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Abstract

:

Understanding risk factors for frailty, functional decline and incidence of adverse healthcare outcomes amongst community-dwelling older adults is important to plan population-level health and social care services. We examined variables associated with one-year risk of institutionalisation, hospitalisation and death among patients assessed in their own home by a community-based Aged Care Assessment Team (ACAT) in Western Australia. Frailty and risk were measured using the Clinical Frailty Scale (CFS) and Risk Instrument for Screening in the Community (RISC), respectively. Predictive accuracy was measured from the area under the curve (AUC). Data from 417 patients, median 82 ± 10 years, were included. At 12-month follow-up, 22.5% (n = 94) were institutionalised, 44.6% (n = 186) were hospitalised at least once and 9.8% (n = 41) had died. Frailty was common, median CFS score 6/9 ± 1, and significantly associated with institutionalisation (p = 0.001), hospitalisation (p = 0.007) and death (p < 0.001). Impaired activities of daily living (ADL) measured on the RISC had moderate correlation with admission to long-term care (r = 0.51) and significantly predicted institutionalisation (p < 0.001) and death (p = 0.01). The RISC had the highest accuracy for institutionalisation (AUC 0.76). The CFS and RISC had fair to good accuracy for mortality (AUC of 0.69 and 0.74, respectively), but neither accurately predicted hospitalisation. Home assessment of community-dwelling older patients by an ACAT in Western Australia revealed high levels of frailty, ADL impairment and incident adverse outcomes, suggesting that anticipatory care planning is imperative for these patients.
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1. Introduction


Functional decline and frailty are common among community-dwelling older adults [1,2] and influence the risk of adverse health-related events such as mortality [3]. If the risk of such outcomes can be determined, then allocation of medical resources can be planned more efficiently to mitigate this and support older adults to age in place in the community. Assessment utilising a variety of different risk-prediction models is increasingly being used in the community to triage patients [4,5]. Risk describes the amount of potential harm that can occur in a set period of time due to a specific event or series of events and is the product of the probability that harm will occur and the magnitude of its severity [6]. Rational decision making in healthcare requires reliable and valid quantitative ways of expressing risk that balance the potential costs and benefits of different management strategies [7].



Multiple factors including cognitive impairment, depression, medical comorbidities, low levels of physical activity and social isolation are associated with an increased risk of adverse healthcare outcomes among community-dwelling older adults [8]. Many but not all of these predispose people to the development of frailty [9]. These factors can be grouped into three main categories or domains: mental health including cognition, activities of daily living (ADLs) and medical conditions and comorbidities [10]. The ability of each individual’s caregiver network and social supports to manage the person’s care deficits also affects their level of risk [10]. Inadequate social or support networks contribute to poor healthcare outcomes, particularly risk of institutionalisation [11].



A variety of methods have been used in an attempt to identify community-dwelling older adults at risk. Many short risk-prediction instruments focus on the identification of frailty [12], an age-associated vulnerability to adverse outcomes [13], acting as short screens or surrogates for Comprehensive Geriatric Assessment (CGA) [14]. Non-targeted community screening is less efficient, suggesting that two-step assessment comprising rapid screening with risk-prediction or frailty instruments followed by triage and appropriate management of high-risk individuals may be most effective [15,16]. Although the stratification of risk scores using these instruments is associated with clinically meaningful gradients of adverse outcomes, most risk-prediction models have relatively poor predictive ability [4,5]. This is especially true at an individual level and may relate to a failure to incorporate important personalised social and demographic data into these assessments [4].



To date, most assessments of frail older adults occur in healthcare facilities, usually outpatient clinics in acute care. Clinicians that visit patients in their home are often in the best position to screen and assess older adults to deliver connected and integrated care based on CGA [15,17]. Nurses in particular play a key role in all areas of healthcare delivery in the community, including assessment of care needs, and can be trained to deliver specific interventions ranging from psychosocial strategies to interventions for chronic medical conditions [18] in the home environment. In some countries, patients with chronic illnesses such as dementia are more likely to be attended by nurses than other healthcare professionals [19]. Studies have found high levels of frailty-related risk factors among patients under nurse follow-up in the community [10,20,21]. Despite this, little is known about the pattern of risk factors, frailty prevalence and risk of adverse outcomes among older adults attended at home by community-based Aged Care Assessment Teams (ACATs) in Australia [22].



