozapine OR droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR 
paliperidone OR pericyazine OR quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol 
OR lithium OR buspirone OR diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR 
benzodiazepine OR alprazolam OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR 
temazepam OR triazolam OR clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative 
OR anticholinergic OR darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine 
OR bromide OR biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR 
pergolide OR apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR 
entacapone OR levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR 
bisphosphonate OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR 
tiludronate OR coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR 
prasugrel OR ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR 
indomethacin OR ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non 
steroidal anti inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR 
liothyronine OR carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* 
OR biguanide OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR 
pioglitazone OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin 
OR vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) N3 
(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing)) OR AB ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR 
pharmaceutical* OR drug OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR 
macrogol OR docusate OR bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone 
replacement therapy” OR *estrogen OR *estradiol OR *estriol OR tibolone OR “direct thrombin inhibitor” OR 
bivalirudin OR dabigatran OR warfarin OR anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR 
apixaban OR fondaparinux OR rivaroxaban OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR 
colecalciferol OR ergocalciferol OR micronutrient OR vitamin OR mineral OR iron OR ferrous OR calcium OR 
potassium OR magnesium OR ascorb* OR folic OR folate OR hydroxocobalamin OR cyanocobalamin OR “proton 
pump inhibitor” OR PPI OR “acid suppression” OR pantoprazole OR omeprazole OR esomeprazole OR 
lansoprazole OR rabeprazole OR antacid OR cimetidine OR famotidine OR nizatidine OR ranitidine OR fenofibrate 
OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid OR glucocorticoid OR steroid OR dihydropyridines OR 
amlodipine OR diltiazem OR felodipine OR lercanidipine OR nifedipine OR nimodipine OR verapamil OR nitrate 
OR nitrates OR trinitrate OR isosorbide OR mononitrate OR ivabradine OR nicorandil OR perhexiline OR 
antipsychotic OR amisulpride OR aripiprazole OR asenapine OR chlorpromazine OR clozapine OR droperidol OR 



flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR paliperidone OR pericyazine OR quetiapine OR 
risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol OR lithium OR buspirone OR diphenhydramine 
OR doxylamine OR melatonin OR zolpidem OR zopiclone OR benzodiazepine OR alprazolam OR bromazepam OR 
midazolam OR clobazam OR nitrazepam OR oxazepam OR temazepam OR triazolam OR clonazepam OR 
diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative OR anticholinergic OR darifenacin OR 
oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine OR bromide OR biperiden OR 
orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR pergolide OR apomorphine OR 
pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR entacapone OR levodopa OR 
anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR bisphosphonate OR 
raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR tiludronate OR 
coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR prasugrel OR 
ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR indomethacin OR 
ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non steroidal anti 
inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR liothyronine OR 
carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* OR biguanide 
OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR pioglitazone 
OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin OR 
vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) N3 
(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing))) 
 
AND 
 
(MH "Systematic Review") OR (MH "Systematic Reviews as Topic") OR (MH "Meta-Analysis") OR (MH 
"Network Meta-Analysis") OR (MH "Meta-Analysis as Topic+") OR TI ("systematic review" OR "systematic 
literature review" OR “meta analysis” OR “metaanalysis”) OR AB ("systematic review" OR "systematic literature 
review" OR “meta analysis” OR “metaanalysis”) 
 
Embase  
('aged'/exp OR 'elderly care'/exp OR 'geriatric assessment'/exp OR 'geriatrics'/exp OR 'elderly care'/exp OR 'nursing 
home'/exp OR (elder OR elders OR eldest OR elderly OR geriatric* OR “old age” OR “oldest old” OR “senior 
citizen” OR “senior citizens” OR “very old” OR septuagenarian* OR octogenarian* OR octagenarian* OR 
nonagenarian* OR centarian* OR centenarian* OR supercentenarian* OR “older people” OR “older person” OR 
“older subject” OR “older subjects” OR “older patient” OR “older patients” OR “older age” OR “older aged” OR 
“older ages” OR “older adult” OR “older adults” OR “older man” OR “older men” OR “older male” OR “older 
males” OR “older woman” OR “older women” OR “older female” OR “older females” OR “older veterans” OR 
“older population”):ti,ab)  
 
AND 
 
('inappropriate prescribing'/exp OR 'drug utilization review'/mj OR (deprescri* OR “de prescribing” OR “de 
prescription” OR “inappropriate prescribing” OR “inappropriate prescription” OR “inappropriate prescriptions” OR 
“over prescribing” OR “inappropriate medications” OR “inappropriate medication”):ti,ab 
 
OR  
 



((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR pharmaceutical* OR drug OR 
drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR macrogol OR docusate OR 
bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone replacement therapy” OR estrogen 
OR estradiol OR estriol OR tibolone OR “direct thrombin inhibitor” OR bivalirudin OR dabigatran OR warfarin OR 
anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR apixaban OR fondaparinux OR rivaroxaban OR 
pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient OR 
vitamin OR mineral OR iron OR ferrous OR calcium OR potassium OR magnesium OR ascorb* OR folic OR folate 
OR hydroxocobalamin OR cyanocobalamin OR “proton pump inhibitor” OR PPI OR “acid suppression” OR 
pantoprazole OR omeprazole OR esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR 
famotidine OR nizatidine OR ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid 
OR glucocorticoid OR steroid OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine 
OR nifedipine OR nimodipine OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate 
OR ivabradine OR nicorandil OR perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR 
chlorpromazine OR clozapine OR droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR 
paliperidone OR pericyazine OR quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol 
OR lithium OR buspirone OR diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR 
benzodiazepine OR alprazolam OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR 
temazepam OR triazolam OR clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative 
OR anticholinergic OR darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine 
OR bromide OR biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR 
pergolide OR apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR 
entacapone OR levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR 
bisphosphonate OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR 
tiludronate OR coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR 
prasugrel OR ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR 
indomethacin OR ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non 
steroidal anti inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR 
liothyronine OR carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* 
OR biguanide OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR 
pioglitazone OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin 
OR vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) 
NEAR/3 (deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR 
discontinu* OR reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* 
OR removal OR removing)):ti,ab) 
 
AND 
 
('systematic review'/exp OR 'systematic review (topic)'/exp OR 'meta analysis'/exp OR 'meta analysis (topic)'/exp 
OR 'systematic review':ti,ab OR 'systematic literature review':ti,ab OR 'meta analysis':ti,ab OR metaanalysis:ti,ab) 
 
CINAHL Complete (EBSCO) 
((MH "Aged+") OR (MH "Health Services for the Aged") OR (MH "Housing for the Elderly") OR (MH 
"Gerontologic Care") OR (MH "Gerontologic Nursing+") OR (MH "Rehabilitation, Geriatric") OR (MH "Geriatric 
Psychiatry") OR (MH "Geriatric Nutrition") OR (MH "Geriatric Assessment+") OR (MH "Gerontologic Nurse 
Practitioners") OR (MH "Dental Care for Aged") OR TI (elder OR elders OR eldest OR elderly OR geriatric* OR 
“old age” OR “oldest old” OR “senior citizen” OR “senior citizens” OR “very old” OR septuagenarian* OR 
octogenarian* OR octagenarian* OR nonagenarian* OR centarian* OR centenarian* OR supercentenarian* OR 



“older people” OR “older person” OR “older subject” OR “older subjects” OR “older patient” OR “older patients” 
OR “older age” OR “older aged” OR “older ages” OR “older adult” OR “older adults” OR “older man” OR “older 
men” OR “older male” OR “older males” OR “older woman” OR “older women” OR “older female” OR “older 
females” OR “older veterans” OR “older population”) OR AB (elder OR elders OR eldest OR elderly OR geriatric* 
OR “old age” OR “oldest old” OR “senior citizen” OR “senior citizens” OR “very old” OR septuagenarian* OR 
octogenarian* OR octagenarian* OR nonagenarian* OR centarian* OR centenarian* OR supercentenarian* OR 
“older people” OR “older person” OR “older subject” OR “older subjects” OR “older patient” OR “older patients” 
OR “older age” OR “older aged” OR “older ages” OR “older adult” OR “older adults” OR “older man” OR “older 
men” OR “older male” OR “older males” OR “older woman” OR “older women” OR “older female” OR “older 
females” OR “older veterans” OR “older population”)) 
 
AND 
 
((MH "Inappropriate Prescribing") OR (MM "Drug Utilization") OR TI (deprescri* OR “de prescribing” OR “de 
prescription” OR “inappropriate prescribing” OR “inappropriate prescription” OR “inappropriate prescriptions” OR 
“over prescribing” OR “inappropriate medications” OR “inappropriate medication”) OR AB (deprescri* OR “de 
prescribing” OR “de prescription” OR “inappropriate prescribing” OR “inappropriate prescription” OR 
“inappropriate prescriptions” OR “over prescribing” OR “inappropriate medications” OR “inappropriate 
medication”)  
 
OR  
 
TI ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR pharmaceutical* OR drug 
OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR macrogol OR docusate OR 
bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone replacement therapy” OR *estrogen 
OR *estradiol OR *estriol OR tibolone OR “direct thrombin inhibitor” OR bivalirudin OR dabigatran OR warfarin 
OR anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR apixaban OR fondaparinux OR rivaroxaban 
OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient 
OR vitamin OR mineral OR iron OR ferrous OR calcium OR potassium OR magnesium OR ascorb* OR folic OR 
folate OR hydroxocobalamin OR cyanocobalamin OR “proton pump inhibitor” OR PPI OR “acid suppression” OR 
pantoprazole OR omeprazole OR esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR 
famotidine OR nizatidine OR ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid 
OR glucocorticoid OR steroid OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine 
OR nifedipine OR nimodipine OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate 
OR ivabradine OR nicorandil OR perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR 
chlorpromazine OR clozapine OR droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR 
paliperidone OR pericyazine OR quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol 
OR lithium OR buspirone OR diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR 
benzodiazepine OR alprazolam OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR 
temazepam OR triazolam OR clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative 
OR anticholinergic OR darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine 
OR bromide OR biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR 
pergolide OR apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR 
entacapone OR levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR 
bisphosphonate OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR 
tiludronate OR coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR 
prasugrel OR ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR 
indomethacin OR ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non 
steroidal anti inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR 
liothyronine OR carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* 
OR biguanide OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR 
pioglitazone OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin 
OR vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 



desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) N3 
(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing)) OR AB ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR 
pharmaceutical* OR drug OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR 
macrogol OR docusate OR bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone 
replacement therapy” OR *estrogen OR *estradiol OR *estriol OR tibolone OR “direct thrombin inhibitor” OR 
bivalirudin OR dabigatran OR warfarin OR anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR 
apixaban OR fondaparinux OR rivaroxaban OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR 
colecalciferol OR ergocalciferol OR micronutrient OR vitamin OR mineral OR iron OR ferrous OR calcium OR 
potassium OR magnesium OR ascorb* OR folic OR folate OR hydroxocobalamin OR cyanocobalamin OR “proton 
pump inhibitor” OR PPI OR “acid suppression” OR pantoprazole OR omeprazole OR esomeprazole OR 
lansoprazole OR rabeprazole OR antacid OR cimetidine OR famotidine OR nizatidine OR ranitidine OR fenofibrate 
OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid OR glucocorticoid OR steroid OR dihydropyridines OR 
amlodipine OR diltiazem OR felodipine OR lercanidipine OR nifedipine OR nimodipine OR verapamil OR nitrate 
OR nitrates OR trinitrate OR isosorbide OR mononitrate OR ivabradine OR nicorandil OR perhexiline OR 
antipsychotic OR amisulpride OR aripiprazole OR asenapine OR chlorpromazine OR clozapine OR droperidol OR 
flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR paliperidone OR pericyazine OR quetiapine OR 
risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol OR lithium OR buspirone OR diphenhydramine 
OR doxylamine OR melatonin OR zolpidem OR zopiclone OR benzodiazepine OR alprazolam OR bromazepam OR 
midazolam OR clobazam OR nitrazepam OR oxazepam OR temazepam OR triazolam OR clonazepam OR 
diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative OR anticholinergic OR darifenacin OR 
oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine OR bromide OR biperiden OR 
orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR pergolide OR apomorphine OR 
pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR entacapone OR levodopa OR 
anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR bisphosphonate OR 
raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR tiludronate OR 
coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR prasugrel OR 
ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR indomethacin OR 
ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non steroidal anti 
inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR liothyronine OR 
carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* OR biguanide 
OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR pioglitazone 
OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin OR 
vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) N3 
(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing))) 
 
AND 
 



(TI ("systematic review" OR "systematic literature review" OR “meta analysis” OR “metaanalysis”) OR AB 
("systematic review" OR "systematic literature review" OR “meta analysis” OR “metaanalysis”)) 
 
APA PsycInfo (EBSCO) 
(DE "Geriatric Patients" OR DE "Geriatrics" OR DE "Gerontology" OR DE "Geriatric Assessment" OR DE 
"Aging" OR DE "Geriatric Psychiatry" OR DE "Geriatric Psychotherapy" OR TI (elder OR elders OR eldest OR 
elderly OR geriatric* OR “old age” OR “oldest old” OR “senior citizen” OR “senior citizens” OR “very old” OR 
septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR centarian* OR centenarian* OR 
supercentenarian* OR “older people” OR “older person” OR “older subject” OR “older subjects” OR “older patient” 
OR “older patients” OR “older age” OR “older aged” OR “older ages” OR “older adult” OR “older adults” OR 
“older man” OR “older men” OR “older male” OR “older males” OR “older woman” OR “older women” OR “older 
female” OR “older females” OR “older veterans” OR “older population”) OR AB (elder OR elders OR eldest OR 
elderly OR geriatric* OR “old age” OR “oldest old” OR “senior citizen” OR “senior citizens” OR “very old” OR 
septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR centarian* OR centenarian* OR 
supercentenarian* OR “older people” OR “older person” OR “older subject” OR “older subjects” OR “older patient” 
OR “older patients” OR “older age” OR “older aged” OR “older ages” OR “older adult” OR “older adults” OR 
“older man” OR “older men” OR “older male” OR “older males” OR “older woman” OR “older women” OR “older 
female” OR “older females” OR “older veterans” OR “older population”)) 
 
AND 
 
(TI (deprescri* OR “de prescribing” OR “de prescription” OR “inappropriate prescribing” OR “inappropriate 
prescription” OR “inappropriate prescriptions” OR “over prescribing” OR “inappropriate medications” OR 
“inappropriate medication”) OR AB (deprescri* OR “de prescribing” OR “de prescription” OR “inappropriate 
prescribing” OR “inappropriate prescription” OR “inappropriate prescriptions” OR “over prescribing” OR 
“inappropriate medications” OR “inappropriate medication”)  
 
OR  
 
TI ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR pharmaceutical* OR drug 
OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR macrogol OR docusate OR 
bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone replacement therapy” OR *estrogen 
OR *estradiol OR *estriol OR tibolone OR “direct thrombin inhibitor” OR bivalirudin OR dabigatran OR warfarin 
OR anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR apixaban OR fondaparinux OR rivaroxaban 
OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient 
OR vitamin OR mineral OR iron OR ferrous OR calcium OR potassium OR magnesium OR ascorb* OR folic OR 
folate OR hydroxocobalamin OR cyanocobalamin OR “proton pump inhibitor” OR PPI OR “acid suppression” OR 
pantoprazole OR omeprazole OR esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR 
famotidine OR nizatidine OR ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid 
OR glucocorticoid OR steroid OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine 
OR nifedipine OR nimodipine OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate 
OR ivabradine OR nicorandil OR perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR 
chlorpromazine OR clozapine OR droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR 
paliperidone OR pericyazine OR quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol 
OR lithium OR buspirone OR diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR 
benzodiazepine OR alprazolam OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR 
temazepam OR triazolam OR clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative 
OR anticholinergic OR darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine 
OR bromide OR biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR 
pergolide OR apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR 
entacapone OR levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR 
bisphosphonate OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR 
tiludronate OR coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR 
prasugrel OR ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR 
indomethacin OR ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non 
steroidal anti inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR 



liothyronine OR carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* 
OR biguanide OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR 
pioglitazone OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin 
OR vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) N3 
(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing)) OR AB ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR 
pharmaceutical* OR drug OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR 
macrogol OR docusate OR bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone 
replacement therapy” OR *estrogen OR *estradiol OR *estriol OR tibolone OR “direct thrombin inhibitor” OR 
bivalirudin OR dabigatran OR warfarin OR anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR 
apixaban OR fondaparinux OR rivaroxaban OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR 
colecalciferol OR ergocalciferol OR micronutrient OR vitamin OR mineral OR iron OR ferrous OR calcium OR 
potassium OR magnesium OR ascorb* OR folic OR folate OR hydroxocobalamin OR cyanocobalamin OR “proton 
pump inhibitor” OR PPI OR “acid suppression” OR pantoprazole OR omeprazole OR esomeprazole OR 
lansoprazole OR rabeprazole OR antacid OR cimetidine OR famotidine OR nizatidine OR ranitidine OR fenofibrate 
OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid OR glucocorticoid OR steroid OR dihydropyridines OR 
amlodipine OR diltiazem OR felodipine OR lercanidipine OR nifedipine OR nimodipine OR verapamil OR nitrate 
OR nitrates OR trinitrate OR isosorbide OR mononitrate OR ivabradine OR nicorandil OR perhexiline OR 
antipsychotic OR amisulpride OR aripiprazole OR asenapine OR chlorpromazine OR clozapine OR droperidol OR 
flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR paliperidone OR pericyazine OR quetiapine OR 
risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol OR lithium OR buspirone OR diphenhydramine 
OR doxylamine OR melatonin OR zolpidem OR zopiclone OR benzodiazepine OR alprazolam OR bromazepam OR 
midazolam OR clobazam OR nitrazepam OR oxazepam OR temazepam OR triazolam OR clonazepam OR 
diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative OR anticholinergic OR darifenacin OR 
oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine OR bromide OR biperiden OR 
orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR pergolide OR apomorphine OR 
pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR entacapone OR levodopa OR 
anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR bisphosphonate OR 
raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR tiludronate OR 
coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR prasugrel OR 
ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR indomethacin OR 
ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non steroidal anti 
inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR liothyronine OR 
carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* OR biguanide 
OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR pioglitazone 
OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin OR 
vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) N3 



(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing))) 
 
AND 
 
(TI ("systematic review" OR "systematic literature review" OR “meta analysis” OR “metaanalysis”) OR AB 
("systematic review" OR "systematic literature review" OR “meta analysis” OR “metaanalysis”)) 
  
Cochrane Database of Systematic Reviews – limited to Cochrane Reviews and Cochrane Protocols, 2005-2020  
Title Abstract Keyword: (elder OR elders OR eldest OR elderly OR geriatric* OR “old age” OR “oldest old” OR 
“senior citizen” OR “senior citizens” OR “very old” OR septuagenarian* OR octogenarian* OR octagenarian* OR 
nonagenarian* OR centarian* OR centenarian* OR supercentenarian* OR “older people” OR “older person” OR 
“older subject” OR “older subjects” OR “older patient” OR “older patients” OR “older age” OR “older aged” OR 
“older ages” OR “older adult” OR “older adults” OR “older man” OR “older men” OR “older male” OR “older 
males” OR “older woman” OR “older women” OR “older female” OR “older females” OR “older veterans” OR 
“older population”) 
 
AND 
 
((deprescri* OR “de prescribing” OR “de prescription” OR “inappropriate prescribing” OR “inappropriate 
prescription” OR “inappropriate prescriptions” OR “over prescribing” OR “inappropriate medications” OR 
“inappropriate medication”) 
 
OR  
 
((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR pharmaceutical* OR drug OR 
drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR macrogol OR docusate OR 
bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR “hormone replacement therapy” OR estrogen 
OR estradiol OR estriol OR tibolone OR “direct thrombin inhibitor” OR bivalirudin OR dabigatran OR warfarin OR 
anticoagula* OR “factor xa inhibitor” OR “factor xa inhibitors” OR apixaban OR fondaparinux OR rivaroxaban OR 
pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient OR 
vitamin OR mineral OR iron OR ferrous OR calcium OR potassium OR magnesium OR ascorb* OR folic OR folate 
OR hydroxocobalamin OR cyanocobalamin OR “proton pump inhibitor” OR PPI OR “acid suppression” OR 
pantoprazole OR omeprazole OR esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR 
famotidine OR nizatidine OR ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid 
OR glucocorticoid OR steroid OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine 
OR nifedipine OR nimodipine OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate 
OR ivabradine OR nicorandil OR perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR 
chlorpromazine OR clozapine OR droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR 
paliperidone OR pericyazine OR quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol 
OR lithium OR buspirone OR diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR 
benzodiazepine OR alprazolam OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR 
temazepam OR triazolam OR clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative 
OR anticholinergic OR darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine 
OR bromide OR biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR 
pergolide OR apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR 
entacapone OR levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR 
bisphosphonate OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR 
tiludronate OR coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR 
prasugrel OR ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR 
indomethacin OR ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR “non 
steroidal anti inflammatory” OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR 
liothyronine OR carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* 
OR biguanide OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR 
pioglitazone OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin 



OR vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR “serotonin reuptake inhibitor” OR mirtazapine OR TCA OR “tricyclic antidepressant” 
OR mianserin OR SNRI OR “serotonin and noradrenaline reuptake inhibitor” OR venlafaxine OR duloxetine OR 
desvenlafaxine OR “beta blocker” OR betablocker OR “alpha blocker” OR “angiotensin ii receptor antagonist” OR 
sartan OR “angiotensin converting enzyme inhibitors” OR acei OR statin OR “hmg coa reductase inhibitor”) 
NEAR/3 (deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR 
discontinu* OR reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* 
OR removal OR removing))) 
  
