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Full title: Multi-faceted Interventions Inclusive of Medication Optimization for Frailty in Aged 32 

Care: A Systematic Review 33 

 34 

Abstract 35 

 36 

Objectives: Implementation of best practice frailty guidelines in residential aged care is currently 37 

unclear, and there is a particular paucity of evidence regarding multi-faceted frailty treatments inclusive 38 

of medication optimization in these settings, despite the bi-directional relationship between 39 

polypharmacy and frailty. This review aimed to retrieve all relevant literature and evaluate the effect 40 

of medication optimization delivered in conjunction with exercise and/or nutritional interventions in 41 

the best-practice management of frailty in residential aged care. 42 

Design: Systematic review with a qualitative synthesis 43 

Settings and Participants: Older adults residing within residential aged care (otherwise referred to as 44 

nursing homes or long-term care) 45 

Methods: The protocol was prospectively registered on PROSPERO (Reg. No.: CRD42022372036) 46 

using the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines. 47 

Five electronic databases were searched from inception to 23 November 2023 with alerts monitored 48 

until 28 March 2024. Quality of studies was assessed using the ROB 2 and ROBIN-1 tools.  49 

Results: A total of 10,955 articles were retrieved; 62 full articles were reviewed with three studies 50 

included (2 randomized controlled trials and 1 non-randomized controlled trial) involving 1,030 51 

participants. Included studies did not use specific frailty scores but reported individual components of 52 

frailty such as weight loss or number of medications prescribed. No trial combining medication review, 53 

exercise and nutrition was identified.  Medication review reduced the number of medications prescribed, 54 

while the use of nutritional support reduced gastrointestinal medication and maintained weight.  55 
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Conclusion and Implications: There is no published research investigating best-practice guidelines 56 

for medication optimization used in combination with both exercise and nutrition in aged care to 57 

address frailty. This review confirms the need for studies implementing Consensus Guidelines for 58 

frailty treatment in this vulnerable cohort. 59 

 60 

List of Abbreviation: ADL, activities of daily living; CGIC, clinical global impressions of change; 61 

CT, control parallel trial; EQ-VAS, European QoL-visual analogue scale; QoL, quality of life; NPI-62 

NH, Neuropsychiatric Inventory- Nursing Home Version; QUALIDEM, QoL dementia scale; 63 

QUALID, QoL late-stage dementia scale; RCT, Randomized control trial; RACF, Residential Aged 64 

Care Facilities  65 

 66 

 67 

  68 
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Introduction 69 

The global population is aging rapidly, and life expectancy is increasing. In 2020, there were 727 70 

million people aged 65 years or more and this number is projected by the United Nations to increase to 71 

1.5 billion by 2050, due to a change in the proportion of older adults from 9.3% to 16.0% over this 72 

period1. In Australia, 16% of the total population are currently aged over 65 years2, with the proportion 73 

projected to increase to 21-23% over the next four decades2. An aging population represents a 74 

significant healthcare and economic challenge, with AUD $23.6 billion spent on the 1.5 million 75 

Australians who accessed aged care in 2020-20213. Furthermore, a proactive strategy is required to 76 

mitigate and treat the projected increase in the prevalence of age-related chronic conditions and 77 

geriatric syndromes. One particular condition prevalent in older age is frailty, which has broad 78 

implications for the prognosis of many chronic conditions, overall morbidity, institutionalization, and 79 

premature mortality in older adults4.  80 

 81 

Frailty is reduced physiological reserve and resilience that increases an individual's susceptibility to 82 

dependency, vulnerability to stressors, and death1. Contributors to frailty include physiological changes 83 

and/or diseases associated with aging such as inflammation, sarcopenia, malnutrition, polypharmacy, 84 

cognitive dysfunction, social isolation, and poverty, among others2. The prevalence of frailty and pre-85 

frailty amongst community-dwelling adults 60 years or older is 10.7% and 41.6%, respectively5. Frail 86 

older adults are at increased risk of falls, fractures, delirium, hospitalization, transition to residential 87 

care and premature mortality6,7. It is therefore unsurprising that people living in residential aged care 88 

facilities (RACFs), are at an even greater risk of frailty and its effects due to advanced age, 89 

comorbidities, and functional impairment. The prevalence of frailty in aged care settings (residents 90 

