
 

                                 International Journal of Community Medicine and Public Health | February 2022 | Vol 9 | Issue 2    Page 1000 

International Journal of Community Medicine and Public Health 

Abdullah MY et al. Int J Community Med Public Health. 2022 Feb;9(2):1000-1004 

http://www.ijcmph.com pISSN 2394-6032 | eISSN 2394-6040 

Review Article 

Types of screening tools used to identify potential inappropriate 

medication in the geriatric 

Marwah Y. Abdullah1*, Majed M. Alomari2, Ali N. AlNihab3, Maha S. Alshaikh4,                             

Maryam A. Alzahrani5, Ali H. Al-Shehab3, Munthir H. Alghafli6, Ayat E. Shaban7,                            

Majed A. Bajaba7, Samia S. Al Yateem8, Ahmad A. Alseraihi9  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Treatment of medical conditions in the geriatric population 

is usually done through means of medication 

administration.1,2 Estimates show that the prevalence of 

different medical conditions that need adequate 

management is high among this population.3-5 However, it 

should be noted that inappropriate intake of medications 

can increase the risk of many morbidities and mortality 

among them. Therefore, assessment of drug underuse, 

overuse, and inappropriate use has been an area of interest 

across the different investigations,4 and according to 

which, different screening tools were developed to identify 

these problems and enhance the quality of care to these 

patients. 

ABSTRACT 

 

Inappropriate intake of medications can increase the risk of many morbidities and mortality among the geriatric 

population. Therefore, assessment of drug underuse, overuse, and inappropriate use has been an area of interest across 

the different investigations, and according to which, different screening tools were developed to identify these problems 

and enhance the quality of care to these patients. In the present study, we aim comprehensively discuss the different 

types of currently reported screening tools that can identify potentially inappropriate medication in the geriatric 

population. Studies show that assess, review, minimize, optimize, reassess (ARMOR), and medication appropriateness 

index (MAI) tools are the most commonly reported for this purpose to appropriately evaluate drug administration 

practices. However, they are time-consuming and need adequately trained personnel, which might not be available 

within the different settings. Accordingly, we suggest that more than one tool should be used, as we have reviewed all 

the advantages and disadvantages of the modality within the current study, to adequately facilitate and make the process 

of evaluation easy and enhance the quality of care for the geriatric population.  
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These tools should be used within the clinical practice to 

help physicians establish a valid structure to appropriately 

screen and detect the different practices related to 

medication use in the geriatric population. All of the 

proposed screening tools are mainly direct to make the 

process of screening against inappropriate medication 

systematic and to facilitate the process of inappropriate 

medication deprescription among physicians that deal with 

geriatric patients. Interactive online tools are usually used 

by the majority of busy clinicians as a result of the current 

trends that are directed at using online resources, in 

addition to the increasing practices of using online medical 

records and health digitalization.6,7 In the present study, we 

aim to comprehensively discuss the different types of 

currently reported screening tools that can identify 

potential inappropriate medication in the geriatric 

population. 

METHODS 

This literature review is based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed on 27 November 2021 using the 

medical subject headings (MeSH) or a combination of all 

possible related terms, according to the database. To avoid 

missing potential studies, a further manual search for 

papers was done through Google Scholar while the 

reference lists of the initially included papers. Papers 

discussing types of screening tools used to identify 

potential inappropriate medication in the geriatric were 

screened for useful information. No limitations were posed 

on date, language, age of participants, or publication type. 

DISCUSSION 

Many questionnaires were reported to assess medication 

use in the geriatric population, and determine the 

inappropriate behavior related to these practices. 

Nevertheless, it should be noted that some investigations 

were not adequately validated and still need to be furtherly 

assessed for their efficacy in this field. For instance, 

MedStopper is a previously validated online tool that has 

been widely used in this context and was mainly designed 

for older patients that are frail in mind to facilitate the 

process of deprescription of inappropriate medication use. 

However, it should be noted that the modality does not 

assess the underuse of medications, and only aims to assess 

potentially inappropriate medication use and overuse.8 

The main purpose for which the screening medications in 

the older drug user (SMOG) was developed is the 

assessment of the frequency of the different drug-related 

problems prescription for geriatric patients by community 

and outpatient pharmacists using six different medications. 