Scopus  
TITLE-ABS-KEY(elder OR elders OR eldest OR elderly OR geriatric* OR "old age" OR "oldest old" OR "senior 
citizen" OR "senior citizens" OR "very old" OR septuagenarian* OR octogenarian* OR octagenarian* OR 
nonagenarian* OR centarian* OR centenarian* OR supercentenarian*) AND TITLE-ABS-KEY((deprescri* OR "de 
prescribing" OR "de prescription" OR "inappropriate prescribing" OR "inappropriate prescription" OR 
"inappropriate prescriptions" OR "over prescribing" OR "inappropriate medications" OR "inappropriate 
medication") OR ((medication* OR medicin* OR prescription* OR prescrib* OR polypharmacy* OR 
pharmaceutical* OR drug OR drugs OR aperient OR fiber OR laxative* OR lactulose OR glycerol OR sorbitol OR 
macrogol OR docusate OR bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer OR "hormone 
replacement therapy" OR estrogen OR estradiol OR estriol OR tibolone OR "direct thrombin inhibitor" OR 
bivalirudin OR dabigatran OR warfarin OR anticoagula* OR "factor xa inhibitor" OR "factor xa inhibitors" OR 
apixaban OR fondaparinux OR rivaroxaban OR pyridoxine OR thiamine OR calcitriol OR cholecalciferol OR 
colecalciferol OR ergocalciferol OR micronutrient OR vitamin OR mineral OR iron OR ferrous OR calcium OR 
potassium OR magnesium OR ascorb* OR folic OR folate OR hydroxocobalamin OR cyanocobalamin OR "proton 
pump inhibitor" OR PPI OR "acid suppression" OR pantoprazole OR omeprazole OR esomeprazole OR 
lansoprazole OR rabeprazole OR antacid OR cimetidine OR famotidine OR nizatidine OR ranitidine OR fenofibrate 
OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid OR glucocorticoid OR steroid OR dihydropyridines OR 
amlodipine OR diltiazem OR felodipine OR lercanidipine OR nifedipine OR nimodipine OR verapamil OR nitrate 
OR nitrates OR trinitrate OR isosorbide OR mononitrate OR ivabradine OR nicorandil OR perhexiline OR 
antipsychotic OR amisulpride OR aripiprazole OR asenapine OR chlorpromazine OR clozapine OR droperidol OR 
flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR paliperidone OR pericyazine OR quetiapine OR 
risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol OR lithium OR buspirone OR diphenhydramine 
OR doxylamine OR melatonin OR zolpidem OR zopiclone OR benzodiazepine OR alprazolam OR bromazepam OR 
midazolam OR clobazam OR nitrazepam OR oxazepam OR temazepam OR triazolam OR clonazepam OR 
diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative OR anticholinergic OR darifenacin OR 
oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine OR bromide OR biperiden OR 
orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR pergolide OR apomorphine OR 
pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR entacapone OR levodopa OR 
anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR bisphosphonate OR 
raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR tiludronate OR 
coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR prasugrel OR 
ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR indomethacin OR 
ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR "non steroidal anti 
inflammatory" OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR liothyronine OR 
carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* OR biguanide 
OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR pioglitazone 
OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin OR 
vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 



indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR "serotonin reuptake inhibitor" OR mirtazapine OR TCA OR "tricyclic antidepressant" 
OR mianserin OR SNRI OR "serotonin and noradrenaline reuptake inhibitor" OR venlafaxine OR duloxetine OR 
desvenlafaxine OR "beta blocker" OR betablocker OR "alpha blocker" OR "angiotensin ii receptor antagonist" OR 
sartan OR "angiotensin converting enzyme inhibitors" OR acei OR statin OR "hmg coa reductase inhibitor") W/3 
(deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR discontinu* OR 
reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* OR removal OR 
removing))) AND TITLE-ABS-KEY(("systematic review" OR "systematic literature review" OR "meta analysis" 
OR "metaanalysis")) 
  
Web of Science Core Collection  
(TI=(elder OR elders OR eldest OR elderly OR geriatric* OR "old age" OR "oldest old" OR "senior citizen" OR 
"senior citizens" OR "very old" OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR 
centarian* OR centenarian* OR supercentenarian*) OR AB=(elder OR elders OR eldest OR elderly OR geriatric* 
OR "old age" OR "oldest old" OR "senior citizen" OR "senior citizens" OR "very old" OR septuagenarian* OR 
octogenarian* OR octagenarian* OR nonagenarian* OR centarian* OR centenarian* OR supercentenarian*)) AND 
(TI=(deprescri* OR "de prescribing" OR "de prescription" OR "inappropriate prescribing" OR "inappropriate 
prescription" OR "inappropriate prescriptions" OR "over prescribing" OR "inappropriate medications" OR 
"inappropriate medication") OR AB=(deprescri* OR "de prescribing" OR "de prescription" OR "inappropriate 
prescribing" OR "inappropriate prescription" OR "inappropriate prescriptions" OR "over prescribing" OR 
"inappropriate medications" OR "inappropriate medication") OR TI=((medication* OR medicin* OR prescription* 
OR prescrib* OR polypharmacy* OR pharmaceutical* OR drug OR drugs OR aperient OR fiber OR laxative* OR 
lactulose OR glycerol OR sorbitol OR macrogol OR docusate OR bisacodyl OR senna OR picosulfate OR paraffin 
OR poloxamer OR "hormone replacement therapy" OR estrogen OR estradiol OR estriol OR tibolone OR "direct 
thrombin inhibitor" OR bivalirudin OR dabigatran OR warfarin OR anticoagula* OR "factor xa inhibitor" OR 
"factor xa inhibitors" OR apixaban OR fondaparinux OR rivaroxaban OR pyridoxine OR thiamine OR calcitriol OR 
cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient OR vitamin OR mineral OR iron OR ferrous 
OR calcium OR potassium OR magnesium OR ascorb* OR folic OR folate OR hydroxocobalamin OR 
cyanocobalamin OR "proton pump inhibitor" OR PPI OR "acid suppression" OR pantoprazole OR omeprazole OR 
esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR famotidine OR nizatidine OR 
ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid OR glucocorticoid OR steroid 
OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine OR nifedipine OR nimodipine 
OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate OR ivabradine OR nicorandil OR 
perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR chlorpromazine OR clozapine OR 
droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR paliperidone OR pericyazine OR 
quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol OR lithium OR buspirone OR 
diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR benzodiazepine OR alprazolam 
OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR temazepam OR triazolam OR 
clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative OR anticholinergic OR 
darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine OR bromide OR 
biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR pergolide OR 
apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR entacapone OR 
levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR bisphosphonate 
OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR tiludronate OR 
coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR prasugrel OR 
ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR indomethacin OR 
ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR "non steroidal anti 
inflammatory" OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR liothyronine OR 
carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* OR biguanide 
OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR pioglitazone 
OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin OR 
vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 



indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR "serotonin reuptake inhibitor" OR mirtazapine OR TCA OR "tricyclic antidepressant" 
OR mianserin OR SNRI OR "serotonin and noradrenaline reuptake inhibitor" OR venlafaxine OR duloxetine OR 
desvenlafaxine OR "beta blocker" OR betablocker OR "alpha blocker" OR "angiotensin ii receptor antagonist" OR 
sartan OR "angiotensin converting enzyme inhibitors" OR acei OR statin OR "hmg coa reductase inhibitor") 
NEAR/3 (deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR 
discontinu* OR reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* 
OR removal OR removing)) OR AB=((medication* OR medicin* OR prescription* OR prescrib* OR 
polypharmacy* OR pharmaceutical* OR drug OR drugs OR aperient OR fiber OR laxative* OR lactulose OR 
glycerol OR sorbitol OR macrogol OR docusate OR bisacodyl OR senna OR picosulfate OR paraffin OR poloxamer 
OR "hormone replacement therapy" OR estrogen OR estradiol OR estriol OR tibolone OR "direct thrombin 
inhibitor" OR bivalirudin OR dabigatran OR warfarin OR anticoagula* OR "factor xa inhibitor" OR "factor xa 
inhibitors" OR apixaban OR fondaparinux OR rivaroxaban OR pyridoxine OR thiamine OR calcitriol OR 
cholecalciferol OR colecalciferol OR ergocalciferol OR micronutrient OR vitamin OR mineral OR iron OR ferrous 
OR calcium OR potassium OR magnesium OR ascorb* OR folic OR folate OR hydroxocobalamin OR 
cyanocobalamin OR "proton pump inhibitor" OR PPI OR "acid suppression" OR pantoprazole OR omeprazole OR 
esomeprazole OR lansoprazole OR rabeprazole OR antacid OR cimetidine OR famotidine OR nizatidine OR 
ranitidine OR fenofibrate OR gemfibrozil OR fibrate OR ezetimibe OR corticosteroid OR glucocorticoid OR steroid 
OR dihydropyridines OR amlodipine OR diltiazem OR felodipine OR lercanidipine OR nifedipine OR nimodipine 
OR verapamil OR nitrate OR nitrates OR trinitrate OR isosorbide OR mononitrate OR ivabradine OR nicorandil OR 
perhexiline OR antipsychotic OR amisulpride OR aripiprazole OR asenapine OR chlorpromazine OR clozapine OR 
droperidol OR flupenthixol OR fluphenazine OR haloperidol OR olanzapine OR paliperidone OR pericyazine OR 
quetiapine OR risperidone OR trifluoperazine OR ziprasidone OR zuclopenthixol OR lithium OR buspirone OR 
diphenhydramine OR doxylamine OR melatonin OR zolpidem OR zopiclone OR benzodiazepine OR alprazolam 
OR bromazepam OR midazolam OR clobazam OR nitrazepam OR oxazepam OR temazepam OR triazolam OR 
clonazepam OR diazepam OR flunitrazepam OR lorazepam OR hypnotic OR sedative OR anticholinergic OR 
darifenacin OR oxybutynin OR tolterodine OR benzhexol OR glycopyrronium OR hyoscine OR bromide OR 
biperiden OR orphenadrine OR solifenacin OR dopamine OR bromocriptine OR cabergoline OR pergolide OR 
apomorphine OR pramipexole OR rotigotine OR rasagiline OR selegiline OR amantadine OR entacapone OR 
levodopa OR anticholinesterase OR donepezil OR memantine OR galantamine OR rivastigmine OR bisphosphonate 
OR raloxifene OR alendronate OR clodronate OR ibandron* OR pamidronate OR risedronate OR tiludronate OR 
coledron* OR strontium OR aspirin OR antiplatelet OR clopidogrel OR thienopyridines OR prasugrel OR 
ticlopidine OR dipyridamole OR celecoxib OR diclofenac OR etoricoxib OR ibuprofen OR indomethacin OR 
ketoprofen OR ketorolac OR meloxicam OR naproxen OR piroxicam OR NSAID OR "non steroidal anti 
inflammatory" OR colchicine OR allopurinol OR quinine OR levothyroxine OR thyroxine OR liothyronine OR 
carbimazole OR propylthiouracil OR iodine OR paracetamol OR acetaminophen OR antiglycaemi* OR biguanide 
OR metformin OR sulphonylurea OR gliclazide OR glibenclamide OR glimepiride OR glipizide OR pioglitazone 
OR rosiglitazone OR insulin OR acarbose OR alogliptin OR linagliptin OR saxagliptin OR sitagliptin OR 
vildagliptin OR antiepilep* OR anticonvulsant OR valprotate OR carbamazepine OR barbiturate OR lithium OR 
lamotrigine OR gabapentin OR phenytoin OR pregabalin OR ethosuximide OR levetiracetam OR topiramate OR 
vigabatrin OR tiagabine OR antihistamine OR cyclizine OR cyproheptadine OR dexchlorpheniramine OR 
diphenhydramine OR doxylamine OR pheniramine OR promethazine OR trimeprazine OR cetirizine OR 
desloratadine OR fexofenadine OR levocetirizine OR loratadine OR diuretic OR thiazide OR frusemide OR 
indapamide OR hydrochlorothiazide OR spironolactone OR digoxin OR amiodarone OR antiarrhythmi* OR 
antidepressant* OR SSRI OR "serotonin reuptake inhibitor" OR mirtazapine OR TCA OR "tricyclic antidepressant" 
OR mianserin OR SNRI OR "serotonin and noradrenaline reuptake inhibitor" OR venlafaxine OR duloxetine OR 
desvenlafaxine OR "beta blocker" OR betablocker OR "alpha blocker" OR "angiotensin ii receptor antagonist" OR 
sartan OR "angiotensin converting enzyme inhibitors" OR acei OR statin OR "hmg coa reductase inhibitor") 
NEAR/3 (deprescri* OR withdraw* OR withdrew OR ceas* OR cessation OR withheld OR withhold OR 
discontinu* OR reduc* OR taper* OR stop OR stopping OR stopped OR end OR ending OR ended OR remove* 
OR removal OR removing))) AND (TI=("systematic review" OR "systematic literature review" OR "meta analysis" 
OR "metaanalysis") OR AB=("systematic review" OR "systematic literature review" OR "meta analysis" OR 
"metaanalysis")) 
 
 
  



Centre for Reviews & Dissemination (University of York) – Health Technology Assessment, DARE, NHS EED  
MESH term=Deprescriptions = 0  
MeSH term = Inappropriate Prescribing = 25 [15 new] 
Any field = deprescri* AND (older OR aged OR aging OR elder* OR senior OR geriatric*) = 1 [not new] 
Any field=(older OR aged OR aging OR elder* OR senior OR geriatric*) AND Any field=inappropriate* AND Any 
field=(prescribing OR prescription*) = 26 
  
Epistemonikos  
(title:((elder OR elders OR eldest OR elderly OR geriatric* OR "old age" OR "oldest old" OR "senior citizen" OR 
"senior citizens" OR "very old" OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* OR 
centarian* OR centenarian* OR supercentenarian*) AND (deprescri* OR "inappropriate prescribing")) OR 
abstract:((elder OR elders OR eldest OR elderly OR geriatric* OR "old age" OR "oldest old" OR "senior citizen" 
OR "senior citizens" OR "very old" OR septuagenarian* OR octogenarian* OR octagenarian* OR nonagenarian* 
OR centarian* OR centenarian* OR supercentenarian*) AND (deprescri* OR "inappropriate prescribing" OR 
"inappropriate prescriptions" OR "inappropriate medications" OR overprescri*))) 
 
 
  



eTable 1: List of articles excluded at full-text, with reasons  
 Reference Author, Year Reason for Exclusion Additional Comments 
1. P26 Interventions to improve prescribing quality in care homes: 

a systematic review1 
Loganathan, 
2010 

Published in abstract / 
poster form only 

Conference poster 

2. Computerised Medication Analysis Designed to Minimise 
Inappropriate Prescribing in Older Hospitalised Patients: A 
Systematic Review and Meta-Analysis2 

Dalton, 2017 Published in abstract / 
poster form only 

Conference poster 

3.  Changing Behaviours: A Systematic Literature Review of 
Deprescribing Interventions in Older People3 

Hansen, 2017 Published in abstract / 
poster form only 

Conference poster; Full-
text is included in our 
overview 

4.  Risk for major and fatal bleeding after discontinuing oral 
anticoagulation for unprovoked venous thromboembolism: 
Systematic review and meta-analysis4 

Khan F, 2019 Published in abstract / 
poster form only 

Systematic review 
protocol 

5. A systematic review identifying the impact of patient decision 
aids in older patients with problematic polypharmacy5 

Khan AH, 2019 Published in abstract / 
poster form only 

Conference poster 

6. Polypharmacy, risk of falls in older people and deprescribing: A 
literature review6 

Morgado, 2017 Published in abstract / 
poster form only 

Conference poster 

7. Nonpharmacologic outpatient interventions for benzodiazepine 
discontinuation in elderly persons7 

Arsenault, 2015 Published in abstract / 
poster form only 

Conference poster 

8. Deprescribing strategies in elderly patients or patients with 
several chronic conditions8 

Rodriguez-
Perez, 2015 

Published in abstract / 
poster form only 

Conference poster 

9. Interventions to improve prescribing at the end-of-life: A 
systematic review9 

Velten, 2011 Published in abstract / 
poster form only 

Conference poster 

10. Does antipsychotic dose reduction result in worsening behavior 
among nursing home residents with dementia: A systematic 
review of the literature?10  

Tjia, 2012 Published in abstract / 
poster form only 

Conference poster 

11. Deprescribing of medications in older patients in the last three 
months of life: A systematic review11 

Alwidyan, 2020 Published in abstract / 
poster form only 

Conference poster 

12.  Inappropriate hospitalisations, aggressive treatments, and 
insufficient deprescribing: The medicalisation of death from 
natural causes12 

Cardona, 2019 Published in abstract / 
poster form only 

Conference poster 

13. A systematic review and new categorization of clinical aids to 
improve pharmacotherapy in older patients 

Wehling Published in abstract / 
poster form only 

Article or poster was not 
found 

14. A systematic review and thematic synthesis of evaluations of 
pharmacy-led services in care homes across England13 

Rathbone, 2020 Published in abstract / 
poster form only 

Conference Poster 

15. A Systematic Review of the Effects of Improvement of 
Prescription to Reduce the Number of Medications in the Elderly 
with Polypharmacy14 

Maeda, 2009 Not in English  



16. Review of computerized clinical decision support in community 
pharmacy15 

Curtain, 2014 Not a systematic review 
as set out by DARE 
criteria16 

 

17. Evidence-Based Strategies for the Optimization of 
Pharmacotherapy in Older People17 

Topinkova, 2012 Not a systematic review 
as set out by DARE 
criteria16 

 

18. Medication errors in older adults: a review of recent 
publications18 

Aspinall, 2007 Not a systematic review 
as set out by DARE 
criteria16 

 

19. Deprescribing antihyperglycemic agents in older persons: 
Evidence-based clinical practice guideline19 

Farrell, 2017 Not a systematic review 
as set out by DARE 
criteria16 

 

20. Review: Minimal interventions (e.g., a letter) reduce long-term 
benzodiazepine use in primary care20 

Primack, 2012 Not a systematic review 
as set out by DARE 
criteria16 

 

21.  Deprescribing in older people21 Liacos, 2020 Not a systematic review 
as set out by DARE 
criteria16 

 

22. Intervention elements to reduce inappropriate prescribing for 
older adults with multimorbidity receiving outpatient care: A 
scoping review22 

Lee, 2020 Not a systematic review 
as set out by DARE 
criteria16 

 

23. Multidisciplinary Medication Review in Long-Term Care: A 
Review of Clinical Utility, Cost-Effectiveness and Guidelines23 

Chao, 2019 Not a systematic review 
as set out by DARE 
criteria16 

 

24. Rates, determinants and success of implementing deprescribing 
in people with type 2 diabetes: A scoping review24 

Oktora, 2020 Not a systematic review 
as set out by DARE 
criteria16 

 

25. The Effect of Interventions to Reduce Potentially Inappropriate 
Antibiotic Prescribing in Long-Term Care Facilities: a Systematic 
Review of Randomised Controlled Trials25 

Fleming, 2013 No relevant study 
population 
 

Age of population not 
defined in study 

26. Reduced-dose direct oral anticoagulants in the extended 
treatment of venous thromboembolism: a systematic review and 
meta-analysis26 

Vasanthamohan, 
2018 

No relevant study 
population 

Age of population not 
defined in study 

27. Reduction or discontinuation of antipsychotics for challenging 
behaviour in adults with intellectual disability: a systematic 
review27 

Sheehan, 2017 No relevant study 
population 

Age of population <60 
years old 

28. Strategies for discontinuation of proton pump inhibitors: a 
systematic review28 

Haastrup, 2014 No relevant study 
population 

Age of population not 
defined in study 



29.  The risk of asthma exacerbation after stopping low-dose inhaled 
corticosteroids: a systematic review and meta-analysis of 
randomized controlled trials29 

Rank, 2013 No relevant study 
population 

Age of population <60 
years old 

30.  Deprescribing Medications for Chronic Diseases Management 
in Primary Care Settings: A Systematic Review of Randomized 
Controlled Trials30 

Dills, 2018 No relevant study 
population 

Age of population <60 
years old 

31.  Minimal interventions to decrease long-term use of 
benzodiazepines in primary care: a systematic review and meta-
analysis31 

Mugunthan, 
2013 

No relevant study 
population 

Age of population <60 
years old 

32. Stepping down the dose of inhaled corticosteroids for adults 
with asthma32 

Crossingham, 
2017 

No relevant study 
population 

Age of population <60 
years old 

33.  The effectiveness of computer system tools on potentially 
inappropriate medications ordered at discharge for adults older 
than 65 years of age: a systematic review33 

Iankowitz, 2012 No relevant intervention  

34. The effect of pharmacist-led interventions in optimising 
prescribing in older adults in primary care: A systematic review34 

Riordan, 2016 No relevant intervention  

35. Reducing potentially inappropriate medications in palliative 
cancer patients: evidence to support deprescribing 
approaches35 

Lindsay, 2013 No relevant intervention  

36. Analgesics use and withdrawal in people with dementia - a 
register-based Danish study and a systematic review36 

Sorensen, 2019 No relevant intervention  

37.  Hospital pharmacists working with geriatric patients in Europe: a 
systematic literature review37 

Kiesel, 2018 No relevant intervention  

38. Risk versus risk: a review of benzodiazepine reduction in older 
adults38 

Paquin, 2014 No relevant intervention  

39.  Discontinuation of lithium augmentation in geriatric patients with 
unipolar depression: A systematic review39 

Ross, 2008 No relevant intervention  

40. Discontinuation of alpha-blocker therapy in men with lower 
urinary tract symptoms: a systematic review and meta-
analysis40 

van der Worp, 
2019 

No relevant intervention  

41. The Effect of Melatonin on Benzodiazepine Discontinuation and 
Sleep Quality in Adults Attempting to Discontinue 
Benzodiazepines: A Systematic Review and Meta-Analysis41 

Wright, 2015 No relevant intervention  

42. Clinical medication review of polypharmacy reduced unplanned 
hospitalizations in older adults: A meta-analysis of randomized 
clinical trials42 

Mizokami, 2019 No relevant intervention  

43. The feasibility of Chinese massage as an auxiliary way of 
replacing or reducing drugs in the clinical treatment of adult type 
2 diabetes: A systematic review and meta-analysis43 

Zhang, 2020 No relevant intervention  



44. Long-Term Drug Therapy and Drug Discontinuations and 
Holidays for Osteoporosis Fracture Prevention A Systematic 
Review44 

Fink, 2019 No relevant intervention  

45. Polypharmacy and mobility outcomes45 Ali, 2020 No relevant intervention Includes interventions 
with element of 
deprescribing, not all 
clearly deprescribing 

46. Effectiveness of the STOPP/START (Screening Tool of Older 
Persons' potentially inappropriate Prescriptions/Screening Tool 
to Alert doctors to the Right Treatment) criteria: systematic 
review and meta-analysis of randomized controlled studies46 

Hill-Taylor, 2019 No outcome of interest Not a clear 
deprescribing outcome 

47.  Deprescribing interventions and their impact on medication 
adherence in community-dwelling older adults with 
polypharmacy: a systematic review47 

Ulley, 2019 No outcome of interest Adherence not an 
outcome of interest 

48. Effectiveness of interventions targeting antibiotic use in long-
term aged care facilities: A systematic review and meta-
analysis48 

Raban, 2020 No outcome of interest  

49. Withdrawal versus continuation of long-term antipsychotic drug 
use for behavioural and psychological symptoms in older people 
with dementia49 

Van Leeuwen, 
2018 

No outcome of interest Not a clear 
deprescribing outcome 

50. Impact of pharmacist-led home medicines review services on 
drug-related problems among the elderly population: a 
systematic review50 

Gudi, 2019 No relevant control 
group 

 

51. Interventions for reducing benzodiazepine use in older people: 
meta-analysis of randomised controlled trials51 

Gould, 2014 No relevant control 
group 

 

52. Discontinuation of Preventive Medicines in Older People with 
Limited Life Expectancy: A Systematic Review52 

Narayan, 2017 No relevant control 
group 

 

53. Deintensification of hypoglycaemic medications-use of a 
systematic review approach to highlight safety concerns in older 
people with type 2 diabetes53 

Abdelhafiz, 2018 Fewer than 2 primary 
studies of interest 

 

54. Effect of interventions to reduce potentially inappropriate use of 
drugs in nursing homes: a systematic review of randomised 
controlled trials54 

Forsetlund, 2011 Fewer than 2 primary 
studies of interest 

 

55. Psychosocial interventions for reducing antipsychotic 
medication in care home residents55 

Richter, 2012 Fewer than 2 primary 
studies of interest 

 

56. Health Outcomes of Deprescribing Interventions Among Older 
Residents in Nursing Homes: A Systematic Review and Meta-
analysis56 

Kua, 2019 Fewer than 2 primary 
studies of interest 

 

57. Antihypertensive withdrawal for the prevention of cognitive 
decline57 

Jongstra, 2018 Fewer than 2 primary 
studies of interest 

 



58. Process, impact and outcomes of medication review in 
Australian residential aged care facilities: A systematic review58 

Chen, 2019 Fewer than 2 primary 
studies of interest 

 

59. Discontinuation of Long-Term Antipsychotic Drug Use for 
Behavioral and Psychological Symptoms in Older Adults Aged 
65 Years and Older With Dementia59 

Van Leeuwen, 
2018 

Duplicate study Duplicate of #3649, 
published separately 

Reasons for exclusion were set out a priori in a hierarchical fashion as follow: 1. Published in abstract / poster form only, 2. Not in English, 3. Not a systematic review as set out by 
DARE criteria16, 4. No relevant study population, 5. No relevant intervention, 6. No outcome of interest, 7. No relevant control group, 8. Fewer than 2 primary studies of interest and 9. 
Duplicate study. 
 