This study presents findings from the Community Assessment of Risk Screening and Treatment Strategies (CARTS) programme in Western Australia [23]. The purpose was first to establish the prevalence of risk factors for frailty and functional decline in a selected sample of community-dwelling older adults in Western Australia, second to identify factors associated with perceived risk of adverse outcomes in this population, third to investigate their distribution according to the severity of that perceived risk using a new risk stratification model, the Risk Instrument for Screening in the Community (RISC) [10], and fourth to determine the correlation of risk assessment with future risk of adverse outcomes.




2. Materials and Methods


2.1. The Outcome Measures


The CARTS programme was first developed in Ireland and has since been used in several countries around the world [24]. It uses bespoke instruments to measure risk of adverse outcomes comprising a brief screening instrument (the RISC) and a more detailed targeted CGA called the Community Assessment of Risk Instrument (CARI) [23]. The RISC was developed at University College Cork (UCC), Ireland, and first validated in 2015 [10]. The research team worked with public health nurses (PHN) in Ireland to develop the tool. This instrument was developed to measure risk of three specific adverse outcomes, institutionalisation, hospitalisation and death [10], in community-dwelling older adults who were receiving or had applied for community services. PHNs are community-based specialised nurses, known in the United Kingdom as district nurses and by other names in other countries. They are geographically based and work with individuals, families and communities to screen and monitor conditions and diseases. Following development of the tool, a cohort of PHNs undertook training on using the tool in practice. PHNs then used the RISC on older patients in their caseload to measure risk.



The RISC is a quick and easy instrument that identifies individuals at risk of the three adverse events (institutionalisation, hospitalisation and death) based on the presence or absence of subjective risk using a risk matrix (i.e., the combination of expected impact and expected severity) in relation to three health domains: mental state, ADLs (functional status in everyday activities) and medical state. Then after noting the patients’ living arrangements, the ability of the caregiver network to manage or negate/neutralize the concern is noted and the risk of each domain is graded from 1 (low) to 5 (high) [10]. The RISC can be used to screen large numbers of older persons quickly and efficiently. Health professionals using hypothetical case scenarios previously assessed the RISC for reliability; the study showed excellent internal consistency and inter-rater reliability [25]. Research has shown that it is an acceptable and valid instrument in a variety of languages and cultures [24,25,26].



Individuals who score medium–high on the RISC are then assessed in more detail using the CARI [23]. The CARI provides a more comprehensive risk assessment for the same three adverse outcomes. The instrument collects demographic data (age, educational level and living arrangements), details of home supports, caregiver burden, medical history, medications and hospital attendances in the preceding year. Taking this information into account, it records the presence and magnitude (low, medium, high) of concern within and across the same three domains, mental state, ADLs and medical state, but in more detail, highlighting specific deficits called issues, e.g., anxiety or depression, difficulty managing shopping and environmental or socioeconomic issues. In summary, there are seven items within the mental state domain, fifteen items within the ADL domain and nine items within the medical state domain. Based upon the caregiver networks’ ability to manage each domain, an overall Global Risk Score is then attributed to each adverse outcome. The Global Risk Score uses a five-point Likert scale based on a risk matrix, ranging from lower to higher, that is, one (minimal impact and rare event) to five (extreme impact and certain event).




2.2. Data Collection


The Department of Community and Geriatric Medicine (DCGM) at Fremantle Hospital and Health Service in Western Australia provides a comprehensive assessment service to older patients who live in the southern suburbs of the greater Perth metropolitan area in Western Australia. Clinical services include inpatient rehabilitation, outpatient assessment, day therapy and community-based aged care assessment. The latter is carried out by the ACAT [22]. At the time the study was conducted, the Fremantle ACAT was incorporated within and administered by the DCGM. The ACAT is staffed by a full complement of doctors, nurses and allied health staff. Referrals to the DCGM are usually received from primary care doctors, but the ACAT also receives and acts on referrals from individuals and their families.