aged ≥60 years) is estimated to be up to 61% in Australia, with virtually all aged care residents being 91 

either frail or pre-frail1. In aged care, the presence of frailty is associated with poorer quality of life, 92 
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greater risk of hospitalization, excess morbidity and pre-mature death8. Importantly, however, decades 93 

of research have confirmed that frailty is not inevitable, but amenable to evidence-based interventions 94 

that are accessible in clinical practice9.  95 

 96 

These interventions involve the combination of medication optimization, resistance exercise, and 97 

nutritional support as minimum components of management, as documented within several guidelines 98 

such as the Asia-Pacific Clinical Practice Consensus Clinical Practice Guidelines for the Management 99 

of Frailty2. There is strong evidence that interventions of this nature result in clinically significant 100 

improvements in frailty when applied in community settings10. However, despite the strength of this 101 

evidence in community settings, it is still unclear whether these guidelines have been implemented in 102 

RACF settings.  103 

 104 

Furthermore, management strategies are often delivered in isolation, leading to decreased adherence, 105 

efficacy, and sustainability over time, as the interventions fail to capture the complexity of treatment 106 

requirements for frailty. For example, recent literature suggests that medication optimization strategies 107 

involving deprescribing delivered alone are generally effective for a short period of active monitoring 108 

before the medications are re-prescribed due to poor implementation of non-pharmacological 109 

alternatives11. Additionally, there is a paucity of evidence on the use of medication optimization in 110 

isolation or in combination specifically for the management of frailty in residential aged care despite 111 

the strong, bi-directional relationship between polypharmacy and frailty12. Importantly, the use of 112 

resistance exercise and nutritional support, which are currently used in combination to successfully 113 

treat a variety of chronic conditions including frailty in community-dwelling older adults13, could be 114 

the missing link in providing suitable non-pharmacological alternatives to support medication 115 

withdrawal in aged care settings.  116 
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Therefore, our objective was to systematically search and review existing literature to identify and 117 

evaluate the effect of medication optimization delivered in conjunction with exercise and/or nutritional 118 

support interventions on frailty and other clinically relevant outcomes to identify any gaps and guide 119 

future research and clinical practice. 120 

 121 

Methods 122 

This study was reported following the Preferred Reporting Items for Systematic Reviews and Meta-123 

Analyses (PRISMA) guidelines14. The protocol was registered on PROSPERO (Reg. No.: 124 

CRD42022372036).  125 

Eligibility criteria 126 

Inclusion criteria: 127 

• Study design: Experimental studies including randomized controlled trials (RCTs), non-128 

randomized controlled trials, cluster-randomized trials, and uncontrolled trials. Grey literature 129 

such as thesis and preprints were included if they met the criteria.  130 

• Population: Older adults (65 years or older) residing in institutionalized care facilities. 131 

Institutionalized care facilities include nursing homes and residential homes (UK); residential 132 

aged care facilities providing low-level and high-level care (Australia); skilled-nursing facilities 133 

and assisted-living facilities (US) or the equivalent terms in various countries (e.g., hostel). The 134 

population did not have to be classified as frail to be eligible for review. 135 

• Intervention: Studies evaluating intervention or exposure involving medication optimization 136 

delivered in combination with exercise or physical activity and/or nutritional support/education 137 

interventions.  138 



8 
 

• Comparator(s)/control: There were no comparator restrictions for inclusion in this review 139 

however it was anticipated that interventions would be compared to usual care or passive 140 

interventions. 141 

• Outcome: 142 

Primary outcome 143 

Frailty: The study must have reported frailty, or a component of frailty, as defined by any 144 

phenotypical [(e.g., Fried Frailty Phenotype15) or index model (i.e., Frailty Index)16 or validated 145 

questionnaire (e.g., FRAIL-NH Scale17)] as a primary or secondary outcome of the intervention. 146 