  



eTable 2: Study characteristics of included systematic reviews 

Authors 
(Year 

Published) 
Databases and Time 

Frame Searched 

# 
Studie
s (No. 

of 
Partici
pants) 

Setting(s) and 
Population 

Characteristics 

Intervention (Aim, 
Intervention type, 

Facilitator of 
intervention) 

Comparison Outcomesa AMSTAR 
260 

Primary Studies 
of Interest from 

SR 

# 
Studies 
(Design) 

No. of 
Particip

ants 
(Mean 
Age in 
yearsb) 

Kaur et al 
(2009)61 

• PubMed, Cochrane 
databases, International 
Pharmaceutical Abstracts, 
EMBASE and CINAHL  
• 1996 to September 2008 

24 
(1,559,
623) 

• Setting: not 
stated 
• Age 65+  

• Aim: improve 
inappropriate 
prescribing, target 
medicationc not stated 
• Intervention type: 
various 
• Facilitator of 
intervention: not stated 

Not stated Inappropriate prescribing Critically 
low  

3 (3 
RCTs62-

64) 

13,660 
(Not 
stated) 

Coon et al 
(2014)65 

• MEDLINE, EMBASE, 
Social Policy and Practice, 
PsycINFO, CDSR and 
CENTRAL, CINAHL, 
AMED and British Nursing 
Index, Science Citation 
Index Expanded and 
Social Science Citation 
Index  
• Inception to November 
2013 

23 
(>19,30
0)d 

• Setting: 
community 
residential care  
• With dementia 

• Aim: reduce 
inappropriate 
prescribing of 
antipsychotics 
• Intervention type: 
various 
• Facilitator of 
intervention: health 
professionals (e.g. GP, 
community 
psychiatrists, 
pharmacists)  

Not stated Change in medication use Low 5 (5 
RCTs66-

70) 

3,601 
(Not 
stated) 

Castelino 
et al 
(2009)71 

• MEDLINE, International 
Pharmaceutical Abstracts, 
and EMBASE  
• 1992 to 2008 

12 
(3,958) 

• Setting: not 
stated 
• Age 65+ 

• Aim: reduce 
suboptimal prescribing 
of various drugs / drug 
classes 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: 
pharmacists 

Not stated Suboptimal prescribing Critically 
low  

3 (3 
RCTs63, 

64, 72) 

1,269 
(Not 
stated) 
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Verrue et 
al (2009)73 

• MEDLINE (PubMed), 
International 
Pharmaceutical Abstracts 
and EMBASE  
• January 1987 to May 
2008 

8 
(7,299) 

• Setting: 
nursing homes 
• Age 65+  
• No specific 
disease/patholog
y 

• Aim: improve the 
quality of prescribing, 
target medicationc not 
stated 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: 
pharmacists 

Not stated Not stated Critically 
low  

6 (5 
RCTs69, 

74-77, 1 
non-
RCT78) 

7,035 
(Not 
stated) 

Rankin et 
al (2018)79 

• CENTRAL, Health 
Technology Assessment 
Database, NHS Economic 
Evaluation Database, 
MEDLINE Ovid, Embase 
Ovid and CINAHL EBSCO  
• November 2013 to 
February 2018 

32 
(28,672
) 

• Setting: any  
• Age 65+ 
• Having >1 long 
term medical 
condition 
• Receiving 
polypharmacy 
(≥4 prescribed 
medicines) 

• Aim: improve 
appropriate 
polypharmacy 
• Intervention type: no 
restrictions  
• Facilitator of 
intervention: not stated 

Usual care Primary outcomes 
• Medication appropriateness 
• PIMs 
• Potential prescribing 
omissions  
• Hospital admissions  
Secondary outcomese 

Low 10 (9 
RCTs80-

88, 1 non-
RCT89) 

1,663 
(64 - 85) 
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Black et al 
(2017)90 

• MEDLINE, EMBASE, and 
the Cochrane Library, 
clinicaltrials.gov, the World 
Health Organization 
Clinical Trials Registry, 
UpToDate, and Google 
Scholar  
• 1946 to July 2015 

2 
(6,352) 

• Setting: any  
• Age 18+ 
• Taking 
antihyperglycemi
c medications for 
T2DM  

• Aim: deprescribe at 
least one 
antihyperglycemic 
medication 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Continuing 
antihyperglyc
emic 
medications 

• Hypoglycemia 
• Falls 
• Adverse drug reactions 
• Frequency of blood glucose 
testing 
• Blood glucose levels  
• HbA1C levels 
• Pill burden 
• Emergency room visits and 
hospitalizations  
• Quality of life and patient 
satisfaction  
• Length of stay in hospital  
• Microvascular complications 
• Macrovascular outcomes 
• Polyuria, hyperglycemia, 
and/or sleep disturbances 

Critically 
low  

2 (2 
CBAs91, 

92) 

6,352 
(77 - 84) 

Nakham et 
al (2020)93 

• CINAHL, Ovid MEDLINE, 
EMBASE, and the 
Cochrane Central Register 
of Controlled Trials 
(CENTRAL)  
• January 2010 to February 
2019 

8 
(1,061) 

• Setting: not 
stated 
• Age 65+  
• On long-term 
medication (> 12 
weeks)  

• Aim: reduce 
anticholinergic burden 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Usual care • Medication use 
• Patient outcomes such as 
falls  
• Cost outcomes 

Critically 
low  

4 (4 
RCTs94-

97) 

423 (76 
- 85) 

Monteiro 
et al 
(2019)98 

• MEDLINE, CENTRAL, 
EMBASE, and Web of 
Science  
• Inception to February 
2018 

16 
(>266,5
62)d 

• Setting: any  
• Age 65+  

• Aim: reduce PIPs or 
PIMs 
• Intervention type: 
computerized decision 
support tools 
• Facilitator of 
intervention: not stated 

No 
restrictions 

• Outcomes categorized as 
PIP or PIM-related. 
• Number of prescriptions 
• Adverse drug reactions 
• Potential drug-drug 
interactions 

Critically 
low  

3 (3 
RCTs62, 

99, 100) 

94,786 
(75 - 82) 
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Seidu et al 
(2019)101 

• MEDLINE, Embase, Web 
of Science, and Cochrane 
data- bases  
• Inception to October 
2018 

10 
(26,558
) 

• Setting: any  
• Age 65+ 
• With T2DM 

• Aim: deintensify 
antidiabetic medication 
and other therapies  
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

usual care or 
continuing 
medications 

• Measures of glycaemia 
• Admission rates  
• Hospitalizations  
• Complications  
• Mortality 
• Quality of life, and patient 
satisfaction 

Low 2 (2 
cohort 
studies91, 

92) 

6,352 
(77 - 84) 

Dou et al 
(2019)102 

• Ovid, PubMed, Academic 
Search Complete, Web of 
Science  
• 1990 to not stated 
("Present") 

11 
(1,575) 

• Setting: not 
stated 
• Age 60+  
• Using BDZs ≥3 
months 

• Aim: withdraw long-
term BDZs 
• Intervention type: 
Medication withdrawal 
• Facilitator of 
intervention: not stated 

Standard 
treatment 

BDZs withdrawal success Critically 
low  

10 (10 
RCTs103-

112) 

1,478 
(60 - 75) 

Sheehan 
et al 
(2018)113  

• Medline, PsycINFO, 
EMBASE, and CINAHL 
Plus   
• Inception to February 
2018 

26 
studies 
in 27 
articles 
(8,556) 

• Setting: any  
• Any population 

• Aim: optimize 
psychotropic 
medications 
• Intervention type: 
medication review 
• Facilitator of 
intervention: not stated 

Not stated Outcomes of psychotropic 
medication optimization 

Critically 
low  

3 studies 
in 4 
articles 
(3 
RCTs114-

117) 

652 (79 
- 85) 

Dalton et 
al (2018)118 

• PubMed, EMBASE, 
Medline, Web of Science, 
CINAHL, Cochrane Central 
Register of Controlled 
Trials, PsycInfo and 
ClinicalTrials.gov  
• Inception to October 
2017 

8 
(>48,20
4)d 

• Setting: 
hospital 
• Age 65+ 

• Aim: reduce PIP 
• Intervention type: 
computer generated 
recommendation 
• Facilitator of 
intervention: not stated 

Usual care or 
non-exposed 

Primary outcomes:  
• Reductions in PIP or 
patients with PIP.  
Secondary outcomesf 

Critically 
low  

5 (2 
RCTs119, 

120, 1 
cohort 
study121, 
2 
CBAs122, 

123) 

>21,730 
(73.5 - 
81.3)* 
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Kallio et al 
(2018)124 

• CINAHL, MEDLINE 
(Ovid), Scopus, 
International 
Pharmaceutical Abstracts, 
and Cochrane Library  
• January 2000 to February 
2016 

16 
(7,340) 

• Setting: 
outpatient 
• Age 65+ 

• Aim: describe the 
outcomes of medication 
reviews, target 
medicationc not stated 
• Intervention type: 
medication reviews 
• Facilitator of 
intervention: 
Community 
pharmacists 

No 
restrictions 

No restrictions Critically 
low  

3 (3 
RCTs125-

127) 

3,143 
(Not 
stated) 

Thillainade
san et al 
(2018)128 

• Ovid MEDLINE, Embase, 
Informit, International 
Pharmaceutical Abstracts, 
Scopus, PsycINFO, the 
Cochrane Central Register 
of Controlled Trials 
(CENTRAL) and CINAHL  
• 1 January 1996 up to and 
including April 2017 

9 
(2,522) 

• Setting: 
hospital 
• Older adults 
(no specific age 
defined) 

• Aim: reduce PIM 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: includes 
pharmacist, physician, 
and prescriber 

Usual care Primary outcome:  
• Reduction in PIMs 
Secondary outcomesg 

Critically 
low  

9 (9 
RCTs63, 

81, 89, 129-

134) 

2,522 
(75 - 87) 

Reeve et al 
(2017)135  

• PubMed, Embase, 
Informit, International 
Pharmaceutical Abstracts, 
Scopus, PsychINFO, 
Cochrane Central Register 
of Controlled Trials and 
CINAHL  
• January 1995 to July 
2015 

7 
(1,214) 

• Setting: 
community, 
hospital or aged 
care 
• Age 65+ 
• On long term 
BZDs and/or Z-
drugs (≥ 4 
weeks)   

• Aim: deprescribe long-
term use of BZDs 
and/or Z-drugs 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Not stated • Number of participants 
continuing vs. stopping BZD 
or Z-drug use 
• Clinical outcomes: 
• Adverse drug withdrawal 
reactions 
• Return of condition/ loss of 
benefit 

Critically 
low  

5 (5 
RCTs107, 

136-139) 

1,023 
(73- 82) 
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Wilsdon et 
al (2017)140 

• PubMed, MEDLINE 
(Ovid), Embase (Ovid), the 
Cochrane Library, 
ProQuest Dissertations 
and Theses Global, and 
Google  
• Inception to January 
2017 

21 
(>164,1
80)d 

• Setting: 
hospital, 
community 
dwelling or aged 
care facilities. 
• Age 65+ 
• Inappropriate 
PPI use 

• Aim: deprescribe 
inappropriate PPI 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

No 
restrictions 

Primary outcome:  
• Inappropriate PPI use  
Secondary outcomesh 

Critically 
low  

4 (3 
RCTs133, 

134, 141, 1 
cohort 
study142) 

71,306 
(82 - 87) 

Page et al 
(2016)143 

• EbscoHost (CINAHL 
Plus, Health Source: 
Nursing/Academic Edition, 
Academic Search 
Premier), Ovid (Medline, 
DARE), Scopus, Web of 
Science, Elsevier 
(Embase) and ProQuest 
(Dissertations and Theses 
Global), National Institutes 
of Health Trials Register, 
Australian New Zealand 
Clinical Trials Registry and 
European Union Clinical 
Trials Register  
• Inception to February 
2015 

116 
(34,143
) 

• Setting: any 
setting 
• Age 65+ 
• Prescribed ≥1 
regular 
medication  

• Aim: deprescribe ≥ 1 
regular prescription 
medications 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: health care 
professionals 

No 
comparator or 
usual care 

Primary outcome: 
• Mortality 
Secondary outcomesi 

Critically 
low  

65 (53 
RCTs64, 

81, 86, 94, 

107, 132, 

136, 137, 

141, 144-187, 
6 non-
RCTs188-

193, 6 
cohort 
studies92, 

194-198) 

16,336 
(65 - 86) 
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Clyne et al 
(2016)199 

• PubMed, Embase, 
Scopus, and the Cochrane 
library databases  
• Time frame was not 
stated 

12 
(156,52
9) 

• Setting: 
community 
dwelling 
• Age 65+ 

• Aim: improve PIP, 
target medicationc not 
stated 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Usual care or 
alternative 
intervention  

Change in PIP Critically 
low  

4 (4 
RCTs62, 

64, 127, 200) 

14,105 
(Not 
stated) 

Walsh et al 
(2016)201 

• Medline, PubMed, 
EMBASE, Centre for 
reviews and dissemination 
databases, Cochrane 
database of systematic 
reviews, CINAHL, Web of 
Science, Science Direct, 
ClinicalTrials.gov, 
metaRegister of Controlled 
Trials, ProQuest 
Dissertations and Theses, 
and Index to Theses in 
Great Britain and Ireland  
• Inception up to and 
including June 2014 

5 
(1,651) 

• Setting: 
hospital  
• Age 65+ 
• Or any age 
with dementia 

• Aim: improve quality 
of prescribing, target 
medicationc not stated 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: 
pharmacists 

No 
restrictions 

Reduction of PIP Critically 
low  

3 (3 
RCTs63, 

130, 131) 

1,388 
(81.9 - 
87.1)* 

Pruskowsk
i et al 
(2019)202 

• The Cochrane Library 
(Wiley), Cumulative Index 
to Nursing and Allied 
Health (CINAHL), 
MEDLINE via PubMed, 
and EMBASE  
• Inception to November 
2017 

13 
(2,195) 

• Setting: not 
stated 
• Age 65+ 
• With life-
limiting 
conditions 

• Aim: deprescribe 
prescription or over-the-
counter medication 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Usual care Primary outcome:  
• Quality of life 
Secondary outcomesj 

Critically 
low  

9 (9 
RCTs141, 

146, 151, 

152, 161, 

171, 172, 

203, 204) 

1,884 
(74 - 84) 
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Shrestha 
et al 
(2019)205 

• PubMed, Embase, 
CINHAL, PsychInfo, 
Google scholar  
• Inception to February 
2019 

9 
(1,375) 

• Setting: any  
• Age 65+ 
• With life-
limiting illness 
and limited life 
expectancy up to 
2 years 

• Aim: deprescribe 
inappropriate 
medications 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: health care 
professionals 

Usual care or 
any head-
head 
intervention 

• Medication appropriateness 
• Clinical measures 
• Mortality,  
• QOL, 
• Falls,  
• Sleep quality,  
• Bowel function,  
• Cognitive function,  
• Performance status and  
• Symptoms status. 
• Costs 

Critically 
low  

4 (3 
RCTS141, 

161, 206, 1 
non-
RCT196) 

972 (74 
- 84)* 

Hansen et 
al (2018)207 

• MEDLINE, EMBASE, The 
Cochrane Central Register 
of Controlled Trials, Web 
of Science, Academic 
Search Complete, Google 
Scholar, OpenSIGLE, 
ClinicalTrials.gov, 
International Standard 
Registered Clinical/soCial 
sTudy Number (ISRCTN), 
WHO International Clinical 
Trials Registry Platform 
(ICTRP) and the Australian 
New Zealand Clinical 
Trials Register (ANZCTR)  
• search date: December 
14 2016 

25 
(20,812
) 

• Setting: any  
• Age 65+ 

• Aim: deprescribe 
existing drugs or reduce 
inappropriate 
prescribing, target 
medicationc not stated 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Either active 
interventions 
or inactivity, 
e.g. sham or 
no 
intervention 

Primary outcomes:  
• Number of total and 
inappropriate prescriptions 
and/or drugs 
• Proportion of participants 
with a reduction in number of 
total and inappropriate 
prescriptions and/or drugs 
• Implementation of 
recommendations 
Secondary outcomesk 

Critically 
low  

19 (19 
RCTs63, 

64, 81, 107, 

131, 141, 

144, 147, 

206, 208-

217) 

6,583 
(61 - 89) 
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Thio et al 
(2018)218 

• PubMed and EMBASE  
• Between 2005 and 2017 

27 
reporte
d in 26 
articles 
(8,773) 

• Setting: 
primary care or 
nursing home 
• Age 18+ 
• On long-term 
medication (>4 
weeks) 

• Aim: withdraw ≥ 1 
long-term medications  
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Continuing 
medication 

• Number of patients who 
successfully stopped 
medication.  
• Patients who experienced 
relapse of symptoms or 
restarted medication 
• Early dropout of the study 

Critically 
low  

23 (23 
RCTs141, 

151, 161, 

162, 165, 

171, 173-175, 

177, 182, 

183, 186, 

203, 219-

227) 

8,146 
(62 - 
89)* 

Hoyle et al 
(2018)228 

• PubMed, Scopus, 
ProQuest, CENTRAL, 
EMBASE, and CINAHL  
• Inception to 25 July 2017 

14 
(2,852) 

• No population 
characteristics 
stated 
• Setting: 
Nursing homes 

• Aim: reduce 
antipsychotic and/or 
BDZ use 
• Intervention type: 
professional and 
organization 
interventions defined by 
Cochrane EPOC review 
group 
• Facilitator of 
intervention: not stated 

Not stated Clinical outcomes as: 
•Behavioral and psychological 
symptoms 
•Quality of life 
•Falls 

Critically 
low  

10 (6 
RCTs67, 

114, 115, 

229-231, 2 
non-
RCTs68, 

70, 1 
ITS232, 1 
CBA191) 

2,236 
(Not 
stated) 
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Johansson 
et al 
(2016)233 

• Ovid Medline, OVID 
EMBASE, OVID All 
evidence-based medicine 
reviews – Cochrane 
Central Register of 
Controlled Trials, 
Cochrane Database of 
Systematic Reviews, 
Cochrane Methodology 
Register, American 
College of Physicians 
(ACP) Journal Club, 
Database of Abstracts of 
Reviews of Effects, Health 
Technology Assessment, 
National Health Service 
Economic Evaluation  
• 1946 to 13 July 2015 

25 
(11,181
) 

• Setting: any  
• Patients with 
polypharmacy:  
≥4 prescribed or 
nonprescribed 
drugs 
• Studies with 
80% of study 
population taking 
≥4 drugs 

•  Aim: reduce 
polypharmacy 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

No 
intervention 
or usual care 

Primary outcomes:  
• Mortality  
• Hospitalization  
• Change in number of drugs 
Secondary outcomesl 

Critically 
low  

25 (21 
RCTs64, 

77, 86, 125, 

126, 147, 

200, 206, 

208, 210-213, 

216, 234-240, 
4 non-
RCTs78, 

197, 215, 

241) 

11,181 
(70 - 88) 

Nishtala et 
al (2008)242  

• MEDLINE, Cochrane 
Central Register of Control 
Trials, Cinahl, EMBASE , 
International 
Pharmaceutical Abstracts 
and PsycINFO  
• January 1980 to April 
2007 

11 
(13,010
) 

• Setting: long-
term care 
facilities 
• Age 65+ 

• Aim: optimize the use 
of psychotropic drugs 
• Intervention type: 
medication reviews 
and/or educational 
intervention 
• Facilitator of 
intervention: not stated 

Not stated Primary outcome: 
• Proportion of residents using 
one or more psychotropic 
drugs  
Secondary outcomem 

Critically 
low  

3 (3 
RCTs69, 

75, 243) 

6,395 
(Not 
stated) 
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Tjia et al 
(2013)244 

• MEDLINE, EMBASE, and 
International 
Pharmaceutical Abstracts  
• January 1966 to 
September 2012 

36 
(13,906
) 