Four trained raters, comprising two clinical nurses, a social worker and an occupational therapist, assessed patients consecutively between July 2013 and August 2015. All raters were trained in the use of the instruments using the training modules developed at University College Cork. Examination took place at the patient’s home. The raters assessed the patient according to our standard comprehensive process and then rated the CARI instrument. For each patient, 40 items (elements covering different domains of the CARI assessment) were collected [23]. All items are measured using collapsing domains. If there is a concern regarding a domain, then each of the items is scored. Where no concern exists, the item receives a score of zero and the next item is scored. Where there is concern, the issue it relates to is scored from 1 (mild) to 3 (severe), representing increasing concern. Descriptors of each level of concern are provided to assist raters. The CARI covers seven mental state items, fifteen ADLs items and nine medical state items (see Supplementary Materials). Once the domains and their respective items, where required, are scored, the Caregiver Network Score for each of the three domains, taking account of items rated, is scored for all three domains [27]. Ratings for this are measured on a 5-point Likert scale with scores 1 (can manage) to 5 (absent/liability). A score of 1 indicates that the patient’s caregiver network manages the care needs well [27]. Higher scores reflect increasing inability of the caregiver network to cope with the patient’s care needs.



Frailty was scored using the Clinical Frailty Scale (CFS), a widely-used, global, subjective, pictorial, and clinical measure of frailty in older adults based on their functional level and ability to manage ADL, incorporating cognition scored from 1 (very fit) to 9 (terminally ill) [28], which is widely validated in community-dwelling older adults [29].




2.3. Ethics and Statistical Analysis


The South Metropolitan Health Service, Human Research Ethics Committee, approved this study as a quality assurance project (reference ac. 13/6). The ethics committee did not require study-specific consent as this work was conducted as part of an ongoing quality improvement project. During the assessment period, 636 patients were assessed, and of these, 417 had outcome data available and were included. Twelve months after the initial assessment, the hospital database was checked to determine if the patient was still alive. A record of hospital admissions in the public system was readily accessible. We contacted patients’ primary doctor for information about private hospital admissions. The patient or their carer was then contacted to obtain additional information including whether patients had been institutionalised.



All data were examined using SPSS V20. As most data were non-normally distributed, continuous variables were analysed using the Mann–Whitney test. Categorical variables were compared with the chi-square test. Correlations were derived using Spearman coefficients. To facilitate analysis RISC scores, Global Risk Scores were categorised into low (scores of 1 or 2), medium (score of 3) and high (scores of 4 or 5). Accuracy for the three adverse outcomes at one year for the RISC and CFS were assessed from the area under the curve (AUC) of receiver operating characteristic curves with their 95% confidence intervals (CI). AUC values between 0.60 and 0.69 are regarded as poor, between 0.70 and 0.79 as fair/modest, between 0.80 and 0.89 as good and ≥0.90 as excellent. Binary logistic regression was used to examine the strength of association between independent variables and healthcare outcomes.





3. Results


Examining the 417 patients included in this analysis, the sample consisted of 257 females (61.6%) and 160 males (38.4%). Their mean age was 81.50 years, standard deviation (sd) ±7.37, range 54–101 and a median age of 82 (interquartile 77–87) years. Baseline characteristics are presented in Table 1. The distribution of RISC scores in the sample is also presented in Table 1. At the 12-month follow-up, 94 (22.5%) patients had been institutionalised in long-term (residential) care (LTC) facilities, 186 (44.6%) had been admitted at least overnight to hospital and 41 (9.8%) had died. Analysis of patient outcomes showed that older age was statistically significantly associated with institutionalisation (p = 0.002) but not with hospitalisation (p = 0.06) or death (p = 0.12). This was predominantly a frail sample with a median CSF score of 6 and interquartile range (IQR) of 5–6. The CFS score was significantly associated with all three adverse outcomes: institutionalisation (p = 0.001), hospitalisation (p = 0.007) and death (p < 0.001).



The RISC scores were also statistically significantly associated with all three adverse outcomes at 12 months (p < 0.001), see Table 2. Of those institutionalised, 46.8% had a high RISC score, and 7.4% had a low RISC score. Of those hospitalised, 77.4% were assessed as either medium or high RISC scores. For risk of death, 78.1% were assessed as medium or high RISC scores. Analysis of the domain scores showed that ADLs predicted institutionalisation (p < 0.001) and death (p = 0.01), while the mental state domain predicted institutionalisation (p < 0.001) and the medical state predicted hospitalisation (p < 0.001).