Additionally, if a measure of frailty or its components could be derived from other reported 147 

outcomes such as any of the components of these models (i.e., weight loss, weakness, slowness, 148 

shrinkage of lean mass, exhaustion, low physical activity, number of medications, functional 149 

independence, etc.), the study would be included.  150 

 151 

Secondary outcomes are defined in Supplement 1. 152 

 153 

Exclusionary criteria:  154 

§ Older adults receiving home care, hospital care, outpatient services, day hospital care, 155 

inpatient/outpatient rehabilitation services, respite care, short stay post-acute care 156 

services, hospital in-the-home services 157 

§ Studies of medication optimization in isolation (without concurrent nutritional and/or 158 

exercise intervention) or nutritional or exercise interventions without concurrent 159 

medication optimization intervention. 160 

 161 
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Study definitions   162 

Medication optimization must have optimized prescribing for residents [i.e., educational interventions 163 

aimed at prescribers; medication review services (uni- or multi-professional, including comprehensive 164 

geriatric assessment); case conferencing; or information and communications technology (ICT) 165 

interventions such as clinical decision support systems] compared with usual care as defined by the 166 

study.  167 

Exercise was defined as planned, structured, and repetitive movement to improve or maintain one or 168 

more components of physical fitness. This may have included, but was not limited to, 169 

resistance/strength training, aerobic activities, balance training, tai chi, flexibility interventions, 170 

dancing/movement therapy, and physical therapy intervention involving a significant activity 171 

component (not passive interventions such as transcutaneous electrical nerve stimulation or massage).  172 

Physical activity was defined as any bodily movement produced by skeletal muscles that requires 173 

energy expenditure, referring to all movements included during leisure time that are unstructured and 174 

typically of lower intensity compared to exercise (i.e., leisurely walking, diversional therapy 175 

interventions that require significant movement components such as gardening, cleaning). 176 

Nutritional interventions may have involved, but were not limited to, changes to food intake, caloric 177 

or vitamin supplementation, meal programs designed to improve delivery and/or eating environment, 178 

and/or education of residents or caregivers. 179 

Information Source, Search Strategy, Study Selection, Data Extraction and Risk-of-Bias 180 

Assessment 181 

The comprehensive search strategy, risk-of-bias assessment and data extraction process utilized for 182 

this review are detailed in Supplement 1. 183 

 184 



10 
 

Data synthesis 185 

Meta-analysis (i.e., quantitative pooling of data) was intended at the time of the PROSPERO 186 

registration if two or more studies were identified with sufficient homogeneity in study design, 187 

interventions and outcomes18.  However, due to the lack of homogenous data, only a qualitative 188 

synthesis was undertaken to explain the depth and breadth of the literature.  189 

Results 190 

   Search results 191 

The search identified 10,955 papers, of which 3,902 were duplicates and excluded. Following the initial 192 

screening of 7,053 titles and abstracts, 62 full-text articles were assessed for eligibility and three papers 193 

met the inclusion criteria (see Figure 1). 194 

 195 

   Study characteristics 196 

The three included studies (Table 1) consisted of one 4-month RCT19 in 33 nursing homes (n=723), 197 

one 9-month clustered RCT20 in 16 nursing homes (n=277) and one 3-month non-RCT21 in 1 nursing 198 

home (n=30) . 199 

 200 

   Risk of bias  201 

The two RCT studies by Husebo et. al.19 and Ballard et. al.20 were evaluated using ROB-2 tool22 had 202 

an overall low risk of bias. The non-RCT study by Sturtzel et al.21 was assessed using ROBINS-I tool23 203 

and had overall serious risk of bias due to lack of clarity regarding confounding impact on measurement 204 

of outcome and lack of information on missing data (Figure 2).  205 

 206 
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   Baseline cohort characteristics  207 

Sturtzel et. al.21 included 30 participants from 57-98 years of age. No further demographic information 208 

nor outcome measures such as body mass index and fibre intake were reported.  209 

Husebo et. al.19 included 723 participants from 67 units in 33 nursing homes (control group: 31 units, 210 

n=329; intervention group: 36 units, n=394). The baseline characteristics of the control and intervention 211 

groups were similar in mean age [87.0 (7.2) vs. 86.5 (7.7), respectively], proportion female [186 (75%) 212 

vs. 216 (73%)], comorbidities [5.5 (3.7) vs 4.8 (3.6)], number of regular medications [7.6 (3.7) vs. 7.6 213 

(3.8)], and proportion of urban nursing homes [16 (52%) vs. 19 (53%)].  214 

Ballard et. al20 included 277 participants from 16 nursing homes (8 intervention homes, n=146 ; 8 215 

control homes, n=131). The baseline characteristics of the control and intervention groups were similar 216 

in mean age [85.2 (7.0) vs. 85.3 (7.0), respectively], proportion of female participants [95 (72.5%) vs. 217 