• Setting: 
assisted living, 
nursing home, 
hospital, or 
hospice 
• Age 65+ 
• With an 
indication of 
frailty or 
disability 

• Aim: discontinue 
unnecessary daily 
medications for chronic 
conditions 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Not stated Reductions in the number of 
unnecessary medications 

Critically 
low  

10 (9 
RCTs63, 

64, 67, 69, 

74, 75, 131, 

241, 245, 1 
cohort 
study246) 

8,331 
(65+)* 

Parr et al 
(2008)247 

• PsycLIT, MEDLINE and 
EBASE  
• 1840 to 2007 

32 
(15,787
) 

• Setting: 
General practice 
or outpatient 
• On long term 
BZDs (≥ 3 
months)  

• Aim: discontinue 
BDZs 
• Intervention type:  
brief interventions, 
gradual dose reduction 
and psychological 
interventions. 
• Facilitator of 
intervention: not stated 

adjunctive 
treatment 
with routine 
care or 
routine care 
alone 

Cessation rates for each 
condition 

Critically 
low  

5 (5 
RCTs105) 

4,936 
(62 - 71) 

Iyer et al 
(2008)248-252 

• PubMed  
• Between 1966 to 2007 

32 
(9,475) 

• Setting: any  
• Age 65+ 

• Aim: withdraw a 
particular class of 
medications completely, 
target medicationc not 
stated 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Continuing 
medications 
for RCTs  
No 
restrictions on 
control for 
other study 
designs 

Clinically relevant outcome 
(not specified) 

Critically 
low  

4 (4 
RCTs156-

159) 

448 (Not 
stated) 
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Bloomfield 
et al 
(2020)253 

• MEDLINE, Embase, the 
Cumulative Index of 
Nursing and Allied Health 
(CINAHL), and the 
Cochrane Library 
• 1990 to February 2019 

38 trials 
reporte
d in 47 
papers 
(419,90
2) 

• Setting: 
community-
dwelling  
• Age 65+ 

• Aim: deprescribe 
medications, target 
medicationc not stated 
• Intervention type: 
comprehensive 
medication review, 
education and 
feedback, or 
computerized decision 
support 
• Facilitator of 
intervention: not stated 

Not stated Primary outcomes:   
• Quality of life 
• All-cause mortality 
• Hospitalizations 
• Falls 
• Adverse drug withdrawal 
events 
• Major adverse cardiac 
events 
• Delirium 
• PIMs 

Critically 
low  

18 (18 
RCTs62, 

64, 72, 83, 

84, 107, 203, 

211, 217, 

234, 254-

261) 

19,948 
(72 - 83) 

Almutairi 
et al 
(2020)262 

• MEDLINE, PubMed, 
Google scholar, PsycINFO 
• Inception to May 2019 

25 
studies 
reporte
d in 28 
papers 
(22,989
) 

• Setting: aged 
care facility, 
nursing homes, 
residential 
continuing care 
hospitals 
• Age 60+ 

• Aim: increase the 
appropriateness of 
medications used, 
target medicationc not 
stated 
• Intervention type: no 
restrictions. 
• Facilitator of 
intervention: health 
professional 

Not stated • Medication appropriateness  
• Residents’ clinical outcomes 
(not specified) 

Critically 
low  

9 (9 
RCTs67, 

69, 75-77, 86, 

206, 213, 

230) 

8,443 
(65+) 



Authors 
(Year 

Published) 
Databases and Time 

Frame Searched 

# 
Studie
s (No. 

of 
Partici
pants) 

Setting(s) and 
Population 

Characteristics 

Intervention (Aim, 
Intervention type, 

Facilitator of 
intervention) 

Comparison Outcomesa AMSTAR 
260 

Primary Studies 
of Interest from 

SR 

# 
Studies 
(Design) 

No. of 
Particip

ants 
(Mean 
Age in 
yearsb) 

Hart et al 
(2020)263 

• PubMed and EMBASE  
• On or before June 30, 
2019 

14 
(8,300) 

• Setting: not 
stated 
• Age 60+ 
• with a fall-
related injury or 
a history of 
falls. 

• Aim: reduce or 
discontinue FRIDs 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Not stated • Prevalence of FRID use 
among older adults with fall-
related injury 
• FRIDs that were most 
frequently prescribed 
• Whether FRID use was 
reduced following the fall-
related healthcare episode 
• Which interventions have 
reduced falls or FRID use in 
older adults with a history of 
falls. 

Critically 
low  

3 (3 
RCTs203, 

264, 265) 

997 (76 
- 85) 

Earl et al 
(2020)266 

• CINAHL, MEDLINE 
• From 2008 to 2018 

26 
studies 
and 1 
SR (> 
89,047)
d 

• Setting: Not 
stated 
• Older adults 
(no specific age 
defined) 

• Aim: Deprescribe to 
reduce polypharmacy 
and use of STOPP 
interventions to reduce 
PIMs 
• Intervention type: no 
restrictions 
• Facilitator of 
intervention: not stated 

Not stated • Reduction of preventable 
ADEs 
• Polypharmacy 
• PIMs  
• Other relevant outcomes 
(not specified) 

Critically 
low  

10 (9 
RCTs99, 

100, 107, 

213, 236, 

254, 260, 

267, 268, 1 
quasi-
experime
ntal269) 

84,424 
(65+)* 



Authors 
(Year 

Published) 
Databases and Time 

Frame Searched 

# 
Studie
s (No. 

of 
Partici
pants) 

Setting(s) and 
Population 

Characteristics 

Intervention (Aim, 
Intervention type, 

Facilitator of 
intervention) 

Comparison Outcomesa AMSTAR 
260 

Primary Studies 
of Interest from 

SR 

# 
Studies 
(Design) 

No. of 
Particip

ants 
(Mean 
Age in 
yearsb) 

Reeve et al 
(2020)270 

• CRS-Web, CENTRAL, 
MEDLINE, EmbaseOvid, 
ClinicalTrials.gov, World 
Health Organisation 
International Clinical Trials 
Registry Platform. 
• Search date: 22 May 
2019 

6 
(1,192) 

• Setting: 
community, 
residential aged 
care facilities or 
hospital. 
• Age 50+  
• With 
hypertension or 
required primary 
prevention of 
CVD 
• Prescribed ≥ 1 
antihypertensive 
medication 

• Aim: withdrawal of 
antihypertensive 
medication  
• Intervention type: 
medication withdrawal 
• Facilitator of 
intervention: not stated 

Continuation 
of 
antihypertensi
ve medication 

Primary outcomes: 
• Mortality  
• Myocardial infarction  
• Adverse drug reactions and 
adverse drug withdrawal 
reactions 
Secondary outcomen 

Critically 
low  

5 (5 
RCTs151, 

156, 158, 

159, 271) 

832 (60 
- 82) 

This table reports key study characteristics of included systematic reviews (n=34). Information on setting and population characteristics, intervention, comparison and outcomes are 
based on the PICOT question reported in their methodology. We include both information obtained at the systematic review level, as well as information specific to primary studies of 
our interest within each systematic review (in the rightmost 2 columns of the table).  
Abbreviations: RCT: Randomized controlled trials; non-RCT: non-randomized controlled trials; CBA: controlled-before-after studies; ITS: interrupted time series; PIMs: Potentially 
inappropriate medications; T2DM: Type 2 Diabetes mellitus; HbA1c: glycated hemoglobin; PIPs: Potentially inappropriate prescriptions; BZD: Benzodiazepines; Z-drugs: 
nonbenzodiazepine drugs; PPI: proton pump inhibitor; CVD: Cardiovascular disease; SR: Systematic Review; CDS: Computerized Decision Support 
a This represents either primary outcomes only or all outcomes of the systematic review if no primary and secondary outcomes were specified. 
b Represented in range of mean ages of participants in included primary studies, if reported by systematic reviews. *Systematic reviews where there are some primary studies that did 
not report mean ages are indicated with an asterisk.  
c Target medications could refer to a specific medication class (e.g. benzodiazepines), potentially inappropriate medications or prescriptions.  
d indicates that one or more primary studies did not report their sample size. 
Secondary outcomes: 
e Medication-related problem, adherence to medication, and quality of life. 
f Patient outcomes and acceptance rates of recommendations. 
g Mortality, falls, cognitive function, adverse drug withdrawal events, quality of life, and hospitalizations. 
h Mortality, hospitalization rates, and recurrence of peptic ulcer disease or adverse events. 
i Adverse drug withdrawal events, psychological and physical health outcomes, quality of life, and medication usage. 
j Satisfaction with care, emergency department visits and hospitalizations. 
k Change in MAI score 



l New morbidity, change in quality of life, changes of physical and mental functioning, adverse drug event, adverse drug reaction, medication error, inappropriate medication, adverse 
event after discontinuation of medication (safety), process of care (feasibility), User or patient satisfaction, adherence to medication, resource utilization (e.g. use of healthcare 
resources), costs (e.g. reduction of drug costs, hospital costs)/cost-effectiveness. 
m Cognitive function, depression, and falls. 
n Systolic and diastolic BP, hospitalization, stroke, success rate of withdrawal from antihypertensive drugs over the short term (12 months or less) and long term (greater than 12 
months), quality of life of participants, carers, families or a combination, and Falls. 
 
  



eTable 3: Summary of conclusions of systematic reviews and results of meta-analyses (Level 1) 

Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Single Medication Class 
Anticholinerg

ics 
Nakham et 
al. (2020)93 

Not concluded Concluded; Evidence found; 
Evidence with mixed effects 
• Mixed effect on reducing 

anticholinergic burden. 

  

Antihypergly
cemics 

Black et al. 
(2017)90 

Concluded; Evidence not 
found 
• Limited evidence available 

regarding deprescribing 
antihyperglycemic 
medications 

Concluded; Evidence not 
found  

  

Seidu et al. 
(2019)101 

Concluded; Evidence found; 
Evidence with no effect 
• Majority of studies reported 

no deterioration in HbA1c 
levels, hypoglycemic 
episodes, falls or 
hospitalizations. 

• No significant differences 
observed among comparison 
groups for adverse events 
and mortality) 

Concluded; Evidence found; 
Evidence with positive effects 
• Significant evidence for 

achieving deintensification. 

  

Antihyperten
sives 

Reeve et al. 
(2020)270 

Concluded; Evidence found; 
Evidence with no effect 
• No significant increase in 

mortality, CVD or stroke 

Concluded; Evidence found; 
Evidence with mixed effects 
Positive effects 
• Withdrawal is feasible. 
 
Evidence not found 
• There is an absence of data 

on falls and quality of life. 

  

Proton Pump 
Inhibitors 

Wilsdon et 
al. (2017)140 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Some interventions effective 

at deprescribing 
inappropriate medicines. 

  



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Psychotropic

s 
Coon et al. 
(2014)65 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• May be effective in short-

term reducing inappropriate 
prescribing of antipsychotics. 

  

Dou et al. 
(2019)102 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Evidence of success 

discontinuing 
benzodiazepines. 

Favors interventions 
Outcome: Reduction in medication use 
Percentage of participants completely tapered off 
benzodiazepines 
• CBT intervention studies (n=3), OR 1.93 (1.13, 3.29) 
• Education intervention studies (n=3), OR 5.94 (3.99, 8.83) 
 
No effect 
Outcome: Reduction in medication use 
Percentage of participants completely tapered off 
benzodiazepines 
• Melatonin intervention studies (n=3), OR 1.16 (0.63, 2.14) 

Hoyle et al. 
(2018)228 

Concluded; Evidence found; 
Evidence with no effect 
• Little evidence for 

deleterious effects from 
interventions to reduce 
antipsychotic or 
benzodiazepine medications 

Concluded; Evidence not 
found 
• Clinical and economic 

outcomes remain 
underreported. 

 

  

Nishtala et 
al. (2008)242 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Significant effect on reducing 

psychotropic prescribing or 
use. 

Favors interventions 
Outcome: Medication use 
• Proportion of residents on hypnotic drugs (n=5), OR 0.576 

(0.419, 0.793) 
• Proportion of residents on antipsychotic drugs (n=5, OR 

0.813 (0.635, 1.039) 



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Parr et al. 
(2009)247 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Significant evidence for 

effectiveness in reducing 
benzodiazepines. 

Favors interventions 
Outcome: Reduction in medication use  
Proportion of patients ceased benzodiazepines, by 
intervention 
• Brief intervention vs routine care with individual random 

allocation (n=3), OR 4.37 (2.28, 8.40) 
• Brief intervention vs routine care with practices random 

allocation (n=2), OR 2.21 (1.92, 2.55) 
• Psychological intervention vs routine care (n=3), OR 3.38 

(1.86, 6.12) 
• Psychological intervention and gradual dose reduction 

(GDR) vs GDR alone at post-cessation (n=7), OR 1.82 
(1.25, 2.67) 

• Psychological intervention and GDR vs GDR alone at 
follow-up (n=6), OR 1.88 (1.19, 2.97) 

 
No effect 
Outcome: Reduction in medication use  
Proportion of patients ceased benzodiazepines, by 
intervention 
• Abrupt substitution of substitutive pharmacotherapy vs 

abrupt reduction alone (n=3), OR 1.69 (0.60, 4.74) 
• Substitutive pharmacotherapy and GDR vs GDR alone at 

post-cessation (n=14), OR 1.30 (0.97, 1.73) 
• Substitutive pharmacotherapy and GDR vs GDR alone at 

follow-up (n=5), OR 1.30 (0.77, 2.20) 
 
Favors comparison 
Outcome: Reduction in medication use  
Proportion of patients ceased benzodiazepines, by 
intervention 
• Abrupt substitution of substitutive pharmacotherapy vs GDR 

alone (n=3), OR 0.30 (0.14, 0.64) 



Reeve et al. 
(2017)135 

Concluded; Evidence found; 
Evidence with no effect 
• Most studies found no 

difference in sleep quality 
and no significant adverse 
drug withdrawal reactions 
when tapering or substitution 
was used. 

Concluded; Evidence found; 
Evidence with mixed effect 
No effect 
• Withdrawal success variable, 

benefits and sustainability 
unclear. 

 
Evidence not found 
• Limited evidence available 

on clinical outcomes. 

No effect 
Outcome: Mortality 
• All-cause mortality (n=4), OR 2.08 (0.79, 5.46) 
• Cardiovascular mortality (n=1), OR 2.04 (0.21, 20.19) 
 
Outcome: Clinical or patient-centered outcomes 
• Myocardial infarction (fatal and non-fatal) (n=2), OR 1.86 

(0.19, 17.98) 
• Stroke (fatal + nonfatal + TIA) (n=3), OR 1.44 (0.25, 8.35) 
• Quality of life (n=1), OR -0.10 (-0.35, 0.15) 
 
Outcome: Hospitalization 
• Hospitalization (n=1), OR 0.83 (0.33, 2.10) 
 
Favors comparison 
Outcome: Surrogate biomarkers outcomes 
• Systolic blood pressure (n=5), OR 9.75 (7.33, 12.18) 

Subgroup analysis 
Duration 

• Less than 12 months (n=3), OR 9.17 (6.62, 11.71) 
• 12 months or longer (n=2), OR 15.30 (7.48, 23.12) 

 
Drug type 

• Diuretics (n=4), OR 10.85 (7.92, 13.78) 
• Other (n=1), OR 7.40 (3.10, 11.70) 

 
• Diastolic blood pressure (n=5), OR 3.50 (1.82, 5.18) 

Subgroup analysis 
Duration 

• Less than 12 months (n=3), OR 2.68 (0.87, 4.49) 
• 12 months or longer (n=2), OR 8.70 (4.15, 13.25) 

 
Drug type 

• Diuretics (n=4), OR 4.42 (2.03, 6.81) 
• Other (n=1), OR 2.60 (0.24, 4.96) 

 
Outcome: Reduction in medication use 
• Resumption due to hypertension or other clinical reasons 

(n=3), OR 3.23 (1.86, 5.61) 



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Sheehan et 
al. (2018)113 

Not concluded Concluded; Evidence found; 
Evidence with mixed effects 
Positive  
• Potential to contribute to 

psychotropic medication 
optimization  

 
No effect 
• No evidence suggesting 

improved clinical and patient 
important outcomes. 

Favors interventions 
Outcome: Reduction in medication use 
• Reduction in psychotropic medications (n=3) ,OR 0.24 

(0.14, 0.39) 
 
No effect 
Outcome: Reduction in medication use 
• Change in psychotropic medications (n=1), OR 0.39 (0.12, 

1.19) 

Polypharmacy 
Appropriaten
ess (PIP/PIM 

etc.) 

Almutairi et 
al. (2020)262 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Could improve medication 

appropriateness. 

Favors interventions 
Outcome: Medication appropriateness 
• Medication appropriateness (n=10), RR 0.71 (0.60, 0.84) 
 
No effect 
Outcome: Medication appropriateness 
• Mean difference in change of MAI score (n=2), MD -0.67 (-

0.97, -0.37) 
Subgroup analyses 
Intervention 

• Medication review (n=4), RR 0.62 (0.41, 0.93) – 
favors intervention 

• Multidisciplinary team meetings (n=1), RR 0.97 (0.92, 
1.03) 

• Staff education (n=4), RR 0.66 (0.43, 1.01) 
• Computerised clinical decision, RR 0.78 (0.64, 0.95) – 

favors intervention 
 
Outcome: Hospital admissions 
• Hospital admission (n=9), RR 1.00 (0.93, 1.06) 

 
Outcome: Clinical and patient-centered outcomes 
• Mortality (n=10), RR 0.98 (0.86, 1.11) 
• Falls (n=8), RR 1.06 (0.89, 1.26) 



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 

• QoL (n=3), MD 0.16, (-0.13, 0.45) 
• BPSD (n=2), RR 0.68 (0.44, 1.06)] 
• Cognitive function (n=2), MD 0.69 (-1.25, 2.64) 
 
Outcome: Adverse Drug Events 
• ADEs (n=2), RR 1.04 (0.96, 1.13) 

Bloomfield et 
al. (2020)253 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Some evidence for reduction 

in mortality, use of PIMs. 

Favors interventions 
Outcome: All-cause Mortality 
• Comprehensive medication review RCTs (n=12), OR 0.74 

(0.58, 0.95) 
 

No effect 
Outcome: Hospitalizations 
• Comprehensive medication review RCTs (n=6), OR 1.07 

(0.92, 1.26) 
Castelino et 
al. (2009)71 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Promising results for 

prescribing optimisation. 

  

Clyne et al. 
(2016)199 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Some interventions appear 

beneficial in reducing 
inappropriate prescribing 

  

Dalton et al. 
(2018)118 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Can be effective in reducing 

potentially inappropriate 
prescribing 

Favors interventions 
Outcome: Potentially Inappropriate Medications 
• Reduction in the proportion of patients prescribed PIMs 

post-intervention (n=3), OR 0.60 (0.38, 0.93) 

Earl et al. 
(2020)266 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Some statistically significant 

differences in polypharmacy 
or PIMs. 

  



Hansen et al. 
(2018)207 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Effective in reducing number 

of drugs taken and improving 
inappropriate prescribing. 

Favors interventions 
Outcome: Drug use 
• Mean number of drugs (n=8), MD -0.96 (-1.53, -0.38) 
• Change in number of drugs (n=11), MD -0.74 (-1.26, -0.22) 

Subgroup analysis 
Setting 

• Outpatient setting (n=9), MD -0.80 (-1.40, -0.21) 
• Hospital setting (n=2), MD-0.50 (-1.36, 0.37) – No 

effect 
 
Target person 

• Patient-centred interventions (n=4), MD -1.01 (-2.00, -
0.03) 

• Healthcare professional-centred interventions (n=7), 
MD -0.51 (-0.80, -0.22) 
 
RoB assessment 

• Low RoB random sequence (n=8), MD -0.73 (-1.50, 
0.03) – No effect 

• High RoB allocation concealment (n=3), MD -0.74 (-
1.14, -0.34) 

 
Outcome: Prescribing Appropriateness 
• Mean difference in change in MAI score per participant 

(n=5), MD -5.04 (-7.40, -2.68) 
• No. of inappropriate drugs (n=7), OR 0.59 (0.38, 0.91) 

Subgroup analysis 
RoB assessment 

• Low RoB allocation concealment (n=3), OR 0.48 (0.20, 
1.16) – No effect 

• High RoB allocation concealment (n=4), OR 0.67 (0.45, 
1.01) – No effect 

 
No effect 
Outcome: Prescribing Appropriateness 
Mean difference in number of inappropriate drugs (n=3), MD -
0.19 (-0.40, 0.02) 

Iyer et al. 
(2008)248 

Concluded; Evidence found; 
Evidence with no effect 

Concluded; Evidence found; 
Evidence with positive effects 

  



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 

• Medications may be 
withdrawn without causing 
harm or, when symptoms 
recurred after medication 
withdrawal, that these could 
be easily treated by 
recommencing the 
medications. 

• Some evidence for specific 
medicine class withdrawal in 
some people. 

Kallio et al. 
(2018)124 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Seem to reduce drug related 

problems. 

  

Kaur et al. 
(2009)61 

Not concluded Concluded; Evidence found; 
Evidence with mixed effects 
• Mixed effect on reducing 

inappropriate prescribing 

  

Monteiro et 
al. (2019)98 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Some significance of positive 

impact on potentially 
inappropriate medicines. 

  

Pruskowski 
et al. 
(2019)202 

Concluded; Evidence found; 
Evidence with no effects 
• No significant difference in 

additional ED visits or 
hospitalisations 

Concluded; Evidence found; 
Evidence with no effects 
• No effect found on quality of 

life (QoL) or satisfaction with 
care  

  



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Rankin et al. 
(2018)79  

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• Improves appropriate 

polypharmacy 
• May be slightly beneficial in 

reducing potential 
prescribing omissions. 

Favors interventions 
Outcome: Medication appropriateness 
• Comparison of MAI scores from baseline to follow-up (n= 5), 

MD -4.76, (-9.20, -0.33) 
Sensitivity analyses 

• Comparison of MAI scores from baseline to follow-up 
(n=4), MD -5.16, (-11.04, 0.72)]* 

• Comparison of MAI scores from baseline to follow-up 
(n=3), MD -0.50 (-2.27, 1.28)]* 

 
Outcome: Potentially inappropriate medications 
• Number of PIMs (n=7), SMD -0.22, (-0.38, -0.05) 
• Proportion of patients with one or more PIM (n=11), RR 

0.79, (0.61, 1.02)* 
Sensitivity analyses 

• Proportion of patients with one or more PIM (n= 10) – 
favors intervention [RR 0.79, (0.61, 1.02)]* 

• Proportion of patients with one or more PIM (n= 9), RR 
0.88, (0.72, 1.09)]* 

 
Outcome: Potential prescribing omissions 
• Number of potential prescribing omissions (n=2), SMD -0.81 

(-0.98, -0.64) 
• Proportions of patients with one or more potential 

prescribing omissions (n=5), RR 0.40 (0.18, 0.85) 
 
*In this review, authors conclude that there is effect as long 
as the majority of the 95% CI lies in the region where 
intervention is favored. 