Correlations between the Global Risk Scores and the three adverse outcomes are listed in Table 3. The ADL domain had the strongest correlation with institutionalisation, r = 0.51 (95% CI: 0.43–0.58), while the medical state domain had moderate correlation with hospitalisation, 0.44 (0.35–0.51). The CFS score also had moderate correlation with hospitalisation r = 0.44 (0.35–0.52) and death 0.51 (0.43–0.58).



Table 4 provides AUC values for the CFS and RISC with its domains for each outcome, showing that the Global Risk Score for institutionalisation indeed best predicted institutionalisation with an AUC of 0.76 (95% CI: 0.71–0.81), while the Global Risk Score for death risk was most accurate for mortality, 0.74 (0.66–0.83). Neither the CFS nor RISC scores were accurate in predicting hospitalisation, with the highest AUC for the Global Risk Score for hospitalisation of AUC 0.62 (0.56–0.67).



Adjusting for age and sex, frailty remained independently associated with one-year mortality, odds ratio (OR) 2.68, 95% confidence interval (CI): 1.77–4.06 (p < 0.001). It was also independently associated with hospitalisation (OR 1.4, 95% CI: 1.09–1.82, p = 0.008) and institutionalisation (OR 1.51, 95% CI: 1.11–2.05, p = 0.01). Similarly, the RISC was independently associated with death (OR 3.1, 95% CI: 2.12–4.53, p < 0.001), hospital admission (OR 1.73, 95% CI: 1.34–2.25, p < 0.001) and LTC (OR 3.48, 95% CI: 2.52–4.83, p < 0.001).




4. Discussion


This paper presents the frequency and distribution of several established predictors of functional decline and frailty among community-dwelling older adults being assessed by a multidisciplinary team led by specialist nurses in the community (ACAT) as part of the CARTS programme in Western Australia. It also presents the strength of the association between frailty and factors that contribute to the perceived risk of and then actual frequency of three common adverse outcomes at one year (institutionalisation, hospitalisation and death), scored using recently developed, validated screening and assessment instruments, the RISC and CARI. The results suggest that there were high levels of complexity and high levels of both perceived risk of the three important healthcare outcomes and of actual event rates, mirroring the high levels of frailty (mean CFS score 5.74) among this cohort of older community dwellers. While higher than frailty prevalence proportions reported in other studies [2], this was expected given that patients who are assessed by the ACAT are a selected sample of older adults and are more likely to have medical and other comorbidities than a cross-sectional sample of all community-dwelling older adults [30,31,32]. Indeed, referrals to the ACAT are for older adults with frailty and disability for whom the referrer believes that care needs are unmet.



In this cohort of referred older adults, the risk of adverse outcomes as assessed by experienced clinicians was high as determined by the combined medium- and high-risk designations on the RISC. Perceived risk of hospitalisation was higher than for the other adverse outcomes. This is unsurprising given that it is a higher frequency outcome than death and institutionalisation. In this sample, almost one-third (29%) of patients were recorded as having severe concerns over their ability to manage ADLs, with a much smaller proportion having severe concerns for their mental state including cognition (12.9%) or medical comorbidities (4.6%). Those institutionalised had statically significantly higher scores, indicating greater concerns for ADLs and mental state issues but not for medical issues. Those who were hospitalised were significantly more likely to have concerns over their medical but not ADL or mental states. Only ADL scores were significantly higher among those who died at one year, in keeping with evidence that functional limitations are associated with mortality [33], even in those aged 50–64 years [34]. Here, ADL impairments correlated most with institutionalisation and death, while medical comorbidities correlated with hospitalisation. Frailty measured using the CFS also had moderate correlation with institutionalisation, hospitalisation and death, as has been shown in a recent systematic review [35]. In this study, after adjusting for age and sex, frailty was associated with 2.5 times the odds of one-year mortality and approximately 1.5 greater odds of being admitted to hospital or LTC within the next year.