100 (75.3%)], proportion taking antipsychotic medication [23 (17.6%) vs. 26 (17.8%) and proportion 218 

Caucasian [115 (87.8%) vs. 132 (90.4%)].  219 

 220 

    Intervention characteristics 221 

Husebo et al.19 implemented a multifaceted intervention comprised of a 2-day education seminar, 222 

systematic pain management, medication review and initiation of a minimum of 90 minutes of 223 

personalized weekly activities which may have included physical activity monitored by accelerometry, 224 

however these activities were not defined.  225 

Ballard et. al.20 evaluated the impact of antipsychotic medication review (AMR) in combination with 226 

non-pharmacological interventions [i.e., social interaction (SI), person-centered care (PCC) and 227 

exercise] on antipsychotic use in people with dementia using a 2x2x2 factorial design. All 16 homes 228 

received PCC. The intervention groups received AMR either in isolation or with a combination of SI 229 

and/or exercise.(i.e., PCC and AMR, n=2; PCC, AMR and exercise, n=2; PCC, AMR and SI, n=2; 230 
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PCC, AMR, SI and exercise, n=2)  The active control groups did not receive AMR but received  PCC 231 

with a combination of social interaction and/or exercise, or neither (PCC only, n=2; PCC and SI, n=2; 232 

PCC and exercise, n=2 and PCC, SI and exercise, n=2).  233 

The Sturtzel et al.21 study evaluated the addition of oat bran (containing 8.3g of non-digestible, 234 

nonfermentable fibre per 100g) to the oral diet of the intervention group (n=15) with the view of 235 

reducing laxative medication usage compared to usual care controls (see Table 1).  236 

   Outcomes 237 

   Frailty components:  238 

None of the three studies reported the level of frailty by any model, however all reported individual 239 

components of frailty. 240 

 Medications 241 

All three studies reported the number of prescribed medications (i.e., a component of the FRAIL 242 

scale17).  243 

Husebo et al19 reported the number of regular medications decreased significantly from baseline to 244 

month 4 (active intervention period) in the intervention group compared to the control group [-0.8 (-245 

1.2, -0.4), p<0.001]. The number of psychotropic drugs also was reduced significantly in the 246 

intervention group when compared to the control group at month 4 [-0.4 (95% CI -0.6, -0.10), p<0.05].  247 

Ballard et al.20 reported a significant reduction in antipsychotic use in the AMR group compared to the 248 

non-AMR group from baseline to month 9 [0.17 (95% CI 0.05-0.60), p=0.006].(see Table 2), with no 249 

interaction  with, or independent benefit from, the other treatments (exercise, SI). Importantly, SI and 250 

AMR in combination ameliorated negative neuropsychiatric withdrawal symptoms, and those 251 

receiving exercise had less symptoms than those not receiving exercise (detailed in Supplement 1).  252 
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Sturtzel et al.21 reported that nutritional support (i.e., increase in oat fibre consumption) was associated 253 

with a reduction in the use of medications for constipation (i.e., laxatives) and maintained body weight. 254 

The prescribing of laxatives was significantly reduced by 59% (p<0.001) compared to the control group 255 

who had 8% increase in laxative usage (p=0.22).  256 

Nutritional status 257 

Sturtzel et. al.21 reported weight loss which is one of the phenotypical aspects of Fried frailty criteria15. 258 

Body mass was significantly reduced in the control group (p<0.005) only, constituting a mean loss of 259 

3% body mass (2kg) during a three-month period. If this is extrapolated out to 12 months, it exceeds 260 

the clinically significant frailty threshold of 4.5 kg or 10% of body mass loss annually15 (see Table 2).  261 

 Functional independence 262 

Husebo et al.19 reported dependency in a daily living via activities of daily living (ADL) measure, 263 

which is related to the phenotypical Clinical Frailty Scale (CFS)16 and a component of the Frailty Index. 264 

Dependency, as measured by the ADL scale, did not change significantly between the control and 265 

intervention group in the first four months (-0.8 (95% CI -1.6, 0.0) but was significantly improved in 266 

the intervention group compared to control group at month nine [-1.4 (95% CI -2.7, -0.1), p<0.05]. 267 