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Shrestha et 
al. (2019)205 

Not concluded Concluded; Evidence found; 
Evidence with mixed effects 
Positive  
• Can improve medication 

appropriateness  
 
No effect 
• Limited evidence available, 

but has potential for mortality 
reduction and cost savings 

  

Thillainadesa
n et al. 
(2018)128 

Concluded; Evidence found; 
Evidence with no effects 
• No notable harm observed in 

intervention groups [appear 
to be safe] 

Concluded; Evidence found; 
Evidence with positive effects 
• Can reduce potentially 

inappropriate medicines. 

  

Thio et al. 
(2018)218 

Concluded; Evidence found; 
Evidence with negative 
effects 
• Evidence of relapse of 

symptoms. 

Concluded; Evidence found; 
Evidence with mixed effects 
Positive 
• Evidence of success 

stopping medication.  
 
No effect 
• Equivocal for clinical 

outcomes. 

  

Tjia et al. 
(2013)244 

Not concluded Concluded; Evidence not 
found 
• Few rigorous intervention 

studies on reducing 
medications in frail older 
adults 

  

Verrue et al. 
(2009)73 

Not concluded Concluded; Evidence found; 
Evidence with mixed effects 
• Mixed evidence for 

effectiveness on 
pharmacotherapy in the 
nursing home setting. 

  



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 
Walsh et al. 
(2016)201 

Not concluded Concluded; Evidence found; 
Evidence with positive effects 
• May have improvements in 

prescribing appropriateness 
in certain contexts. 

Favors interventions 
Outcome: Medication Appropriateness 
• Summated MAI scores at discharge (n=4), MD −5.27 

(−8.44, −2.11) 
Sensitivity analysis 
Summated MAI scores at discharge including study at 
high risk of bias (n=5), MD -5.91 (-8.95, -2.87) 

 
• Change in summated MAI scores from admission to 

discharge (n=4), MD −7.45 (11.14, −3.76) 
Falls Risk-
Increasing 

Drugs 

Hart et al. 
(2020)263 

Not concluded Concluded; Evidence found; 
Evidence with no effects 
• Limited evidence suggesting 

no reduction in overall FRID 
use following the fall-related 
healthcare encounter 

  

Polypharmac
y 

Johansson et 
al. (2018)233 

Not concluded Concluded; Evidence found; 
Evidence with no effects 
• No convincing evidence that 

the strategies assessed are 
effective in reducing 
polypharmacy or have an 
impact on clinically relevant 
endpoints 

• Strategies to reduce 
polypharmacy had no effect 
on all-cause mortality 

No effect 
Outcome: Mortality  
All pooled studies (n=18), OR1.02 (0.84, 1.23) 

Subgroup analysis 
• Only RCTs (n=16), OR1.05 (0.85, 1.29) 
• Studies with short follow-up 2-6 months (n=8), OR1.13 

(0.86, 1.50) 
• Studies with long follow-up 12-18 months (n=10), OR 

0.93 (95%CI: 0.69, 1.24) 



Page et al. 
(2016)143 

Concluded; Evidence found; 
Evidence with no effects 
• Some medications can be 

deprescribed without 
adverse changes in the 
specific health outcomes the 
medications were intended 
to treat 

Concluded; Evidence found; 
Evidence with positive effects 
• Feasible to reduce 

polypharmacy 
• May improve longevity. 

Favors intervention 
Outcome: Mortality 
All pooled non-randomized studies (n=2), OR 0.32 (0.17, 
0.60) 
 
Outcome: Falls 
Number of falls per participant (n=3) – favors intervention [MD 
-0.11 (95% CI: -0.21, -0.02)] 
 
Outcome: Effect on medication regimen 
• Reduction of total number of medications (n=2), MD -0.99 (-

1.83, -0.14) 
• Reduction of PIMs (n=3), MD -0.49 (-0.70, -0.28) 
 
No effect 
Outcome: Mortality 
All pooled randomized studies (n=10), OR 0.82 (0.61, 1.11) 

Subgroup analysis 
Intervention type 

• Randomized studies with only patient-specific 
interventions (n=8), OR 0.62 (0.43, 0.88) – favors 
intervention 

• Randomized studies with educational programs 
interventions (n=2), OR 1.21 (0.86, 1.69) 
 
Age 

• Randomized studies with patients ≥ 80 years (n=7), 
OR 0.98 (0.74, 1.31) 

• Randomized studies with patients < 80 years (n=3), 
OR 0.64 (0.40, 1.04) – favors intervention 
 
Dementia status 

• Randomized studies with participants living with 
dementia (n=5), OR 0.89 (0.63, 1.27) 

• Randomized studies with cognitively-intact people 
(n=5), OR 0.64 (0.36, 1.13) 
 
No. of medications 



Medication 
Category 

Authors 
(Year 

Published) 

Conclusions of Systematic 
Reviews related to Harm 

from Interventions 

Conclusions of Systematic 
Reviews related to Benefits 

from Interventions 
Meta-analysis Results [Statistic (95% Confidence 

Interval)] 

• Randomized studies of deprescribing of single 
medication class - antipsychotics (n=5), OR 0.59 
(0.33, 1.07) 

 
Outcome: Falls 
• Risk of experiencing at least one fall (n=5), OR 0.65 (0.40, 

1.05) 
 

Outcome: Adverse drug withdrawal events 
• Adverse drug withdrawal events associated with 

deprescribing of antipsychotics (n=3), OR 1.24 (0.51, 3.01) 
• Change in the neuropsychiatric index associated with 

deprescribing of antipsychotics (n=3), OR 2.65 (0.52, 4.77) 
• Successful withdrawal of deprescribing of benzodiazepines 

(n=3), OR 1.38 (0.21, 9.08) 
• Non-vertebral fractures of deprescribing bisphosphonates, 

OR 0.94 (0.50, 1.78) 
 
Favors control 
Outcome: Surrogate biomarkers outcomes 
• Systolic blood pressure when deprescribing diuretics (n=3), 

MD 9.73 (8.13, 11.33) 
• Diastolic blood pressure when deprescribing diuretics (n=3), 

MD 3.99 (3.04,  4.94) 
This table aggregates conclusions made by authors of systematic reviews, based on their evidence synthesis process. We categorized their conclusions on three levels – (1) whether 
outcomes of harm or benefit was clearly evaluated; (2) if evaluated, whether evidence was found or not; (3) if evidence found, what was that evidence? Where appropriate, a summary 
of the evidence found is provided.  
Abbreviations: CI: confidence interval; HbA1c: glycated hemoglobin; MD: mean difference; OR: odds ratio; RR: risk ratio; SMD: standardized mean difference 
 
  



eTable 4: AMSTAR-2 quality assessment of included systematic reviews 

  AMSTAR 260 Domains Confidence Rating 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Kaur 200961 x x x x x x x x x x NA NA x   NA   Critically low 
Coon 201465   - x -     x -   x NA NA     NA   Low 

Castelino 200971 x x x x x x   - x x NA NA x   NA x Critically low 
Verrue 200973 x x x x x x x - x x NA NA x x NA   Critically low 
Rankin 201879       -           x x           Low 
Black 201790     x -     x     x NA NA x   NA   Critically low 

Nakham 202093     x -     x - - x NA NA x   NA   Critically low 
Monteiro 201998 x - x       x - x x NA NA     NA   Critically low 
Seidu 2019101       -     x     x NA NA   x NA   Low 
Dou 2019102   x x x x x x     x x x     x   Critically low 

Sheehan 2018113   - x -   x x       x x   x x   Critically low 
Dalton 2018118       -     x -   x         x   Critically low 
Kallio 2018124   x x x   x x   x x NA NA x   NA   Critically low 

Thillainadesan 2018128   x x x   x x     x NA NA     NA   Critically low 
Reeve 2017135 x x x x     x x   x NA NA   x NA   Critically low 

Wilsdon 2017140       -     x   - x NA NA x   NA   Critically low 
Page 2016143     x x               x     x   Critically low 
Clyne 2016199   x x -   x x     x NA NA     NA   Critically low 
Walsh 2016201   - x -     x x   x         x   Critically low 

Pruskowski 2019202   - x x     x     x NA NA x x NA   Critically low 
Shresta 2019205     x x   x x     x NA NA x x NA   Critically low 
Hansen 2018207       -     x x   x         x   Critically low 

Thio 2018218   x x -     x -   x NA NA     NA   Critically low 
Hoyle 2018228   - x x   x x x   x NA NA     NA   Critically low 

Johansson 2018233   x   -         x x x x x x x   Critically low 
Nishtala 2008242   x x x   x   x x x   x x x x x Critically low 

Tjia 2013244   x x x     x x x x NA NA x   NA   Critically low 
Parr 2009247   x x x   x x x x x x x x x x   Critically low 
Iyer 2008248   x x x x   x - x x NA NA x x NA   Critically low 

Bloomfield 2020253       x     x       x     x x   Critically low 
Almutairi 2020262     x x x   x x   x   x x       Critically low 

Hart 2020263   x x x     x x   x NA NA x x NA   Critically low 
Earl 2020266 x x x x x x x - x x NA NA x x NA   Critically low 

Reeve 2020270     x                       x   Low 
x denotes a weakness in that domain, while – denotes a partial weakness in that domain. Shaded columns represent domains considered critical by Shea et al60. One critical flaw 
results in an overall confidence rating of low, while more than one critical flaw results in an overall confidence rating of critically low.  
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Schmidt 199869 
Claesson 
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Frankenthal 
2014206 4                     x x   x      x    

Kutner 2015161 4                 x   x x  x            
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Spinewine 
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Boye 2017203 
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eFigure 1: PRISMA diagram summarizing number of studies identified, screened, 
eligible and included in final review from literature search 

 
  

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097 

 
For more information, visit www.prisma-statement.org. 

 

PRISMA 2009 Flow Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Records identified through 
database searching 

N = 3949 

Sc
re

en
in

g 
In

clu
de

d  
El

ig
ib

ili
ty

 
Id

en
tif

ica
tio

n  

Additional records identified 
through other sources 

N = 0 

Records after duplicates removed 
N = 2335 

Records screened 
N = 2335 

Records excluded 
N = 2242 

Full-text articles assessed 
for eligibility 

N = 93 

Full-text articles excluded, with 
reasons (N=59): 

 
Published in abstract only (n=14) 

Non-English publication (n=1) 
Not a systematic review (n=9) 

No relevant study population (n=8) 
No relevant intervention (n=12) 
No outcomes of interest (n=5) 

No relevant control group (n=3) 
Less than 2 primary studies of 

interest (n=6) 
Older version of included systematic 

review (n=1) 
 
 

Studies included in 
qualitative synthesis 

N = 34 



References 
 

1. Loganathan M, Singh S, Bottle A, Franklin BD, Majeed A. P26 Interventions to improve prescribing 
quality in care homes: a systematic review. Society for Social Medicine abstracts. British Medical Journal; 2010. 
https://jech.bmj.com/content/64/Suppl_1/A43.3 
2. Dalton K, O'Brien GL, Byrne S. Computerised Medication Analysis Designed to Minimise 
Inappropriate Prescribing in Older Hospitalised Patients: A Systematic Review and Meta-Analysis  presented 
at: Irish Gerontological Society Annual & Scientific Meeting; 2017; 
https://www.researchgate.net/publication/320443841_Computerised_Medication_Analysis_Designed_to_Minimise_
Inappropriate_Prescribing_in_Older_Hospitalised_Patients_A_Systematic_Review_and_Meta-Analysis  
3. Hansen CR, O'Mahony D, Kearney PM, Sahm L. Changing Behaviours: A Systematic Literature Review of 
Deprescribing Interventions in Older People. 18 September 2017 2017; https://academic.oup.com/ageing/search-
results?q=&f_IssueNo=Suppl_3&f_Volume=46&f_TocCategories=Poster+Presentations  
4. Khan F, Kimpton M, Tritschler T, et al. Risk of major bleeding during extended oral anticoagulation in 
patients with first unprovoked venous thromboembolism: a systematic review and meta-analysis protocol. 
Systematic Reviews. 2019;8 
5. Khan AH, Tolley CL, Bimpong KA, Slight SP. A systematic review identifying the impact of patient 
decision aids in older patients with problematic polypharmacy. International Journal of Pharmacy Practice. 
2019;27(S2) 
6. Morgado M, Guerreiro M. Polypharmacy, risk of falls in older people and deprescribing: a literature 
review. presented at: ESCP Heidelberg 2017; 2017; 
https://www.researchgate.net/publication/320735498_Polypharmacy_risk_of_falls_in_older_people_and_deprescrib
ing_a_literature_review  
7. Arsenault C, Boivin A, Marcoux I, Toupin M. Nonpharmacologic outpatient interventions for 
benzodiazepine discontinuation in elderly persons. Canadian Family Physicians; 2014:S1-S76. 
8. Rodriguez-Perez A, Gonazalez-Bueno J, Alfaro-Lara E, Toscano-Guzman M, Sierra-Torres M, Villalba-
Moreno A. Deprescribing strategies in elderly patients or patients with several chronic conditions. European Journal 
of Hospital Pharmacy. 2014;21(S1) 
9. Velten SJ, Parsons C, Briesacher B, Gurwitz J, Tjia J. Interventions to improve prescribing at the end-of-
life: A systematic review. Journal of American Geriatrics Scoeity; 2011: 
10. Tjia J, Kanaan A, Donovan J. Do antipsychotic dose reduction trials result in worsening behavior among 
nursing home residents with dementia: a systematic review of the literature. presented at: UMass Center for Clinical 
and Translational Science Research Retreat; 2012; https://doi.org/10.13028/mk9h-vz64  
11. Alwidyan T, Parsons C. Deprescribing of medications in older patients in the last three months of life: A 
systematic review. The International journal of pharmacy practice; 2020:pp44-87. 
12. Cardona M, Lewis E, Stehlik P, Sun S, Clark J. Inappropriate hospitalisations, aggressive treatments, and 
insufficient deprescribing: the medicalisation of death from natural causes. Royal Society of Medicine; 2019:A17--
A17. 
13. Rathbone A, Eghbali S, Baqir W. A systematic review and thematic synthesis of evaluations of pharmacy-
led services in care homes across England. International Journal of Pharmacy Practice. 2020;28(S1):44-87. 
doi:10.1111/ijpp.12607 
14. Maeda K. Systematic review of the effects of improvement of prescription to reduce the number of 
medications in the elderly with polypharmacy. Yakugaku Zasshi. May 2009;129(5):631-45. 
doi:10.1248/yakushi.129.631 
15. Curtain C, Peterson GM. Review of computerized clinical decision support in community pharmacy. J Clin 
Pharm Ther. Aug 2014;39(4):343-8. doi:10.1111/jcpt.12168 
16. Dissemination NCfRa. Database of Abstracts   of reviews of effects (Dare). 2002. 
17. Topinková E, Baeyens JP, Michel JP, Lang PO. Evidence-based strategies for the optimization of 
pharmacotherapy in older people. Drugs Aging. Jun 2012;29(6):477-94. doi:10.2165/11632400-000000000-00000 
18. Aspinall S, Sevick MA, Donohue J, Maher R, Hanlon JT. Medication errors in older adults: a review of 
recent publications. Am J Geriatr Pharmacother. Mar 2007;5(1):75-84. doi:10.1016/j.amjopharm.2007.03.009 
19. Farrell B, Black C, Thompson W, et al. Deprescribing antihyperglycemic agents in older persons: 
Evidence-based clinical practice guideline. Can Fam Physician. Nov 2017;63(11):832-843.  
20. Primack BA. ACP Journal Club. Review: Minimal interventions (e.g., a letter) reduce long-term 
benzodiazepine use in primary care. Ann Intern Med. Feb 2012;156(4):JC2-08. doi:10.7326/0003-4819-156-4-
201202210-02008 



21. Liacos M, Page AT, Etherton-Beer C. Deprescribing in older people. Aust Prescr. Aug 2020;43(4):114-
120. doi:10.18773/austprescr.2020.033 
22. Lee JQ, Ying K, Lun P, et al. Intervention elements to reduce inappropriate prescribing for older adults 
with multimorbidity receiving outpatient care: a scoping review. BMJ Open. 08 2020;10(8):e039543. 
doi:10.1136/bmjopen-2020-039543 
23. Chao YS, MacDougall D. Multidisciplinary Medication Review in Long-Term Care: A Review of Clinical 
Utility, Cost-Effectiveness and Guidelines. 2019. 
24. Oktora MP, Kerr KP, Hak E, Denig P. Rates, determinants and success of implementing deprescribing in 
people with type 2 diabetes: A scoping review. Diabet Med. Sep 2020:e14408. doi:10.1111/dme.14408 
25. Fleming A, Browne J, Byrne S. The effect of interventions to reduce potentially inappropriate antibiotic 
prescribing in long-term care facilities: a systematic review of randomised controlled trials. Drugs Aging. Jun 
2013;30(6):401-8. doi:10.1007/s40266-013-0066-z 
26. Vasanthamohan L, Boonyawat K, Chai-Adisaksopha C, Crowther M. Reduced-dose direct oral 
anticoagulants in the extended treatment of venous thromboembolism: a systematic review and meta-analysis. J 
Thromb Haemost. 07 2018;16(7):1288-1295. doi:10.1111/jth.14156 
27. Sheehan R, Hassiotis A. Reduction or discontinuation of antipsychotics for challenging behaviour in adults 
with intellectual disability: a systematic review. Lancet Psychiatry. 03 2017;4(3):238-256. doi:10.1016/S2215-
0366(16)30191-2 
28. Haastrup P, Paulsen MS, Begtrup LM, Hansen JM, Jarbøl DE. Strategies for discontinuation of proton 
pump inhibitors: a systematic review. Fam Pract. Dec 2014;31(6):625-30. doi:10.1093/fampra/cmu050 
29. Rank MA, Hagan JB, Park MA, et al. The risk of asthma exacerbation after stopping low-dose inhaled 
corticosteroids: a systematic review and meta-analysis of randomized controlled trials. J Allergy Clin Immunol. Mar 
2013;131(3):724-9. doi:10.1016/j.jaci.2012.11.038 
30. Dills H, Shah K, Messinger-Rapport B, Bradford K, Syed Q. Deprescribing Medications for Chronic 
Diseases Management in Primary Care Settings: A Systematic Review of Randomized Controlled Trials. J Am Med 
Dir Assoc. 11 2018;19(11):923-935.e2. doi:10.1016/j.jamda.2018.06.021 
31. Mugunthan K, McGuire T, Glasziou P. Minimal interventions to decrease long-term use of 
benzodiazepines in primary care: a systematic review and meta-analysis. Br J Gen Pract. Sep 2011;61(590):e573-8. 
doi:10.3399/bjgp11X593857 
32. Crossingham I, Evans DJ, Halcovitch NR, Marsden PA. Stepping down the dose of inhaled corticosteroids 
for adults with asthma. Cochrane Database Syst Rev. 02 2017;2:CD011802. doi:10.1002/14651858.CD011802.pub2 
33. Iankowitz N, Dowden M, Palomino S, Uzokwe H, Worral P. The effectiveness of computer system tools on 
potentially inappropriate medications ordered at discharge for adults older than 65 years of age: a systematic review. 
JBI Libr Syst Rev. 2012 2012;10(13):798-831. doi:10.11124/jbisrir-2012-68 
34. Riordan DO, Walsh KA, Galvin R, Sinnott C, Kearney PM, Byrne S. The effect of pharmacist-led 
interventions in optimising prescribing in older adults in primary care: A systematic review. SAGE Open Med. 
2016;4:2050312116652568. doi:10.1177/2050312116652568 
35. Lindsay J, Dooley M, Martin J, Fay M, Kearney A, Barras M. Reducing potentially inappropriate 
medications in palliative cancer patients: evidence to support deprescribing approaches. Support Care Cancer. Apr 
2014;22(4):1113-9. doi:10.1007/s00520-013-2098-7 
36. Sørensen AMS, Tarp S, Johannsen P, et al. Analgesics use and withdrawal in people with dementia - a 
register-based Danish study and a systematic review. Dan Med J. Dec 2019;66(12) 
37. Kiesel E, Hopf Y. Hospital pharmacists working with geriatric patients in Europe: a systematic literature 
review. Eur J Hosp Pharm. Mar 2018;25(e1):e74-e81. doi:10.1136/ejhpharm-2017-001239 
38. Paquin AM, Zimmerman K, Rudolph JL. Risk versus risk: a review of benzodiazepine reduction in older 
adults. Expert Opin Drug Saf. Jul 2014;13(7):919-34. doi:10.1517/14740338.2014.925444 
39. Ross J. Discontinuation of lithium augmentation in geriatric patients with unipolar depression: a systematic 
review. Can J Psychiatry. Feb 2008;53(2):117-20. doi:10.1177/070674370805300207 
40. van der Worp H, Jellema P, Hordijk I, et al. Discontinuation of alpha-blocker therapy in men with lower 
urinary tract symptoms: a systematic review and meta-analysis. BMJ Open. 11 2019;9(11):e030405. 
doi:10.1136/bmjopen-2019-030405 
41. Wright A, Diebold J, Otal J, et al. The Effect of Melatonin on Benzodiazepine Discontinuation and Sleep 
Quality in Adults Attempting to Discontinue Benzodiazepines: A Systematic Review and Meta-Analysis. Drugs 
Aging. Dec 2015;32(12):1009-18. doi:10.1007/s40266-015-0322-5 