Three main categories were reported for the drug-related 

problems that were assessed by the modality, including 

drug, patient, and provider-related concepts. Each of these 

domains is adequately defined and explained, and the 

instrument has been widely validated across the different 

investigations in the literature.9 Previous investigations 

reported that using the instrument as an intervention for 

medication use among pharmacists in the geriatric care 

settings was significantly associated with enhanced rates 

of drug-related problems in these settings compared to the 

outcomes obtained with the usual care.9,10 Many 

advantages were reported for the modality, including the 

easy accessibility and use by community pharmacists, and 

adequately defining the different parameters and domains 

of drug-related problems. However, the modality has not 

been associated with a predictive value for predicting these 

problems, has various limitations regarding validation and 

development description, and mainly relies on the tertiary 

literature to identify the different drug-related problems. 

Accordingly, further investigations are still required for 

further assess this screening tool, especially within the 

inpatient settings.11,12 

The tool to improve medications in the elderly via review 

(TIMER) is another validated tool in the literature and 

assesses four different domains regarding potential 

inappropriate medication use among the geriatric 

population. These domains include management of 

complications, therapeutic goals, safety, adherence, and 

costs. Many advantages were reported for the TIMER tool, 

including being easy to use and having a structured format 

that helps care providers to enhance the quality of care 

related to medication use.13 Nonetheless, it should be noted 

that the modality was not adequately validated within 

sufficient clinical investigations, and therefore, it should 

not be used in clinical settings until further studies were 

conducted. In this context, a previous randomized 

controlled trial reported that using TIMER was 

significantly associated with increased frequency of 

identification of drug-related problems in the elderly 

population by pharmacy students and practicing 

pharmacists.13 However, it should be noted that the 

sensitivity of the modality in detecting drug-related 

problems is not remarkably high as compared to other 

assessment tools. Accordingly, it has been demonstrated 

that the modality can be used by pharmacists only in 

outpatient settings aiming at providing medication therapy 

management practice strategies. 

Developing the assess, review, minimize, optimize, 

reassess (ARMOR) screening tool was first reported by 

Haque et al that aimed to reduce the drug-related problems 

among the geriatric population by enhancing the functional 

status through a systematic evaluation of medication use.14 

The tool can effectively help the user to identify and be 

aware of the monitoring, interactions, dosing, functional 

impact, efficacy, and safety of the administered drugs. 

Different medications were involved in the tool evaluating 

system, including vitamins and supplements, analgesics, 

antipsychotics, antidepressants, and beta-blockers. 

Evidence shows that the associated medication review of 

the included medications by the tool is adequately 

comprehensive. Moreover, it has been demonstrated that 

the tool is able to reduce or inhibit the administration of 

drugs that can potentially adversely impact the body 

functions, with more risks of developing complications 
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less than benefits, and medications that are not prescribed 

or indicated, in addition to reviewing subclinical drug-

related problems, and the different drug interactions and 

their potential impact on the functional status of the 

geriatric population. The tool can also help patients adjust 

the doses of their medications based on their liver and renal 

functions and their health status. It has been shown to 

furtherly assess the vital signs, cognitive and functional 

status, adherence, and clinical status.15,16 However, the use 

of this modality might be limited because of the usual 

unavailability of specific data related to the patient’s health 

to the community pharmacist. It has also been reported that 

evidence regarding the validity of this tool furtherly lacks 

the indications and evaluation of the safety of the 

application. Therefore, further studies are also needed to 

adequately assess and validate the efficacy and safety of 

this screening tool. 

Another tool that has been described in the literature is the 

assessing care of vulnerable elders-3 (ACOVE-3). This 

tool has been described to be composed of 392 quality 

indicators that evaluate 14 care processes and 26 

conditions. Studies show that the tool was mainly designed 

to enhance the quality of care for vulnerable geriatric 

patients that are likely to become severely disabled within 

two years or are expected to pass away.17,18 Among the 

different sections that were involved in this tool, the main 

section was specified for the assessment of appropriate 

medication use among geriatrics. Assessment of 

medication use in the geriatrics by this tool mainly 

addresses the concepts of general medication use and does 

not contain recommendations against avoiding harmful 

practices or avoiding certain medications. Evidence shows 

that the instrument only assesses 13 medications, of which 

nine are related to avoidance of administration of these 

medications. It is widely used because it can easily assess 

the intended outcomes during inpatient settings, at primary 

care, managed care, and at home.19 Furthermore, many 

other advantages were reported for the modality, including 

data provision (supporting recommendation), easily used, 

and applicability across the different care settings. 