 268 

Other measured outcomes 269 

Other outcomes are reported in Supplement 1, including quality of life, clinical global impressions of 270 

change, neuropsychiatric symptoms, and mortality.  271 

 272 

 273 

 274 
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Discussion 275 

The aim of this review was to identify and evaluate the effects of best practice frailty interventions 276 

involving medication optimization delivered in combination with exercise and/or nutrition support for 277 

the management of frailty. This review found a very small literature base evaluating some components 278 

of best practice frailty interventions in aged care, highlighting the need for more multi-dimensional 279 

interventions in aged care. 280 

    Quantity of literature available 281 

Despite an exhaustive search, only two RCTs and one non-RCT study informed this review, and no 282 

study employed all three recommended basic components of frailty treatment nor included resistance 283 

exercise. A total of 62 full articles were reviewed and 95% subsequently deemed ineligible due to the 284 

exclusion of studies that focused on single interventions, were not experimental in design, or not 285 

conducted in residential aged care. This paucity of literature may represent a broad pessimism and low 286 

expectation of a good prognosis following rehabilitation in the industry24, which may flow onto poor 287 

design and motivation to implement suitable translation interventions. 288 

The reason for such a small literature may also be related to differing views on frailty and its 289 

amenability to change. For example, some phenotypical definitions of frailty such as Fried15 are more 290 

likely to be viewed as amenable to intervention as they are predicated on treating the effects of 291 

catabolism (i.e., weakness, shrinkage, sedentariness) rather than overall accrued/immutable disease 292 

processes (i.e., the Frailty Index16), Additionally, there is also the complexity of health conditions for 293 

those living within aged care (e.g., high levels of multimorbidity and polypharmacy) and limitations 294 

that come with government funding models which may further make it difficult to implement 295 

translational research or develop new clinical models in aged care settings. An example within the 296 

Australian context is the recent change in November 2022 in funding models from the outdated 297 

disablement model of the Aged Care Funding Instrument (ACFI)25 to the modern Australian National 298 
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Aged Care Classification (ANACC)26 which is intended to give greater flexibility to providers over the 299 

choice and delivery of evidence-based treatments in aged care such as those described within this 300 

review. While the current literature on medication optimization implemented concurrently with 301 

exercise and nutritional support for the management of frailty in aged care is non-existent according to 302 

our review, these changes to funding in aged care may lead to vital future research in this space.  303 

 304 

    Quality of literature retrieved 305 

We acknowledge the high quality and low risk of bias of the two RCTs. However, the non-RCT study 306 

had limited reporting of intervention details and fidelity to the intervention. Frailty itself was not an 307 

outcome reported by any of the studies, hence no definitive conclusion can be made from the two RCTs 308 

as they did not include robust resistance exercise interventions, nor did they target frailty specifically 309 

as an outcome. Sturtzel et al.21 did not report with sufficient clarity participant allocation, baseline 310 

demographic, outcome measures, adherence to the intervention, or data analysis21. Clear, concise, and 311 

detailed reporting of these trial elements for replication is important as residents in aged care have 312 

complex conditions and interactions between medications and diet, which may not be captured by 313 

insufficient reporting. While Husebo et al.19 was of a higher overall trial quality, it did not indicate 314 

what proportion, if any, of the mandated minimum of 90 minutes of activity for every participant during 315 

the study period was exercise. Adherence to these tasks was not reported, which may have produced 316 

heterogenous results as well. For example, the variable inclusion or exclusion of exercise from the 317 

mandated 90 minutes could have impacted the physical function and quality of life of residents, thus 318 

confounding the results. As little as three months of high-intensity exercise in aged care settings is 319 

sufficient to improve physical function, strength, muscle mass and measures of quality of life by 320 

clinically relevant amounts27,28, suggesting that exercise exposure and modality needs to be more 321 

rigorously documented in future trials.   Ballard et al.20 was also a high quality study, however it only 322 
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focused on antipsychotic medication without consideration of other medications the residents were 323 

taking.  Considering that polypharmacy is present in up to 91% of aged care residents29, comprehensive 324 

medication optimization strategies such as that used in Husebo et al.5 appear warranted. Thus, more 325 