42. Mizokami F, Mizuno T, Kanamori K, et al. Clinical medication review type III of polypharmacy reduced 
unplanned hospitalizations in older adults: A meta-analysis of randomized clinical trials. Geriatr Gerontol Int. Dec 
2019;19(12):1275-1281. doi:10.1111/ggi.13796 
43. Zhang X, Cao D, Yan M, Liu M. The feasibility of Chinese massage as an auxiliary way of replacing or 
reducing drugs in the clinical treatment of adult type 2 diabetes: A systematic review and meta-analysis. Medicine 
(Baltimore). Aug 2020;99(34):e21894. doi:10.1097/MD.0000000000021894 
44. Fink HA, MacDonald R, Forte ML, et al. Long-Term Drug Therapy and Drug Discontinuations and 
Holidays for Osteoporosis Fracture Prevention: A Systematic Review. Ann Intern Med. 07 2019;171(1):37-50. 
doi:10.7326/M19-0533 
45. Ali MU, Sherifali D, Fitzpatrick-Lewis D, et al. Polypharmacy and mobility outcomes. Mech Ageing Dev. 
Sep 2020;192:111356. doi:10.1016/j.mad.2020.111356 
46. Hill-Taylor B, Walsh KA, Stewart S, Hayden J, Byrne S, Sketris IS. Effectiveness of the STOPP/START 
(Screening Tool of Older Persons' potentially inappropriate Prescriptions/Screening Tool to Alert doctors to the 
Right Treatment) criteria: systematic review and meta-analysis of randomized controlled studies. J Clin Pharm 
Ther. Apr 2016;41(2):158-69. doi:10.1111/jcpt.12372 
47. Ulley J, Harrop D, Ali A, Alton S, Fowler Davis S. Deprescribing interventions and their impact on 
medication adherence in community-dwelling older adults with polypharmacy: a systematic review. BMC Geriatr. 
01 2019;19(1):15. doi:10.1186/s12877-019-1031-4 
48. Raban MZ, Gasparini C, Li L, Baysari MT, Westbrook JI. Effectiveness of interventions targeting 
antibiotic use in long-term aged care facilities: a systematic review and meta-analysis. BMJ Open. 01 
2020;10(1):e028494. doi:10.1136/bmjopen-2018-028494 
49. Van Leeuwen E, Petrovic M, van Driel ML, et al. Withdrawal versus continuation of long-term 
antipsychotic drug use for behavioural and psychological symptoms in older people with dementia. Cochrane 
Database Syst Rev. Mar 2018;3:CD007726. doi:10.1002/14651858.CD007726.pub3 
50. Gudi SK, Kashyap A, Chhabra M, Rashid M, Tiwari KK. Impact of pharmacist-led home medicines review 
services on drug-related problems among the elderly population: a systematic review. Epidemiol Health. 
2019;41:e2019020. doi:10.4178/epih.e2019020 
51. Gould RL, Coulson MC, Patel N, Highton-Williamson E, Howard RJ. Interventions for reducing 
benzodiazepine use in older people: meta-analysis of randomised controlled trials. Br J Psychiatry. Feb 
2014;204(2):98-107. doi:10.1192/bjp.bp.113.126003 
52. Narayan SW, Nishtala PS. Discontinuation of Preventive Medicines in Older People with Limited Life 
Expectancy: A Systematic Review. Drugs Aging. 10 2017;34(10):767-776. doi:10.1007/s40266-017-0487-1 
53. Abdelhafiz AH, Sinclair AJ. Deintensification of hypoglycaemic medications-use of a systematic review 
approach to highlight safety concerns in older people with type 2 diabetes. J Diabetes Complications. 04 
2018;32(4):444-450. doi:10.1016/j.jdiacomp.2017.11.011 
54. Forsetlund L, Eike MC, Gjerberg E, Vist GE. Effect of interventions to reduce potentially inappropriate use 
of drugs in nursing homes: a systematic review of randomised controlled trials. BMC Geriatr. Apr 2011;11:16. 
doi:10.1186/1471-2318-11-16 
55. Richter T, Meyer G, Möhler R, Köpke S. Psychosocial interventions for reducing antipsychotic medication 
in care home residents. Cochrane Database Syst Rev. Dec 2012;12:CD008634. 
doi:10.1002/14651858.CD008634.pub2 
56. Kua CH, Mak VSL, Huey Lee SW. Health Outcomes of Deprescribing Interventions Among Older 
Residents in Nursing Homes: A Systematic Review and Meta-analysis. J Am Med Dir Assoc. 03 2019;20(3):362-
372.e11. doi:10.1016/j.jamda.2018.10.026 
57. Jongstra S, Harrison JK, Quinn TJ, Richard E. Antihypertensive withdrawal for the prevention of cognitive 
decline. Cochrane Database Syst Rev. 11 2016;11:CD011971. doi:10.1002/14651858.CD011971.pub2 
58. Chen EYH, Wang KN, Sluggett JK, et al. Process, impact and outcomes of medication review in Australian 
residential aged care facilities: A systematic review. Australas J Ageing. Sep 2019;38 Suppl 2:9-25. 
doi:10.1111/ajag.12676 
59. Van Leeuwen E, Petrovic M, van Driel ML, et al. Discontinuation of Long-Term Antipsychotic Drug Use 
for Behavioral and Psychological Symptoms in Older Adults Aged 65 Years and Older With Dementia. J Am Med 
Dir Assoc. 11 2018;19(11):1009-1014. doi:10.1016/j.jamda.2018.06.023 
60. Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal tool for systematic reviews that 
include randomised or non-randomised studies of healthcare interventions, or both. BMJ. 09 2017;358:j4008. 
doi:10.1136/bmj.j4008 



61. Kaur S, Mitchell G, Vitetta L, Roberts MS. Interventions that can reduce inappropriate prescribing in the 
elderly: a systematic review. Drugs Aging. 2009;26(12):1013-28. doi:10.2165/11318890-000000000-00000 
62. Tamblyn R, Huang A, Perreault R, et al. The medical office of the 21st century (MOXXI): effectiveness of 
computerized decision-making support in reducing inappropriate prescribing in primary care. CMAJ. Sep 
2003;169(6):549-56.  
63. Schmader KE, Hanlon JT, Pieper CF, et al. Effects of geriatric evaluation and management on adverse drug 
reactions and suboptimal prescribing in the frail elderly. Am J Med. Mar 2004;116(6):394-401. 
doi:10.1016/j.amjmed.2003.10.031 
64. Allard J, Hébert R, Rioux M, Asselin J, Voyer L. Efficacy of a clinical medication review on the number of 
potentially inappropriate prescriptions prescribed for community-dwelling elderly people. CMAJ. May 
2001;164(9):1291-6.  
65. Thompson Coon J, Abbott R, Rogers M, et al. Interventions to reduce inappropriate prescribing of 
antipsychotic medications in people with dementia resident in care homes: a systematic review. J Am Med Dir 
Assoc. Oct 2014;15(10):706-18. doi:10.1016/j.jamda.2014.06.012 
66. Testad I, Ballard C, Brønnick K, Aarsland D. The effect of staff training on agitation and use of restraint in 
nursing home residents with dementia: a single-blind, randomized controlled trial. J Clin Psychiatry. Jan 
2010;71(1):80-6. doi:10.4088/JCP.09m05486oli 
67. Avorn J, Soumerai SB, Everitt DE, et al. A randomized trial of a program to reduce the use of psychoactive 
drugs in nursing homes. N Engl J Med. Jul 1992;327(3):168-73. doi:10.1056/NEJM199207163270306 
68. Ray WA, Taylor JA, Meador KG, et al. Reducing antipsychotic drug use in nursing homes. A controlled 
trial of provider education. Arch Intern Med. Mar 1993;153(6):713-21.  
69. Schmidt I, Claesson CB, Westerholm B, Nilsson LG, Svarstad BL. The impact of regular multidisciplinary 
team interventions on psychotropic prescribing in Swedish nursing homes. J Am Geriatr Soc. Jan 1998;46(1):77-82. 
doi:10.1111/j.1532-5415.1998.tb01017.x 
70. Ballard C, Powell I, James I, et al. Can psychiatric liaison reduce neuroleptic use and reduce health service 
utilization for dementia patients residing in care facilities. Int J Geriatr Psychiatry. Feb 2002;17(2):140-5. 
doi:10.1002/gps.543 
71. Castelino RL, Bajorek BV, Chen TF. Targeting suboptimal prescribing in the elderly: a review of the 
impact of pharmacy services. Ann Pharmacother. Jun 2009;43(6):1096-106. doi:10.1345/aph.1L700 
72. Coleman EA, Grothaus LC, Sandhu N, Wagner EH. Chronic care clinics: a randomized controlled trial of a 
new model of primary care for frail older adults. J Am Geriatr Soc. Jul 1999;47(7):775-83. doi:10.1111/j.1532-
5415.1999.tb03832.x 
73. Verrue CL, Petrovic M, Mehuys E, Remon JP, Vander Stichele R. Pharmacists' interventions for 
optimization of medication use in nursing homes : a systematic review. Drugs Aging. 2009;26(1):37-49. 
doi:10.2165/0002512-200926010-00003 
74. Furniss L, Burns A, Craig SK, Scobie S, Cooke J, Faragher B. Effects of a pharmacist's medication review 
in nursing homes. Randomised controlled trial. Br J Psychiatry. Jun 2000;176:563-7. doi:10.1192/bjp.176.6.563 
75. Roberts MS, Stokes JA, King MA, et al. Outcomes of a randomized controlled trial of a clinical pharmacy 
intervention in 52 nursing homes. Br J Clin Pharmacol. Mar 2001;51(3):257-65. doi:10.1046/j.1365-
2125.2001.00347.x 
76. Crotty M, Whitehead C, Rowett D, et al. An outreach intervention to implement evidence based practice in 
residential care: a randomized controlled trial [ISRCTN67855475]. BMC Health Serv Res. Apr 2004;4(1):6. 
doi:10.1186/1472-6963-4-6 
77. Zermansky AG, Alldred DP, Petty DR, et al. Clinical medication review by a pharmacist of elderly people 
living in care homes--randomised controlled trial. Age Ageing. Nov 2006;35(6):586-91. doi:10.1093/ageing/afl075 
78. King MA, Roberts MS. Multidisciplinary case conference reviews: improving outcomes for nursing home 
residents, carers and health professionals. Pharm World Sci. Apr 2001;23(2):41-5. doi:10.1023/a:1011215008000 
79. Rankin A, Cadogan CA, Patterson SM, et al. Interventions to improve the appropriate use of polypharmacy 
for older people. Cochrane Database Syst Rev. 09 2018;9:CD008165. doi:10.1002/14651858.CD008165.pub4 
80. Clyne B, Smith SM, Hughes CM, et al. Effectiveness of a Multifaceted Intervention for Potentially 
Inappropriate Prescribing in Older Patients in Primary Care: A Cluster-Randomized Controlled Trial (OPTI-
SCRIPT Study). Ann Fam Med. Nov 2015;13(6):545-53. doi:10.1370/afm.1838 
81. Dalleur O, Boland B, Losseau C, et al. Reduction of potentially inappropriate medications using the STOPP 
criteria in frail older inpatients: a randomised controlled study. Drugs Aging. Apr 2014;31(4):291-8. 
doi:10.1007/s40266-014-0157-5 



82. Franchi C, Tettamanti M, Djade CD, et al. E-learning in order to improve drug prescription for hospitalized 
older patients: a cluster-randomized controlled study. Br J Clin Pharmacol. 07 2016;82(1):53-63. 
doi:10.1111/bcp.12922 
83. Fried TR, Niehoff KM, Street RL, et al. Effect of the Tool to Reduce Inappropriate Medications on 
Medication Communication and Deprescribing. J Am Geriatr Soc. Oct 2017;65(10):2265-2271. 
doi:10.1111/jgs.15042 
84. Haag JD, Davis AZ, Hoel RW, et al. Impact of Pharmacist-Provided Medication Therapy Management on 
Healthcare Quality and Utilization in Recently Discharged Elderly Patients. Am Health Drug Benefits. Jul 
2016;9(5):259-68.  
85. Köberlein-Neu J, Mennemann H, Hamacher S, et al. Interprofessional Medication Management in Patients 
With Multiple Morbidities. Dtsch Arztebl Int. Nov 2016;113(44):741-748. doi:10.3238/arztebl.2016.0741 
86. Pitkälä KH, Juola AL, Kautiainen H, et al. Education to reduce potentially harmful medication use among 
residents of assisted living facilities: a randomized controlled trial. J Am Med Dir Assoc. Dec 2014;15(12):892-8. 
doi:10.1016/j.jamda.2014.04.002 
87. Taylor CT, Byrd DC, Krueger K. Improving primary care in rural Alabama with a pharmacy initiative. Am 
J Health Syst Pharm. Jun 2003;60(11):1123-9. doi:10.1093/ajhp/60.11.1123 
88. Thyrian JR, Hertel J, Wucherer D, et al. Effectiveness and Safety of Dementia Care Management in 
Primary Care: A Randomized Clinical Trial. JAMA Psychiatry. 10 2017;74(10):996-1004. 
doi:10.1001/jamapsychiatry.2017.2124 
89. Van der Linden L, Decoutere L, Walgraeve K, et al. Combined Use of the Rationalization of Home 
Medication by an Adjusted STOPP in Older Patients (RASP) List and a Pharmacist-Led Medication Review in Very 
Old Inpatients: Impact on Quality of Prescribing and Clinical Outcome. Drugs Aging. 02 2017;34(2):123-133. 
doi:10.1007/s40266-016-0424-8 
90. Black CD, Thompson W, Welch V, et al. Lack of Evidence to Guide Deprescribing of Antihyperglycemics: 
A Systematic Review. Diabetes Ther. Feb 2017;8(1):23-31. doi:10.1007/s13300-016-0220-9 
91. Aspinall SL, Zhao X, Good CB, et al. Intervention to decrease glyburide use in elderly patients with renal 
insufficiency. Am J Geriatr Pharmacother. Feb 2011;9(1):58-68. doi:10.1016/j.amjopharm.2011.02.001 
92. Sjöblom P, AndersTengblad, Löfgren UB, et al. Can diabetes medication be reduced in elderly patients? An 
observational study of diabetes drug withdrawal in nursing home patients with tight glycaemic control. Diabetes Res 
Clin Pract. Nov 2008;82(2):197-202. doi:10.1016/j.diabres.2008.08.014 
93. Nakham A, Myint PK, Bond CM, Newlands R, Loke YK, Cruickshank M. Interventions to Reduce 
Anticholinergic Burden in Adults Aged 65 and Older: A Systematic Review. J Am Med Dir Assoc. 02 
2020;21(2):172-180.e5. doi:10.1016/j.jamda.2019.06.001 
94. Gnjidic D, Le Couteur DG, Abernethy DR, Hilmer SN. A pilot randomized clinical trial utilizing the drug 
burden index to reduce exposure to anticholinergic and sedative medications in older people. Ann Pharmacother. 
Nov 2010;44(11):1725-32. doi:10.1345/aph.1P310 
95. Kersten H, Molden E, Tolo IK, Skovlund E, Engedal K, Wyller TB. Cognitive effects of reducing 
anticholinergic drug burden in a frail elderly population: a randomized controlled trial. J Gerontol A Biol Sci Med 
Sci. Mar 2013;68(3):271-8. doi:10.1093/gerona/gls176 
96. Moga DC, Abner EL, Rigsby DN, et al. Optimizing medication appropriateness in older adults: a 
randomized clinical interventional trial to decrease anticholinergic burden. Alzheimers Res Ther. May 2017;9(1):36. 
doi:10.1186/s13195-017-0263-9 
97. van der Meer H, H W, N P, K. T. Reducing patients’cumulativeexposure to anticholinergic and sedative 
medication with medication reviews:A randomised controlled trial. Pharmacoepidemiology and Drug Safety; 2016: 
98. Monteiro L, Maricoto T, Solha I, Ribeiro-Vaz I, Martins C, Monteiro-Soares M. Reducing Potentially 
Inappropriate Prescriptions for Older Patients Using Computerized Decision Support Tools: Systematic Review. J 
Med Internet Res. 11 2019;21(11):e15385. doi:10.2196/15385 
99. Price M, Davies I, Rusk R, Lesperance M, Weber J. Applying STOPP Guidelines in Primary Care Through 
Electronic Medical Record Decision Support: Randomized Control Trial Highlighting the Importance of Data 
Quality. JMIR Med Inform. Jun 2017;5(2):e15. doi:10.2196/medinform.6226 
100. Cossette B, Éthier JF, Joly-Mischlich T, et al. Reduction in targeted potentially inappropriate medication 
use in elderly inpatients: a pragmatic randomized controlled trial. Eur J Clin Pharmacol. Oct 2017;73(10):1237-
1245. doi:10.1007/s00228-017-2293-4 
101. Seidu S, Kunutsor SK, Topsever P, Hambling CE, Cos FX, Khunti K. Deintensification in older patients 
with type 2 diabetes: A systematic review of approaches, rates and outcomes. Diabetes Obes Metab. 07 
2019;21(7):1668-1679. doi:10.1111/dom.13724 



102. Dou C, Rebane J, Bardal S. Interventions to improve benzodiazepine tapering success in the elderly: a 
systematic review. Aging Ment Health. 04 2019;23(4):411-416. doi:10.1080/13607863.2017.1423030 
103. Bélanger L, Morin CM, Bastien C, Ladouceur R. Self-efficacy and compliance with benzodiazepine taper 
in older adults with chronic insomnia. Health Psychol. May 2005;24(3):281-7. doi:10.1037/0278-6133.24.3.281 
104. Baillargeon L, Landreville P, Verreault R, Beauchemin JP, Grégoire JP, Morin CM. Discontinuation of 
benzodiazepines among older insomniac adults treated with cognitive-behavioural therapy combined with gradual 
tapering: a randomized trial. CMAJ. Nov 2003;169(10):1015-20.  
105. Voshaar RC, Gorgels WJ, Mol AJ, et al. Tapering off long-term benzodiazepine use with or without group 
cognitive-behavioural therapy: three-condition, randomised controlled trial. Br J Psychiatry. Jun 2003;182:498-504. 
doi:10.1192/bjp.182.6.498 
106. Vicens C, Fiol F, Llobera J, et al. Withdrawal from long-term benzodiazepine use: randomised trial in 
family practice. Br J Gen Pract. Dec 2006;56(533):958-63.  
107. Tannenbaum C, Martin P, Tamblyn R, Benedetti A, Ahmed S. Reduction of inappropriate benzodiazepine 
prescriptions among older adults through direct patient education: the EMPOWER cluster randomized trial. JAMA 
Intern Med. Jun 2014;174(6):890-8. doi:10.1001/jamainternmed.2014.949 
108. Vicens C, Bejarano F, Sempere E, et al. Comparative efficacy of two interventions to discontinue long-term 
benzodiazepine use: cluster randomised controlled trial in primary care. Br J Psychiatry. Jun 2014;204(6):471-9. 
doi:10.1192/bjp.bp.113.134650 
109. Garfinkel D, Zisapel N, Wainstein J, Laudon M. Facilitation of benzodiazepine discontinuation by 
melatonin: a new clinical approach. Arch Intern Med. Nov 1999;159(20):2456-60. doi:10.1001/archinte.159.20.2456 
110. Vissers FH, Knipschild PG, Crebolder HF. Is melatonin helpful in stopping the long-term use of hypnotics? 
A discontinuation trial. Pharm World Sci. Dec 2007;29(6):641-6. doi:10.1007/s11096-007-9118-y 
111. Lähteenmäki R, Puustinen J, Vahlberg T, et al. Melatonin for sedative withdrawal in older patients with 
primary insomnia: a randomized double-blind placebo-controlled trial. Br J Clin Pharmacol. Jun 2014;77(6):975-85. 
doi:10.1111/bcp.12294 
112. Schweizer E, Case WG, Garcia-Espana F, Greenblatt DJ, Rickels K. Progesterone co-administration in 
patients discontinuing long-term benzodiazepine therapy: effects on withdrawal severity and taper outcome. 
Psychopharmacology (Berl). Feb 1995;117(4):424-9. doi:10.1007/BF02246214 
113. Sheehan R, Strydom A, Brown E, Marston L, Hassiotis A. Association of Focused Medication Review 
With Optimization of Psychotropic Drug Prescribing: A Systematic Review and Meta-analysis. JAMA Netw Open. 
10 2018;1(6):e183750. doi:10.1001/jamanetworkopen.2018.3750 
114. Ballard C, Orrell M, YongZhong S, et al. Impact of Antipsychotic Review and Nonpharmacological 
Intervention on Antipsychotic Use, Neuropsychiatric Symptoms, and Mortality in People With Dementia Living in 
Nursing Homes: A Factorial Cluster-Randomized Controlled Trial by the Well-Being and Health for People With 
Dementia (WHELD) Program. Am J Psychiatry. Mar 2016;173(3):252-62. doi:10.1176/appi.ajp.2015.15010130 
115. Ballard C, Orrell M, Sun Y, et al. Impact of antipsychotic review and non-pharmacological intervention on 
health-related quality of life in people with dementia living in care homes: WHELD-a factorial cluster randomised 
controlled trial. Int J Geriatr Psychiatry. Oct 2017;32(10):1094-1103. doi:10.1002/gps.4572 
116. Jordan S, Gabe-Walters ME, Watkins A, et al. Nurse-Led Medicines' Monitoring for Patients with 
Dementia in Care Homes: A Pragmatic Cohort Stepped Wedge Cluster Randomised Trial. PLoS One. 
2015;10(10):e0140203. doi:10.1371/journal.pone.0140203 
117. Patterson SM, Hughes CM, Crealey G, Cardwell C, Lapane KL. An evaluation of an adapted U.S. model of 
pharmaceutical care to improve psychoactive prescribing for nursing home residents in northern ireland (fleetwood 
northern ireland study). J Am Geriatr Soc. Jan 2010;58(1):44-53. doi:10.1111/j.1532-5415.2009.02617.x 
118. Dalton K, O'Brien G, O'Mahony D, Byrne S. Computerised interventions designed to reduce potentially 
inappropriate prescribing in hospitalised older adults: a systematic review and meta-analysis. Age Ageing. 09 
2018;47(5):670-678. doi:10.1093/ageing/afy086 
119. Boustani MA, Campbell NL, Khan BA, et al. Enhancing care for hospitalized older adults with cognitive 
impairment: a randomized controlled trial. J Gen Intern Med. May 2012;27(5):561-7. doi:10.1007/s11606-012-
1994-8 
120. Terrell KM, Perkins AJ, Dexter PR, Hui SL, Callahan CM, Miller DK. Computerized decision support to 
reduce potentially inappropriate prescribing to older emergency department patients: a randomized, controlled trial. 
J Am Geriatr Soc. Aug 2009;57(8):1388-94. doi:10.1111/j.1532-5415.2009.02352.x 
121. Peterson JF, Kuperman GJ, Shek C, Patel M, Avorn J, Bates DW. Guided prescription of psychotropic 
medications for geriatric inpatients. Arch Intern Med. Apr 2005;165(7):802-7. doi:10.1001/archinte.165.7.802 