However, different parameters were not included in this 

tool (for instance, the different indicators of medication 

use). Accordingly, it has been demonstrated that this tool 

should only be used for severely disabled patients and who 

are expected to die, while assessment of potentially 

inappropriate medication use should be conducted by other 

assessment tools.20,21 

Among patients with noncurable diseases, evidence shows 

that the good palliative–geriatric practice algorithm 

(GPGPA) has been used to reduce the administration of 

non-essential medications. The tool is mainly composed of 

six domains that can cumulatively enhance practices 

related to medication use among the geriatric population, 

whether by discontinuing the drug, reducing the dose, 

increasing the dose, or using another alternative drug. The 

functional status, therapeutic goals, drug-related adverse 

events, dosing, dosage system, efficacy, and indications 

are all included parameters within the tool that can 

effectively enhance the care of potential inappropriate 

medication administration. A previous investigation 

indicated the efficacy of the modality in achieving these 

outcomes when used in clinical settings. The authors 

reported that the rate of hospital refers and mortality events 

were significantly lower in the study group, where the 

GPGPA tool was applied, compared to the control group.22 

It should be noted that many advantages were reported for 

the tool, including patient-specific adaptability, being easy 

to use, and reduced adverse withdrawal events. However, 

it should be noted that some limitations were also reported 

for the tool.23,24 This is mainly the inability of the screening 

tool to evaluate the costs, allergies, duration of therapy, 

duplication, contraindications, and interactions. No 

validated interrater reliability was also reported for the 

modality, which might also limit the clinical efficacy of 

using it in the different settings.25 Overall, the GPGPA tool 

should be used on a long-term basis by pharmacists 

working in the outpatient clinics to evaluate inappropriate 

medication use among the geriatric population that is at 

increased risk of death. 

Another tool that was also reported in the literature is the 

assessment of underutilization (AOU) tool which was 

developed and validated by the same creators of the 

medication appropriateness index (MAI). Nevertheless, it 

was reported for a different purpose. It has been reported 

that the AOU tool is mainly developed to evaluate 

medications that should have been prescribed for the 

geriatric population in the clinical settings and others that 

should not.26,27 However, it should be noted that the use of 

the tool might be limited within the different or poor-

resources community settings because its application 

requires the availability of the medication lists and medical 

history of the patient. Based on this tool, the different 

conditions are listed in a questionnaire and are being 

evaluated accordingly on admission by the attending 

caregiver. Previous investigations have demonstrated that 

the modality is effective and valid and data from these 

relevant studies show that two-thirds of the geriatric 

population that were recruited, especially those with 

cardiovascular events, reported underuse of medications 

for 1-2 conditions.26,27 Since the MAI tool was first 

reported,28 it has been adequately validated with favorable 

reliability and outcomes in the different settings.29,30 The 

tool is based on a scoring system, and high scores 

recommend that the dose should be amended or another 

alternative should be used. A previous study reported that 

the risk of developing drug-related problems was 

significantly associated with the AMI score, and each score 

was associated with a 13% increase in the risk of 

developing drug-related problems in the geriatric 

population.31 It should be noted that different 

investigations aimed to assess the reliability of the 

modality and hugely variable findings were reported for 

these investigations, which has been attributed to many 

factors, including the availability of medical data, training, 

and judgment variations.32-34 Although many advantages 

were reported for this tool, it was also reported that it is 
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time-consuming and does not assess allergy in its included 

domains. 

CONCLUSION 

Studies show that the ARMOR and MAI tools are the most 

commonly reported for this purpose to appropriately 

evaluate drug administration practices. However, they are 

time-consuming and need adequately trained personnel, 

which might not be available within the different settings. 

Accordingly, we suggest that more than one tool should be 

used, as we have reviewed all the advantages and 

disadvantages of the modality within the current study, to 

adequately facilitate and make the process of evaluation 

easy and enhance the quality of care for the geriatric 

population. 
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