targeted, and holistic research within aged care to better capture the risk factors and complex nature of 326 

frailty is needed.  327 

 328 

    Benefits of interventions reported 329 

Despite the limitations noted above, the interventions reported led to positive outcomes for a variety of 330 

clinical measures. The use of nutritional support (i.e., oat fibre) in Strutzel et al.21 led to a significant 331 

reduction (59%) in the use of laxatives in older adults living in nursing home. There was no indication 332 

of the clinical characteristics of participants (i.e. comorbidities, diagnoses, type of laxatives, or other 333 

medications they were taking), however these results are promising even if only targeting one class of 334 

medication. Frailty development has been linked to polypharmacy12 and deprescribing of inappropriate 335 

medications for older adults with frailty is the only pharmacological strategy supported by current 336 

guidelines30,31. However, the lack of clarity in the demographic and clinical characteristics of the 337 

participants reported in Sturtzel et al.21 limit the ability to generalize these findings. Husebo et al.19 338 

indicated their intervention had positive effects on preservation of functional independence and 339 

reduction in the number of regular medications, on-demand medications and psychotropic medications 340 

used during the intervention period (0-4 months). Most benefits were either unchanged during the 341 

follow-up period or attenuated. This may be due in part to the lack of integration of suitable non-342 

pharmacological treatments to sustain the effects of deprescribing. For example, several large 343 

deprescribing-only trials conducted in community settings have reported no benefit for adverse events, 344 

hospitalizations, and deterioration of function in deprescribing intervention groups compared to usual 345 

care over even longer follow-up periods32. However, there is promising evidence to suggest that in 346 
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community settings, appropriate physical activity, and nutrition, combined with comprehensive 347 

geriatric evaluation involving medication review may reduce frailty and sustain deprescribing benefits 348 

over longer periods33. Thus, pharmacological interventions offered in aged care to reduce 349 

polypharmacy and target frailty should ideally be integrated with non-pharmacological interventions 350 

such as exercise and nutritional support to sustain clinical improvements. 351 

 352 

    Strengths & limitations of this review 353 

This is the first review of medication optimization interventions delivered in conjunction with exercise 354 

and/or nutritional support as best-practice treatment for older adults living with frailty in aged care. 355 

Strengths of this review include the large scope and search strategy across several reputable databases 356 

with no search limits and the inclusion of grey literature; the incorporation of all operational definitions 357 

of frailty and its components, robust analysis using two reviewers during the full-text and risk of bias 358 

stage, and the prospective registration of this review with PROSPERO34 conforming to PRISMA 359 

guidelines in all the process14.  360 

Limitations of the review include that due to time restraints, authors of the included articles were not 361 

contacted to request further data or clarification for purpose of quality assessment or extraction of 362 

outcomes if it was unclear within the reporting of the article and any associated protocol papers. 363 

Furthermore, while not an inherent weakness of the review process itself, the small body of retrieved 364 

articles limits the generalizability of statements made within this review regarding the effects of 365 

interventions on the treatment of frailty components, however, reaffirms the conclusion that more 366 

robust research is needed in this setting. 367 

 368 

Conclusion 369 
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This review identified and evaluated for the first time the effects of multifaceted interventions involving 370 

medication optimization in combination with exercise and/or nutrition support for the management of 371 

frailty in aged care. The review found only 3 trials, none of which targeted frailty as a primary outcome 372 

of the trial and as a result did not employ the full scope of best practice interventions recommended for 373 

frailty (i.e., optimization of medications, nutrition, and resistance exercise) in this setting. Future 374 

studies should be designed to explore the impact of multifaceted interventions specifically in the 375 

management of frailty in older adults in residential aged care facilities with clear and concise 376 

measurement of frailty outcomes, cohort and intervention descriptions, and measurements of 377 

intervention fidelity. 378 

 379 

 380 

Conflict of Interest: The authors declare no conflicts of interest. 381 

  382 



19 
 

References:  383 

1. Kojima G, Liljas AEM, Iliffe S. Frailty syndrome: implications and challenges for health care policy. Risk 384 

Manag Healthc Policy. 2019;12:23-30. doi:10.2147/rmhp.S168750 385 

2. Dent E, Lien C, Lim WS, et al. The Asia-Pacific Clinical Practice Guidelines for the Management of Frailty. 386 

Journal of the American Medical Directors Association. 2017/07/01/ 2017;18(7):564-575. 387 