122. Lester PE, Rios-Rojas L, Islam S, Fazzari MJ, Gomolin IH. Impact of computerized physician order entry 
alerts on prescribing in older patients. Drugs Aging. Mar 2015;32(3):227-33. doi:10.1007/s40266-015-0244-2 
123. Mattison ML, Afonso KA, Ngo LH, Mukamal KJ. Preventing potentially inappropriate medication use in 
hospitalized older patients with a computerized provider order entry warning system. Arch Intern Med. Aug 
2010;170(15):1331-6. doi:10.1001/archinternmed.2010.244 
124. Kallio SE, Kiiski A, Airaksinen MSA, et al. Community Pharmacists' Contribution to Medication Reviews 
for Older Adults: A Systematic Review. J Am Geriatr Soc. 08 2018;66(8):1613-1620. doi:10.1111/jgs.15416 
125. Bernsten C, Björkman I, Caramona M, et al. Improving the well-being of elderly patients via community 
pharmacy-based provision of pharmaceutical care: a multicentre study in seven European countries. Drugs Aging. 
2001;18(1):63-77. doi:10.2165/00002512-200118010-00005 
126. Sturgess IK, McElnay JC, Hughes CM, Crealey G. Community pharmacy based provision of 
pharmaceutical care to older patients. Pharm World Sci. Oct 2003;25(5):218-26. doi:10.1023/a:1025860402256 
127. Bryant LJ, Coster G, Gamble GD, McCormick RN. The General Practitioner-Pharmacist Collaboration 
(GPPC) study: a randomised controlled trial of clinical medication reviews in community pharmacy. Int J Pharm 
Pract. Apr 2011;19(2):94-105. doi:10.1111/j.2042-7174.2010.00079.x 
128. Thillainadesan J, Gnjidic D, Green S, Hilmer SN. Impact of Deprescribing Interventions in Older 
Hospitalised Patients on Prescribing and Clinical Outcomes: A Systematic Review of Randomised Trials. Drugs 
Aging. Apr 2018;35(4):303-319. doi:10.1007/s40266-018-0536-4 
129. Bladh L, Ottosson E, Karlsson J, Klintberg L, Wallerstedt SM. Effects of a clinical pharmacist service on 
health-related quality of life and prescribing of drugs: a randomised controlled trial. BMJ Qual Saf. Sep 
2011;20(9):738-46. doi:10.1136/bmjqs.2009.039693 
130. Gillespie U, Alassaad A, Hammarlund-Udenaes M, et al. Effects of pharmacists' interventions on 
appropriateness of prescribing and evaluation of the instruments' (MAI, STOPP and STARTs') ability to predict 
hospitalization--analyses from a randomized controlled trial. PLoS One. 2013;8(5):e62401. 
doi:10.1371/journal.pone.0062401 
131. Spinewine A, Swine C, Dhillon S, et al. Effect of a collaborative approach on the quality of prescribing for 
geriatric inpatients: a randomized, controlled trial. J Am Geriatr Soc. May 2007;55(5):658-65. doi:10.1111/j.1532-
5415.2007.01132.x 
132. Gallagher PF, O'Connor MN, O'Mahony D. Prevention of potentially inappropriate prescribing for elderly 
patients: a randomized controlled trial using STOPP/START criteria. Clin Pharmacol Ther. Jun 2011;89(6):845-54. 
doi:10.1038/clpt.2011.44 
133. Michalek C, Wehling M, Schlitzer J, Frohnhofen H. Effects of "Fit fOR The Aged" (FORTA) on 
pharmacotherapy and clinical endpoints--a pilot randomized controlled study. Eur J Clin Pharmacol. Oct 
2014;70(10):1261-7. doi:10.1007/s00228-014-1731-9 
134. Wehling M, Burkhardt H, Kuhn-Thiel A, et al. VALFORTA: a randomised trial to validate the FORTA (Fit 
fOR The Aged) classification. Age Ageing. Mar 2016;45(2):262-7. doi:10.1093/ageing/afv200 
135. Reeve E, Ong M, Wu A, Jansen J, Petrovic M, Gnjidic D. A systematic review of interventions to 
deprescribe benzodiazepines and other hypnotics among older people. Eur J Clin Pharmacol. Aug 2017;73(8):927-
935. doi:10.1007/s00228-017-2257-8 
136. Petrovic M, Pevernagie D, Mariman A, Van Maele G, Afschrift M. Fast withdrawal from benzodiazepines 
in geriatric inpatients: a randomised double-blind, placebo-controlled trial. Eur J Clin Pharmacol. Jan 
2002;57(11):759-64. doi:10.1007/s00228-001-0387-4 
137. Curran HV, Collins R, Fletcher S, Kee SC, Woods B, Iliffe S. Older adults and withdrawal from 
benzodiazepine hypnotics in general practice: effects on cognitive function, sleep, mood and quality of life. Psychol 
Med. Oct 2003;33(7):1223-37. doi:10.1017/s0033291703008213 
138. Garzón C, Guerrero JM, Aramburu O, Guzmán T. Effect of melatonin administration on sleep, behavioral 
disorders and hypnotic drug discontinuation in the elderly: a randomized, double-blind, placebo-controlled study. 
Aging Clin Exp Res. Feb 2009;21(1):38-42. doi:10.1007/BF03324897 
139. Salonoja M, Salminen M, Aarnio P, Vahlberg T, Kivelä SL. One-time counselling decreases the use of 
benzodiazepines and related drugs among community-dwelling older persons. Age Ageing. May 2010;39(3):313-9. 
doi:10.1093/ageing/afp255 
140. Wilsdon TD, Hendrix I, Thynne TR, Mangoni AA. Effectiveness of Interventions to Deprescribe 
Inappropriate Proton Pump Inhibitors in Older Adults. Drugs Aging. 04 2017;34(4):265-287. doi:10.1007/s40266-
017-0442-1 
141. Potter K, Flicker L, Page A, Etherton-Beer C. Deprescribing in Frail Older People: A Randomised 
Controlled Trial. PLoS One. 2016;11(3):e0149984. doi:10.1371/journal.pone.0149984 



142. Pratt NL, Kalisch Ellett LM, Sluggett JK, et al. Use of proton pump inhibitors among older Australians: 
national quality improvement programmes have led to sustained practice change. Int J Qual Health Care. Feb 
2017;29(1):75-82. doi:10.1093/intqhc/mzw138 
143. Page AT, Clifford RM, Potter K, Schwartz D, Etherton-Beer CD. The feasibility and effect of 
deprescribing in older adults on mortality and health: a systematic review and meta-analysis. Br J Clin Pharmacol. 
09 2016;82(3):583-623. doi:10.1111/bcp.12975 
144. García-Gollarte F, Baleriola-Júlvez J, Ferrero-López I, Cuenllas-Díaz Á, Cruz-Jentoft AJ. An educational 
intervention on drug use in nursing homes improves health outcomes resource utilization and reduces inappropriate 
drug prescription. J Am Med Dir Assoc. Dec 2014;15(12):885-91. doi:10.1016/j.jamda.2014.04.010 
145. Pitkala KH, Strandberg TE, Tilvis RS. Is it possible to reduce polypharmacy in the elderly? A randomised, 
controlled trial. Drugs Aging. 2001;18(2):143-9. doi:10.2165/00002512-200118020-00007 
146. Beer C, Loh PK, Peng YG, Potter K, Millar A. A pilot randomized controlled trial of deprescribing. Ther 
Adv Drug Saf. Apr 2011;2(2):37-43. doi:10.1177/2042098611400332 
147. Weber V, White A, McIlvried R. An electronic medical record (EMR)-based intervention to reduce 
polypharmacy and falls in an ambulatory rural elderly population. J Gen Intern Med. Apr 2008;23(4):399-404. 
doi:10.1007/s11606-007-0482-z 
148. Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner DM. Psychotropic medication 
withdrawal and a home-based exercise program to prevent falls: a randomized, controlled trial. J Am Geriatr Soc. 
Jul 1999;47(7):850-3. doi:10.1111/j.1532-5415.1999.tb03843.x 
149. Tabloski PA, Cooke KM, Thoman EB. A procedure for withdrawal of sleep medication in elderly women 
who have been long-term users. J Gerontol Nurs. Sep 1998;24(9):20-8; quiz 50-1. doi:10.3928/0098-9134-
19980901-10 
150. Dawson DL, DeMaioribus CA, Hagino RT, et al. The effect of withdrawal of drugs treating intermittent 
claudication. Am J Surg. Aug 1999;178(2):141-6. doi:10.1016/s0002-9610(99)00147-6 
151. Moonen JE, Foster-Dingley JC, de Ruijter W, et al. Effect of Discontinuation of Antihypertensive 
Treatment in Elderly People on Cognitive Functioning--the DANTE Study Leiden: A Randomized Clinical Trial. 
JAMA Intern Med. Oct 2015;175(10):1622-30. doi:10.1001/jamainternmed.2015.4103 
152. Jondeau G, Neuder Y, Eicher JC, et al. B-CONVINCED: Beta-blocker CONtinuation Vs. INterruption in 
patients with Congestive heart failure hospitalizED for a decompensation episode. Eur Heart J. Sep 
2009;30(18):2186-92. doi:10.1093/eurheartj/ehp323 
153. SD. H, KA. W, . BC. Beta blockers and cognitive function in elderly hypertensive patients: withdrawal and 
consequences of ACE inhibitor substitution  . International Journal of Geriatric Psychopharmacology. 1999;2:13-
17.  
154. Espeland MA, Whelton PK, Kostis JB, et al. Predictors and mediators of successful long-term withdrawal 
from antihypertensive medications. TONE Cooperative Research Group. Trial of Nonpharmacologic Interventions 
in the Elderly. Arch Fam Med. 1999 May-Jun 1999;8(3):228-36. doi:10.1001/archfami.8.3.228 
155. van Kraaij DJ, Jansen RW, Bouwels LH, Hoefnagels WH. Furosemide withdrawal improves postprandial 
hypotension in elderly patients with heart failure and preserved left ventricular systolic function. Arch Intern Med. 
Jul 1999;159(14):1599-605. doi:10.1001/archinte.159.14.1599 
156. Walma EP, Hoes AW, van Dooren C, Prins A, van der Does E. Withdrawal of long-term diuretic 
medication in elderly patients: a double blind randomised trial. BMJ. Aug 1997;315(7106):464-8. 
doi:10.1136/bmj.315.7106.464 
157. de Jonge JW, Knottnerus JA, van Zutphen WM, de Bruijne GA, Struijker Boudier HA. Short term effect of 
withdrawal of diuretic drugs prescribed for ankle oedema. BMJ. Feb 1994;308(6927):511-3. 
doi:10.1136/bmj.308.6927.511 
158. Myers MG, Weingert ME, Fisher RH, Gryfe CI, Shulman HS. Unnecessary diuretic therapy in the elderly. 
Age Ageing. Nov 1982;11(4):213-21. doi:10.1093/ageing/11.4.213 
159. Burr ML, King S, Davies HE, Pathy MS. The effects of discontinuing long-term diuretic therapy in the 
elderly. Age Ageing. Feb 1977;6(1):38-45. doi:10.1093/ageing/6.1.38 
160. George J, Kitzis I, Zandorf D, et al. Safety of nitrate withdrawal in angina-free and hemodynamically stable 
patients with coronary artery disease. Chest. Nov 2003;124(5):1652-7. doi:10.1016/s0012-3692(15)33392-4 
161. Kutner JS, Blatchford PJ, Taylor DH, et al. Safety and benefit of discontinuing statin therapy in the setting 
of advanced, life-limiting illness: a randomized clinical trial. JAMA Intern Med. May 2015;175(5):691-700. 
doi:10.1001/jamainternmed.2015.0289 
162. Lin VC, Liao CH, Kuo HC. Progression of lower urinary tract symptoms after discontinuation of 1 
medication from 2-year combined alpha-blocker and 5-alpha-reductase inhibitor therapy for benign prostatic 



hyperplasia in men--a randomized multicenter study. Urology. Feb 2014;83(2):416-21. 
doi:10.1016/j.urology.2013.09.036 
163. Cibere J, Kopec JA, Thorne A, et al. Randomized, double-blind, placebo-controlled glucosamine 
discontinuation trial in knee osteoarthritis. Arthritis Rheum. Oct 2004;51(5):738-45. doi:10.1002/art.20697 
164. Black DM, Reid IR, Boonen S, et al. The effect of 3 versus 6 years of zoledronic acid treatment of 
osteoporosis: a randomized extension to the HORIZON-Pivotal Fracture Trial (PFT). J Bone Miner Res. Feb 
2012;27(2):243-54. doi:10.1002/jbmr.1494 
165. Black DM, Schwartz AV, Ensrud KE, et al. Effects of continuing or stopping alendronate after 5 years of 
treatment: the Fracture Intervention Trial Long-term Extension (FLEX): a randomized trial. JAMA. Dec 
2006;296(24):2927-38. doi:10.1001/jama.296.24.2927 
166. Dawson-Hughes B, Harris SS, Krall EA, Dallal GE. Effect of withdrawal of calcium and vitamin D 
supplements on bone mass in elderly men and women. Am J Clin Nutr. Sep 2000;72(3):745-50. 
doi:10.1093/ajcn/72.3.745 
167. Gallagher JC, Rapuri PB, Haynatzki G, Detter JR. Effect of discontinuation of estrogen, calcitriol, and the 
combination of both on bone density and bone markers. J Clin Endocrinol Metab. Nov 2002;87(11):4914-23. 
doi:10.1210/jc.2002-020727 
168. Tariot PN, Jakimovich LJ, Erb R, et al. Withdrawal from controlled carbamazepine therapy followed by 
further carbamazepine treatment in patients with dementia. J Clin Psychiatry. Oct 1999;60(10):684-9. 
doi:10.4088/jcp.v60n1007 
169. Tse W, Frisina PG, Hälbig TD, et al. The effects of withdrawal of dopaminergic medication in nursing 
home patients with advanced parkinsonism. J Am Med Dir Assoc. Nov 2008;9(9):670-5. 
doi:10.1016/j.jamda.2008.07.001 
170. Hardy BG, Shulman KI, Zucchero C. Gradual discontinuation of lithium augmentation in elderly patients 
with unipolar depression. J Clin Psychopharmacol. Feb 1997;17(1):22-6. doi:10.1097/00004714-199702000-00005 
171. Bergh S, Selbæk G, Engedal K. Discontinuation of antidepressants in people with dementia and 
neuropsychiatric symptoms (DESEP study): double blind, randomised, parallel group, placebo controlled trial. BMJ. 
Mar 2012;344:e1566. doi:10.1136/bmj.e1566 
172. Ulfvarson J, Adami J, Wredling R, Kjellman B, Reilly M, von Bahr C. Controlled withdrawal of selective 
serotonin reuptake inhibitor drugs in elderly patients in nursing homes with no indication of depression. Eur J Clin 
Pharmacol. Dec 2003;59(10):735-40. doi:10.1007/s00228-003-0687-y 
173. Devanand DP, Mintzer J, Schultz SK, et al. Relapse risk after discontinuation of risperidone in Alzheimer's 
disease. N Engl J Med. Oct 2012;367(16):1497-507. doi:10.1056/NEJMoa1114058 
174. Devanand DP, Pelton GH, Cunqueiro K, Sackeim HA, Marder K. A 6-month, randomized, double-blind, 
placebo-controlled pilot discontinuation trial following response to haloperidol treatment of psychosis and agitation 
in Alzheimer's disease. Int J Geriatr Psychiatry. Sep 2011;26(9):937-43. doi:10.1002/gps.2630 
175. Ballard C, Hanney ML, Theodoulou M, et al. The dementia antipsychotic withdrawal trial (DART-AD): 
long-term follow-up of a randomised placebo-controlled trial. Lancet Neurol. Feb 2009;8(2):151-7. 
doi:10.1016/S1474-4422(08)70295-3 
176. Ballard CG, Thomas A, Fossey J, et al. A 3-month, randomized, placebo-controlled, neuroleptic 
discontinuation study in 100 people with dementia: the neuropsychiatric inventory median cutoff is a predictor of 
clinical outcome. J Clin Psychiatry. Jan 2004;65(1):114-9. doi:10.4088/jcp.v65n0120 
177. Ruths S, Straand J, Nygaard HA, Aarsland D. Stopping antipsychotic drug therapy in demented nursing 
home patients: a randomized, placebo-controlled study--the Bergen District Nursing Home Study (BEDNURS). Int 
J Geriatr Psychiatry. Sep 2008;23(9):889-95. doi:10.1002/gps.1998 
178. van Reekum R, Clarke D, Conn D, et al. A randomized, placebo-controlled trial of the discontinuation of 
long-term antipsychotics in dementia. Int Psychogeriatr. Jun 2002;14(2):197-210. doi:10.1017/s1041610202008396 
179. Bridges-Parlet S, Knopman D, Steffes S. Withdrawal of neuroleptic medications from institutionalized 
dementia patients: results of a double-blind, baseline-treatment-controlled pilot study. J Geriatr Psychiatry Neurol. 
Jul 1997;10(3):119-26. doi:10.1177/089198879701000306 
180. Cohen-Mansfield J, Lipson S, Werner P, Billig N, Taylor L, Woosley R. Withdrawal of haloperidol, 
thioridazine, and lorazepam in the nursing home: a controlled, double-blind study. Arch Intern Med. 1999 Aug 9-23 
1999;159(15):1733-40. doi:10.1001/archinte.159.15.1733 
181. Habraken H, Soenen K, Blondeel L, et al. Gradual withdrawal from benzodiazepines in residents of homes 
for the elderly: experience and suggestions for future research. Eur J Clin Pharmacol. 1997;51(5):355-8. 
doi:10.1007/s002280050213 



182. Gaudig M, Richarz U, Han J, Van Baelen B, Schäuble B. Effects of galantamine in Alzheimer's disease: 
double-blind withdrawal studies evaluating sustained versus interrupted treatment. Curr Alzheimer Res. Nov 
2011;8(7):771-80. doi:10.2174/156720511797633205 
183. Scarpini E, Bruno G, Zappalà G, et al. Cessation versus continuation of galantamine treatment after 12 
months of therapy in patients with Alzheimer's disease: a randomized, double blind, placebo controlled withdrawal 
trial. J Alzheimers Dis. 2011;26(2):211-20. doi:10.3233/JAD-2011-110134 
184. Rice KL, Rubins JB, Lebahn F, et al. Withdrawal of chronic systemic corticosteroids in patients with 
COPD: a randomized trial. Am J Respir Crit Care Med. Jul 2000;162(1):174-8. doi:10.1164/ajrccm.162.1.9909066 
185. Borrill Z, Roy K, Kolsum U, Southworth T, Vestbo J, Singh D. Seretide withdrawal increases airway 
inflammation in moderate COPD patients. Eur J Clin Pharmacol. Nov 2009;65(11):1165-6. doi:10.1007/s00228-
009-0697-5 
186. Choudhury AB, Dawson CM, Kilvington HE, et al. Withdrawal of inhaled corticosteroids in people with 
COPD in primary care: a randomised controlled trial. Respir Res. Dec 2007;8:93. doi:10.1186/1465-9921-8-93 
187. O'Brien A, Russo-Magno P, Karki A, et al. Effects of withdrawal of inhaled steroids in men with severe 
irreversible airflow obstruction. Am J Respir Crit Care Med. Aug 2001;164(3):365-71. 
doi:10.1164/ajrccm.164.3.2002052 
188. Salonoja M, Salminen M, Vahlberg T, Aarnio P, Kivelä SL. Withdrawal of psychotropic drugs decreases 
the risk of falls requiring treatment. Arch Gerontol Geriatr. 2012 Jan-Feb 2012;54(1):160-7. 
doi:10.1016/j.archger.2011.02.015 
189. Muir AJ, Sanders LL, Wilkinson WE, Schmader K. Reducing medication regimen complexity: a controlled 
trial. J Gen Intern Med. Feb 2001;16(2):77-82. doi:10.1046/j.1525-1497.2001.016002077.x 
190. Radford LT, Bolland MJ, Mason B, et al. The Auckland calcium study: 5-year post-trial follow-up. 
Osteoporos Int. Jan 2014;25(1):297-304. doi:10.1007/s00198-013-2526-z 
191. Thapa PB, Meador KG, Gideon P, Fought RL, Ray WA. Effects of antipsychotic withdrawal in elderly 
nursing home residents. J Am Geriatr Soc. Mar 1994;42(3):280-6. doi:10.1111/j.1532-5415.1994.tb01752.x 
192. S. S. Dyskinesias secondary to gradual neuroleptic drug withdrawal in elderly nursing home residents. 
Journal of Geriatrics Drug Therapy. 1996;11:37-51.  
193. Adams SG, Anzueto A, Briggs DD, Leimer I, Kesten S. Evaluation of withdrawal of maintenance 
tiotropium in COPD. Respir Med. Oct 2009;103(10):1415-20. doi:10.1016/j.rmed.2009.05.018 
194. Yeh YC, Liu CL, Peng LN, Lin MH, Chen LK. Potential benefits of reducing medication-related 
anticholinergic burden for demented older adults: a prospective cohort study. Geriatr Gerontol Int. Jul 
2013;13(3):694-700. doi:10.1111/ggi.12000 
195. C. S, J. F, K. N, R. G, A. W, . KM. Cognitive improvement following benzodiazepine discontinuation in 
elderly nursing home residents  . International Journal of Geriatric Psychiatry. 1992;7:89-92.  
196. Garfinkel D, Zur-Gil S, Ben-Israel J. The war against polypharmacy: a new cost-effective geriatric-
palliative approach for improving drug therapy in disabled elderly people. Isr Med Assoc J. Jun 2007;9(6):430-4.  
197. Kroenke K, Pinholt EM. Reducing polypharmacy in the elderly. A controlled trial of physician feedback. J 
Am Geriatr Soc. Jan 1990;38(1):31-6. doi:10.1111/j.1532-5415.1990.tb01593.x 
198. da Silva AG, Vieira JG, Kunii IS, Lana JM, Lazaretti-Castro M. The effects of discontinuing long term 
alendronate therapy in a clinical practice setting. Arq Bras Endocrinol Metabol. Jun 2011;55(4):272-8. 
doi:10.1590/s0004-27302011000400006 
199. Clyne B, Fitzgerald C, Quinlan A, et al. Interventions to Address Potentially Inappropriate Prescribing in 
Community-Dwelling Older Adults: A Systematic Review of Randomized Controlled Trials. J Am Geriatr Soc. 06 
2016;64(6):1210-22. doi:10.1111/jgs.14133 
200. Lampela P, Hartikainen S, Lavikainen P, Sulkava R, Huupponen R. Effects of medication assessment as 
part of a comprehensive geriatric assessment on drug use over a 1-year period: a population-based intervention 
study. Drugs Aging. Jun 2010;27(6):507-21. doi:10.2165/11536650-000000000-00000 
201. Walsh KA, O'Riordan D, Kearney PM, Timmons S, Byrne S. Improving the appropriateness of prescribing 
in older patients: a systematic review and meta-analysis of pharmacists' interventions in secondary care. Age Ageing. 
Mar 2016;45(2):201-9. doi:10.1093/ageing/afv190 
202. Pruskowski JA, Springer S, Thorpe CT, Klein-Fedyshin M, Handler SM. Does Deprescribing Improve 
Quality of Life? A Systematic Review of the Literature. Drugs Aging. 12 2019;36(12):1097-1110. 
doi:10.1007/s40266-019-00717-1 
203. Boyé ND, van der Velde N, de Vries OJ, et al. Effectiveness of medication withdrawal in older fallers: 
results from the Improving Medication Prescribing to reduce Risk Of FALLs (IMPROveFALL) trial. Age Ageing. 
01 2017;46(1):142-146. doi:10.1093/ageing/afw161 