doi:https://doi.org/10.1016/j.jamda.2017.04.018 388 

3. Australian Government Department of Health and Aged Care. How much does aged care cost? . 389 

Accessed 21 Mar 2023, https://www.health.gov.au/topics/aged-care/about-aged-care/how-much-does-aged-390 

care-cost 391 

4. Morley JE, Vellas B, Abellan van Kan G, et al. Frailty Consensus: A Call to Action. Journal of the American 392 

Medical Directors Association. 2013/06/01/ 2013;14(6):392-397. 393 

doi:https://doi.org/10.1016/j.jamda.2013.03.022 394 

5. Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence of Frailty in Community-Dwelling 395 

Older Persons: A Systematic Review. Journal of the American Geriatrics Society. 2012;60(8):1487-1492. 396 

doi:https://doi.org/10.1111/j.1532-5415.2012.04054.x 397 

6. Hubbard RE, Peel NM, Samanta M, et al. Frailty status at admission to hospital predicts multiple 398 

adverse outcomes. Age and ageing. 2017;46(5):801-806.  399 

7. Hartley P, Adamson J, Cunningham C, et al. Clinical frailty and functional trajectories in hospitalized 400 

older adults: a retrospective observational study. Geriatrics & gerontology international. 2017;17(7):1063-401 

1068.  402 

8. Theou O, Sluggett JK, Bell JS, et al. Frailty, Hospitalization, and Mortality in Residential Aged Care. The 403 

Journals of Gerontology: Series A. 2017;73(8):1090-1096. doi:10.1093/gerona/glx185 404 

9. Ludlow K, Todd O, Reid N, Yaman H. Frailty in primary care: challenges, innovations, and future 405 

directions. BMC Primary Care. 2023/06/23 2023;24(1):129. doi:10.1186/s12875-023-02083-9 406 

10. Travers J, Romero-Ortuno R, Bailey J, Cooney M-T. Delaying and reversing frailty: a systematic review 407 

of primary care interventions. British Journal of General Practice. 2019;69(678):e61-e69.  408 

11. Tjia J, Velten SJ, Parsons C, et al. Studies to Reduce Unnecessary Medication Use in Frail Older Adults: 409 

A Systematic Review. Drugs & Aging. 2013/05/01 2013;30(5):285-307. doi:10.1007/s40266-013-0064-1 410 

12. Rolland Y, Morley JE. Frailty and polypharmacy. The journal of nutrition, health & aging. 2016/06/01 411 

2016;20(6):645-646. doi:10.1007/s12603-015-0510-3 412 

13. Roberts CK, Barnard RJ. Effects of exercise and diet on chronic disease. Journal of applied physiology. 413 

2005;98(1):3-30.  414 

14. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for 415 

reporting systematic reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71 416 



20 
 

15. Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. The Journals of 417 

Gerontology Series A: Biological Sciences and Medical Sciences. 2001;56(3):M146-M157.  418 

16. Rockwood K, Song X, MacKnight C, et al. A global clinical measure of fitness and frailty in elderly people. 419 

Canadian Medical Association Journal. 2005;173(5):489-495. doi:10.1503/cmaj.050051 420 

17. Morley JE, Malmstrom T, Miller D. A simple frailty questionnaire (FRAIL) predicts outcomes in middle 421 

aged African Americans. The journal of nutrition, health & aging. 2012;16:601-608.  422 

18. Cumpston MS, McKenzie JE, Welch VA, Brennan SE. Strengthening systematic reviews in public health: 423 

guidance in the Cochrane Handbook for Systematic Reviews of Interventions. Journal of Public Health. 424 

2022;44(4):e588-e592.  425 

19. Husebo BS, Ballard C, Aarsl, et al. The Effect of a Multicomponent Intervention on Quality of Life in 426 

Residents of Nursing Homes: A Randomized Controlled Trial (COSMOS). Journal of the American Medical 427 

Directors Association. 2019-12-3 2019;20(3):330-339. doi:doi:https://dx.doi.org/10.1016/j.jamda.2018.11.006 428 