204. Polinder S, Boyé ND, Mattace-Raso FU, et al. Cost-utility of medication withdrawal in older fallers: results 
from the improving medication prescribing to reduce risk of FALLs (IMPROveFALL) trial. BMC Geriatr. Nov 
2016;16(1):179. doi:10.1186/s12877-016-0354-7 
205. Shrestha S, Poudel A, Steadman K, Nissen L. Outcomes of deprescribing interventions in older patients 
with life-limiting illness and limited life expectancy: A systematic review. Br J Clin Pharmacol. Oct 
2020;86(10):1931-1945. doi:10.1111/bcp.14113 
206. Frankenthal D, Lerman Y, Kalendaryev E. Intervention with the screening tool of older persons potentially 
inappropriate prescriptions/screening tool to alert doctors to right treatment criteria in elderly residents of a chronic 
geriatric facility: a randomized clinical trial. J Am Geriatr Soc. Sep 2014;62(9):1658-65. doi:10.1111/jgs.12993 
207. Hansen CR, O'Mahony D, Kearney PM, et al. Identification of behaviour change techniques in 
deprescribing interventions: a systematic review and meta-analysis. Br J Clin Pharmacol. 12 2018;84(12):2716-
2728. doi:10.1111/bcp.13742 
208. Crotty M, Halbert J, Rowett D, et al. An outreach geriatric medication advisory service in residential aged 
care: a randomised controlled trial of case conferencing. Age Ageing. Nov 2004;33(6):612-7. 
doi:10.1093/ageing/afh213 
209. Fick DM, Maclean JR, Rodriguez NA, et al. A randomized study to decrease the use of potentially 
inappropriate medications among community-dwelling older adults in a southeastern managed care organization. Am 
J Manag Care. Nov 2004;10(11 Pt 1):761-8.  
210. Hanlon JT, Weinberger M, Samsa GP, et al. A randomized, controlled trial of a clinical pharmacist 
intervention to improve inappropriate prescribing in elderly outpatients with polypharmacy. Am J Med. Apr 
1996;100(4):428-37. doi:10.1016/S0002-9343(97)89519-8 
211. Lenaghan E, Holland R, Brooks A. Home-based medication review in a high risk elderly population in 
primary care--the POLYMED randomised controlled trial. Age Ageing. May 2007;36(3):292-7. 
doi:10.1093/ageing/afm036 
212. Milos V, Rekman E, Bondesson Å, et al. Improving the quality of pharmacotherapy in elderly primary care 
patients through medication reviews: a randomised controlled study. Drugs Aging. Apr 2013;30(4):235-46. 
doi:10.1007/s40266-013-0057-0 
213. Pope G, Wall N, Peters CM, et al. Specialist medication review does not benefit short-term outcomes and 
net costs in continuing-care patients. Age Ageing. May 2011;40(3):307-12. doi:10.1093/ageing/afq095 
214. Saltvedt I, Spigset O, Ruths S, Fayers P, Kaasa S, Sletvold O. Patterns of drug prescription in a geriatric 
evaluation and management unit as compared with the general medical wards: a randomised study. Eur J Clin 
Pharmacol. Dec 2005;61(12):921-8. doi:10.1007/s00228-005-0046-2 
215. Vinks TH, Egberts TC, de Lange TM, de Koning FH. Pharmacist-based medication review reduces 
potential drug-related problems in the elderly: the SMOG controlled trial. Drugs Aging. 2009;26(2):123-33. 
doi:10.2165/0002512-200926020-00004 
216. Williams ME, Pulliam CC, Hunter R, et al. The short-term effect of interdisciplinary medication review on 
function and cost in ambulatory elderly people. J Am Geriatr Soc. Jan 2004;52(1):93-8. doi:10.1111/j.1532-
5415.2004.52016.x 
217. Zermansky AG, Petty DR, Raynor DK, Freemantle N, Vail A, Lowe CJ. Randomised controlled trial of 
clinical medication review by a pharmacist of elderly patients receiving repeat prescriptions in general practice. 
BMJ. Dec 2001;323(7325):1340-3. doi:10.1136/bmj.323.7325.1340 
218. Thio SL, Nam J, van Driel ML, Dirven T, Blom JW. Effects of discontinuation of chronic medication in 
primary care: a systematic review of deprescribing trials. Br J Gen Pract. Oct 2018;68(675):e663-e672. 
doi:10.3399/bjgp18X699041 
219. Ahmed A, Gambassi G, Weaver MT, Young JB, Wehrmacher WH, Rich MW. Effects of discontinuation of 
digoxin versus continuation at low serum digoxin concentrations in chronic heart failure. Am J Cardiol. Jul 
2007;100(2):280-4. doi:10.1016/j.amjcard.2007.02.099 
220. Lemos KF, Rabelo-Silva ER, Ribeiro LW, Cruz LN, Polanczyk CA. Effect of nitrate withdrawal on quality 
of life and adherence to treatment in patients with stable angina: evidence from a randomized clinical trial. Coron 
Artery Dis. May 2014;25(3):215-23. doi:10.1097/MCA.0000000000000083 
221. Moonen JE, Foster-Dingley JC, de Ruijter W, van der Grond J, de Craen AJ, van der Mast RC. Effect of 
discontinuation of antihypertensive medication on orthostatic hypotension in older persons with mild cognitive 
impairment: the DANTE Study Leiden. Age Ageing. Mar 2016;45(2):249-55. doi:10.1093/ageing/afv199 
222. Herrmann N, O'Regan J, Ruthirakuhan M, et al. A Randomized Placebo-Controlled Discontinuation Study 
of Cholinesterase Inhibitors in Institutionalized Patients With Moderate to Severe Alzheimer Disease. J Am Med Dir 
Assoc. Feb 2016;17(2):142-7. doi:10.1016/j.jamda.2015.08.019 



223. Howard R, McShane R, Lindesay J, et al. Donepezil and memantine for moderate-to-severe Alzheimer's 
disease. N Engl J Med. Mar 2012;366(10):893-903. doi:10.1056/NEJMoa1106668 
224. Lee JY, Kang DH, Park SY, et al. Effect of Discontinuation of Tamsulosin in Korean Men with Benign 
Prostatic Hyperplasia Taking Tamsulosin and Dutasteride: An Open-Label, Prospective, Randomized Pilot Study. 
Low Urin Tract Symptoms. Jan 2012;4(1):35-40. doi:10.1111/j.1757-5672.2011.00109.x 
225. YM L, HC K. Discontinuation of an alpha-1 blocker or 5-alpha-reductase inhibitor after combination 
medical treatment in patients with benign prostatic hyperplasia  . Tzu Chi Medical Journal. 2006;18(2):91-96.  
226. Naylor KE, Clowes JA, Finigan J, Paggiosi MA, Peel NF, Eastell R. The effect of cessation of raloxifene 
treatment on bone turnover in postmenopausal women. Bone. Mar 2010;46(3):592-7. 
doi:10.1016/j.bone.2009.10.043 
227. Wouters EF, Postma DS, Fokkens B, et al. Withdrawal of fluticasone propionate from combined 
salmeterol/fluticasone treatment in patients with COPD causes immediate and sustained disease deterioration: a 
randomised controlled trial. Thorax. Jun 2005;60(6):480-7. doi:10.1136/thx.2004.034280 
228. Hoyle DJ, Bindoff IK, Clinnick LM, Peterson GM, Westbury JL. Clinical and Economic Outcomes of 
Interventions to Reduce Antipsychotic and Benzodiazepine Use Within Nursing Homes: A Systematic Review. 
Drugs Aging. 02 2018;35(2):123-134. doi:10.1007/s40266-018-0518-6 
229. Gilbert A, Owen N, Innes JM, Sansom L. Trial of an intervention to reduce chronic benzodiazepine use 
among residents of aged-care accommodation. Aust N Z J Med. Aug 1993;23(4):343-7. doi:10.1111/j.1445-
5994.1993.tb01433.x 
230. Fossey J, Ballard C, Juszczak E, et al. Effect of enhanced psychosocial care on antipsychotic use in nursing 
home residents with severe dementia: cluster randomised trial. BMJ. Apr 2006;332(7544):756-61. 
doi:10.1136/bmj.38782.575868.7C 
231. Rajkumar AP, Ballard C, Fossey J, et al. Apathy and Its Response to Antipsychotic Review and 
Nonpharmacological Interventions in People With Dementia Living in Nursing Homes: WHELD, a Factorial 
Cluster Randomized Controlled Trial. J Am Med Dir Assoc. 08 2016;17(8):741-7. doi:10.1016/j.jamda.2016.04.006 
232. Tjia J, Hunnicutt JN, Herndon L, Blanks CR, Lapane KL, Wehry S. Association of a Communication 
Training Program With Use of Antipsychotics in Nursing Homes. JAMA Intern Med. 06 2017;177(6):846-853. 
doi:10.1001/jamainternmed.2017.0746 
233. Johansson T, Abuzahra ME, Keller S, et al. Impact of strategies to reduce polypharmacy on clinically 
relevant endpoints: a systematic review and meta-analysis. Br J Clin Pharmacol. 08 2016;82(2):532-48. 
doi:10.1111/bcp.12959 
234. Bregnhøj L, Thirstrup S, Kristensen MB, Bjerrum L, Sonne J. Combined intervention programme reduces 
inappropriate prescribing in elderly patients exposed to polypharmacy in primary care. Eur J Clin Pharmacol. Feb 
2009;65(2):199-207. doi:10.1007/s00228-008-0558-7 
235. Claesson CB, Schmidt IK. Drug use in Swedish nursing homes. Clin Drug Investig. 1998;16(6):441-52. 
doi:10.2165/00044011-199816060-00004 
236. Lenander C, Elfsson B, Danielsson B, Midlöv P, Hasselström J. Effects of a pharmacist-led structured 
medication review in primary care on drug-related problems and hospital admission rates: a randomized controlled 
trial. Scand J Prim Health Care. Dec 2014;32(4):180-6. doi:10.3109/02813432.2014.972062 
237. M N, GM P. Evaluation of home-based follow up of high-risk elderly patients discharged from hospital. 
Journal of Pharmacy Practice and Research. 2003;33:176  –  82.  
238. Olsson IN, Runnamo R, Engfeldt P. Drug treatment in the elderly: an intervention in primary care to 
enhance prescription quality and quality of life. Scand J Prim Health Care. Mar 2012;30(1):3-9. 
doi:10.3109/02813432.2011.629149 
239. JA OB. Effectiveness of an intervention to reduce drugs in polymedicated patients. Atencion Farmaceutica. 
2013;15:185  –  91.  
240. Sellors J, Kaczorowski J, Sellors C, et al. A randomized controlled trial of a pharmacist consultation 
program for family physicians and their elderly patients. CMAJ. Jul 2003;169(1):17-22.  
241. Olsson IN, Curman B, Engfeldt P. Patient focused drug surveillance of elderly patients in nursing homes. 
Pharmacoepidemiol Drug Saf. Feb 2010;19(2):150-7. doi:10.1002/pds.1891 
242. Nishtala PS, McLachlan AJ, Bell JS, Chen TF. Psychotropic prescribing in long-term care facilities: impact 
of medication reviews and educational interventions. Am J Geriatr Psychiatry. Aug 2008;16(8):621-32. 
doi:10.1097/JGP.0b013e31817c6abe 



243. Meador KG, Taylor JA, Thapa PB, Fought RL, Ray WA. Predictors of antipsychotic withdrawal or dose 
reduction in a randomized controlled trial of provider education. J Am Geriatr Soc. Feb 1997;45(2):207-10. 
doi:10.1111/j.1532-5415.1997.tb04509.x 
244. Tjia J, Velten SJ, Parsons C, Valluri S, Briesacher BA. Studies to reduce unnecessary medication use in 
frail older adults: a systematic review. Drugs Aging. May 2013;30(5):285-307. doi:10.1007/s40266-013-0064-1 
245. Owens NJ, Sherburne NJ, Silliman RA, Fretwell MD. The Senior Care Study. The optimal use of 
medications in acutely ill older patients. J Am Geriatr Soc. Oct 1990;38(10):1082-7. doi:10.1111/j.1532-
5415.1990.tb01369.x 
246. Bergkvist A, Midlöv P, Höglund P, Larsson L, Eriksson T. A multi-intervention approach on drug therapy 
can lead to a more appropriate drug use in the elderly. LIMM-Landskrona Integrated Medicines Management. J 
Eval Clin Pract. Aug 2009;15(4):660-7. doi:10.1111/j.1365-2753.2008.01080.x 
247. Parr JM, Kavanagh DJ, Cahill L, Mitchell G, McD Young R. Effectiveness of current treatment approaches 
for benzodiazepine discontinuation: a meta-analysis. Addiction. Jan 2009;104(1):13-24. doi:10.1111/j.1360-
0443.2008.02364.x 
248. Iyer S, Naganathan V, McLachlan AJ, Le Couteur DG. Medication withdrawal trials in people aged 65 
years and older: a systematic review. Drugs Aging. 2008;25(12):1021-31. doi:10.2165/0002512-200825120-00004 
249. Bashir K, King M, Ashworth M. Controlled evaluation of brief intervention by general practitioners to 
reduce chronic use of benzodiazepines. Br J Gen Pract. Sep 1994;44(386):408-12.  
250. Heather N, Bowie A, Ashton H, et al. Randomised controlled trial of two brief interventions against long-
term benzodiazepine use: outcome of intervention. Addiction Research & Theory. 2009;12(2):141-
154   doi:10.1080/1606635310001634528 
251. Gorgels WJ, Oude Voshaar RC, Mol AJ, et al. Discontinuation of long-term benzodiazepine use by sending 
a letter to users in family practice: a prospective controlled intervention study. Drug Alcohol Depend. Apr 
2005;78(1):49-56. doi:10.1016/j.drugalcdep.2004.09.001 
252. Giblin MJ, Clift AD. Sleep without drugs. J R Coll Gen Pract. Oct 1983;33(255):628-33.  
253. Bloomfield HE, Greer N, Linsky AM, et al. Deprescribing for Community-Dwelling Older Adults: a 
Systematic Review and Meta-analysis. J Gen Intern Med. Aug 2020;doi:10.1007/s11606-020-06089-2 
254. Campins L, Serra-Prat M, Gózalo I, et al. Randomized controlled trial of an intervention to improve drug 
appropriateness in community-dwelling polymedicated elderly people. Fam Pract. 02 2017;34(1):36-42. 
doi:10.1093/fampra/cmw073 
255. Jódar-Sánchez F, Malet-Larrea A, Martín JJ, et al. Cost-utility analysis of a medication review with follow-
up service for older adults with polypharmacy in community pharmacies in Spain: the conSIGUE program. 
Pharmacoeconomics. Jun 2015;33(6):599-610. doi:10.1007/s40273-015-0270-2 
256. Meredith S, Feldman P, Frey D, et al. Improving medication use in newly admitted home healthcare 
patients: a randomized controlled trial. J Am Geriatr Soc. Sep 2002;50(9):1484-91. doi:10.1046/j.1532-
5415.2002.50402.x 
257. Muth C, Uhlmann L, Haefeli WE, et al. Effectiveness of a complex intervention on Prioritising 
Multimedication in Multimorbidity (PRIMUM) in primary care: results of a pragmatic cluster randomised controlled 
trial. BMJ Open. 02 2018;8(2):e017740. doi:10.1136/bmjopen-2017-017740 
258. van der Meer HG, Wouters H, Pont LG, Taxis K. Reducing the anticholinergic and sedative load in older 
patients on polypharmacy by pharmacist-led medication review: a randomised controlled trial. BMJ Open. 07 
2018;8(7):e019042. doi:10.1136/bmjopen-2017-019042 
259. Jäger C, Freund T, Steinhäuser J, et al. Impact of a tailored program on the implementation of evidence-
based recommendations for multimorbid patients with polypharmacy in primary care practices-results of a cluster-
randomized controlled trial. Implement Sci. 01 2017;12(1):8. doi:10.1186/s13012-016-0535-y 
260. Martin P, Tamblyn R, Benedetti A, Ahmed S, Tannenbaum C. Effect of a Pharmacist-Led Educational 
Intervention on Inappropriate Medication Prescriptions in Older Adults: The D-PRESCRIBE Randomized Clinical 
Trial. JAMA. 11 2018;320(18):1889-1898. doi:10.1001/jama.2018.16131 
261. Schäfer I, Kaduszkiewicz H, Mellert C, et al. Narrative medicine-based intervention in primary care to 
reduce polypharmacy: results from the cluster-randomised controlled trial MultiCare AGENDA. BMJ Open. 01 
2018;8(1):e017653. doi:10.1136/bmjopen-2017-017653 
262. Almutairi H, Stafford A, Etherton-Beer C, Flicker L. Optimisation of medications used in residential aged 
care facilities: a systematic review and meta-analysis of randomised controlled trials. BMC Geriatr. 07 
2020;20(1):236. doi:10.1186/s12877-020-01634-4 



263. Hart LA, Phelan EA, Yi JY, Marcum ZA, Gray SL. Use of Fall Risk-Increasing Drugs Around a Fall-
Related Injury in Older Adults: A Systematic Review. J Am Geriatr Soc. Jun 2020;68(6):1334-1343. 
doi:10.1111/jgs.16369 
264. Blalock SJ, Casteel C, Roth MT, Ferreri S, Demby KB, Shankar V. Impact of enhanced pharmacologic 
care on the prevention of falls: a randomized controlled trial. Am J Geriatr Pharmacother. Oct 2010;8(5):428-40. 
doi:10.1016/j.amjopharm.2010.09.002 
265. Sjöberg C, Wallerstedt SM. Effects of medication reviews performed by a physician on treatment with 
fracture-preventing and fall-risk-increasing drugs in older adults with hip fracture-a randomized controlled study. J 
Am Geriatr Soc. Sep 2013;61(9):1464-72. doi:10.1111/jgs.12412 
266. Earl TR, Katapodis ND, Schneiderman SR, Shoemaker-Hunt SJ. Using Deprescribing Practices and the 
Screening Tool of Older Persons' Potentially Inappropriate Prescriptions Criteria to Reduce Harm and Preventable 
Adverse Drug Events in Older Adults. J Patient Saf. Sep 2020;16(3S Suppl 1):S23-S35. 
doi:10.1097/PTS.0000000000000747 
267. Wouters H, Scheper J, Koning H, et al. Discontinuing Inappropriate Medication Use in Nursing Home 
Residents: A Cluster Randomized Controlled Trial. Ann Intern Med. Nov 2017;167(9):609-617. doi:10.7326/M16-
2729 
268. De Bock L, Tommelein E, Baekelandt H, Maes W, Boussery K, Somers A. The Introduction of a Full 
Medication Review Process in a Local Hospital: Successes and Barriers of a Pilot Project in the Geriatric Ward. 
Pharmacy (Basel). Feb 2018;6(1)doi:10.3390/pharmacy6010021 
269. Petersen AW, Shah AS, Simmons SF, et al. Shed-MEDS: pilot of a patient-centered deprescribing 
framework reduces medications in hospitalized older adults being transferred to inpatient postacute care. Ther Adv 
Drug Saf. Sep 2018;9(9):523-533. doi:10.1177/2042098618781524 
270. Reeve E, Jordan V, Thompson W, et al. Withdrawal of antihypertensive drugs in older people. Cochrane 
Database Syst Rev. 06 2020;6:CD012572. doi:10.1002/14651858.CD012572.pub2 
271. Maland LJ, Lutz LJ, Castle CH. Effects of withdrawing diuretic therapy on blood pressure in mild 
hypertension. Hypertension. 1983 Jul-Aug 1983;5(4):539-44. doi:10.1161/01.hyp.5.4.539 
272. Ballard C, Lana MM, Theodoulou M, et al. A randomised, blinded, placebo-controlled trial in dementia 
patients continuing or stopping neuroleptics (the DART-AD trial). PLoS Med. Apr 2008;5(4):e76. 
doi:10.1371/journal.pmed.0050076 
273. Ruths S, Straand J, Nygaard HA, Bjorvatn B, Pallesen S. Effect of antipsychotic withdrawal on behavior 
and sleep/wake activity in nursing home residents with dementia: a randomized, placebo-controlled, double-blinded 
study. The Bergen District Nursing Home Study. J Am Geriatr Soc. Oct 2004;52(10):1737-43. doi:10.1111/j.1532-
5415.2004.52470.x 
274. Kostis JB, Espeland MA, Appel L, Johnson KC, Pierce J, Wofford JL. Does withdrawal of antihypertensive 
medication increase the risk of cardiovascular events? Trial of Nonpharmacologic Interventions in the Elderly 
(TONE) Cooperative Research Group. Am J Cardiol. Dec 1998;82(12):1501-8. doi:10.1016/s0002-9149(98)00694-8 
275. Malet-Larrea A, Goyenechea E, García-Cárdenas V, et al. The impact of a medication review with follow-
up service on hospital admissions in aged polypharmacy patients. Br J Clin Pharmacol. 09 2016;82(3):831-8. 
doi:10.1111/bcp.13012 
276. van Kraaij DJ, Jansen RW, Bouwels LH, Gribnau FW, Hoefnagels WH. Furosemide withdrawal in elderly 
heart failure patients with preserved left ventricular systolic function. Am J Cardiol. Jun 2000;85(12):1461-6. 
doi:10.1016/s0002-9149(00)00795-5 
 