20. Ballard C, Orrell M, YongZhong S, et al. Impact of Antipsychotic Review and Nonpharmacological 429 

Intervention on Antipsychotic Use, Neuropsychiatric Symptoms, and Mortality in People With Dementia Living 430 

in Nursing Homes: A Factorial Cluster-Randomized Controlled Trial by the Well-Being and Health for People 431 

With Dementia (WHELD) Program. American Journal of Psychiatry. 2016;173(3):252-262. 432 

doi:10.1176/appi.ajp.2015.15010130 433 

21. Sturtzel B, Elmadfa I. Intervention with dietary fiber to treat constipation and reduce laxative use in 434 

residents of nursing homes. Annals of Nutrition & Metabolism. 2008 2008;52:54-6. 435 

doi:doi:https://dx.doi.org/10.1159/000115351 436 

22. Sterne JA, Savović J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials. 437 

bmj. 2019;366 438 

23. Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised 439 

studies of interventions. bmj. 2016;355 440 

24. Wyman MF, Shiovitz-Ezra S, Bengel J. Ageism in the health care system: Providers, patients, and 441 

systems. Contemporary perspectives on ageism. 2018:193-212.  442 

25. Australian Government Department of Health and Aged Care. Aged Care Funding Instrument (ACFI) 443 

User Guide. https://www.health.gov.au/resources/publications/aged-care-funding-instrument-acfi-user-444 

guide 445 

26. Australian Government Department of Health and Aged Care. The Australian National Aged Care 446 

Classification (AN-ACC) funding guide. https://www.health.gov.au/resources/publications/the-australian-447 

national-aged-care-classification-an-acc-funding-guide?language=en 448 



21 
 

27. Telenius EW, Engedal K, Bergland A. Effect of a High-Intensity Exercise Program on Physical Function 449 

and Mental Health in Nursing Home Residents with Dementia: An Assessor Blinded Randomized Controlled 450 

Trial. PLOS ONE. 2015;10(5):e0126102. doi:10.1371/journal.pone.0126102 451 

28. Fiatarone MA, O'Neill EF, Ryan ND, et al. Exercise Training and Nutritional Supplementation for Physical 452 

Frailty in Very Elderly People. New England Journal of Medicine. 1994;330(25):1769-1775. 453 

doi:10.1056/nejm199406233302501 454 

29. Jokanovic N, Tan EC, Dooley MJ, Kirkpatrick CM, Bell JS. Prevalence and factors associated with 455 

polypharmacy in long-term care facilities: a systematic review. Journal of the American Medical Directors 456 

Association. 2015;16(6):535. e1-535. e12.  457 

30. Page AT, Etherton-Beer CD, Clifford RM, Burrows S, Eames M, Potter K. Deprescribing in frail older 458 

people – Do doctors and pharmacists agree? Research in Social and Administrative Pharmacy. 2016/05/01/ 459 

2016;12(3):438-449. doi:https://doi.org/10.1016/j.sapharm.2015.08.011 460 

31. Scott IA, Anderson K, Freeman CR, Stowasser DA. First do no harm: a real need to deprescribe in older 461 

patients. Medical Journal of Australia. 2014;201(7):390-392.  462 

32. Scott IA, Reeve E, Hilmer SN. Establishing the worth of deprescribing inappropriate medications: are 463 

we there yet? The Medical Journal of Australia. 2022;217(6):283.  464 

33. Shinkai S, Yoshida H, Taniguchi Y, et al. Public health approach to preventing frailty in the community 465 

and its effect on healthy aging in Japan. Geriatr Gerontol Int. Mar 2016;16 Suppl 1:87-97. 466 

doi:10.1111/ggi.12726 467 

34. National Institute for Health and Care Research. PROSPERO International prospective register of 468 

systematic reviews. Accessed 28th November, 2022. https://www.crd.york.ac.uk/prospero/#recordDetails 469 

 470 

 471 



22 
 

Figure Titles & Captions 
 
Figure 1. PRISMA Study flowchart of included studies 
 
Figure 2. Risk of Bias for Included Studies  
The traffic light plot showing risk of bias using ROB-2 assessment for RCTs and ROBIN-1 
assessment for non-RCTs. Studies are stratified by overall risk of bias with green color representing 
low risk of bias, blue no/missing information, and red high risk of bias 

 