The results show that RISC scores and the CFS were significantly associated with most adverse outcomes and had similar accuracy, which is comparable to previously published research comparing both scales in Ireland [10]. The Global Risk Score for institutionalisation was, however, in this sample significantly more accurate than the CFS in predicting those that were admitted to long-term care at one year. The results also reaffirm the challenges of predicting those who will be hospitalised, which in several studies is difficult to predict with AUC values usually around or <0.70 [4,36,37,38] even where new machine learning algorithms are applied [39,40]. It is suggested that predictor effect heterogeneity and differing baseline risk may partly explain the limited accuracy of existing prediction models [41]. There are also significant differences in whether physicians will decide to admit patients to hospital, though while clinician risk tolerance may also be a factor, there is little evidence to support this [42]. In this study, the RISC score had good accuracy for one-year mortality (AUC of 0.74), which is similar to that found in other studies using the RISC [10]. It was markedly better than the CFS, which had low predictive validity in this study (AUC 0.69). This is similar to other studies examining the accuracy of the CFS for mortality at one year, e.g., amongst older adults attending the emergency department [43], though relatively few studies before this and the studies comparing the CFS to the RISC have examined the use of the CFS scored in the patients’ home environment. The evidence for the CFS amongst hospitalised inpatients suggests it may be more accurate in this setting [44,45]. The RISC is also comparable or better than a variety of measures including the Timed Up and Go Test, cognitive screens and measures of frailty (Frailty Index or Physical Frailty) in longitudinal studies of community-dwelling older adults [46].



This paper has several limitations. Follow-up data were not available for 219 patients, so the results may not be representative of the entire cohort. As this was designed as a research study within a quality improvement project, a sample size calculation was not performed a priori. Hence, it is possible this study is underpowered to show the true diagnostic performance of the screening instruments compared. There is also risk of selection bias given that only disabled older adults in the community proceed to an ACAT assessment. Hence, while representing real-life practice in this setting, it is possible that the results are not representative of all older adults assessed in the community by nurses and other members of the interdisciplinary team. Additionally, it is not certain that all assessors correctly classified patients according to their risk. Although training was provided to raters, this is the first validation of the RISC and CFS in community settings in Australia, and neither has been validated with aged care clinicians in Australia, which may have led to bias. Although we assessed the inter-rater reliability of the RISC, the reliability of the CFS was not determined. The subjectivity of the frailty assessment is another limitation. Inter-rater reliability was not assessed formally, though standardised training was provided for raters who already had extensive experience measuring frailty and conducting CGA. Both the assessor’s own assessment of frailty and the CFS are subjective measures, and the inclusion of an objective observer-rated assessment instrument would have reduced potential bias. This said, the CFS is a widely used instrument with excellent reliability and validity for frailty [28,29]. Further, frailty as determined by the CFS was based on CGA, recognised as a gold standard for measuring frailty in clinical practice and research studies [47,48]. Another limitation is that frailty was applied to some middle-aged patients including those aged ≤60 years of age. However, applying frailty models to younger patients, while controversial with limited evidence [49], is accepted by some researchers [50], and while it shares many risk factors with late-life frailty, it appears to also be particularly associated with mental health conditions and pain syndromes [51]. While scored as frail in our study, these patients may not necessarily have scored positive for frailty if other competing models of frailty, such as the frailty phenotype or the multidimensional deficit accumulation approach, were used instead [52]. This said, frailty is a heterogenous concept and the CFS is widely used as a global measure, which correlates with and can incorporate both physical and deficit accumulation models [28,53]. An alternative is that what was captured as frailty may instead have represented sarcopenia, a different syndrome closer to physical frailty, which was not considered in this study. This often co-occurs with frailty and can be difficult to distinguish [54]. Future studies and clinicians working in ACATs should consider including a validated measure of sarcopenia such as the SARC-F [55]. The strengths of this study are the comprehensive nature of the assessment and the accompanying medical record review, and the inclusion of a large cross-sectional and representative community sample, increasing the generalisability of the results.



The RISC was developed to measure patients’ risk levels, and this study provides further external validation of the instrument, highlighting that it is accurate in predicting the likelihood of future adverse outcomes in a community-dwelling older sample of Australians. Future studies will investigate if the RISC, aligned to tailored intervention programmes or care packages as part of the CARTS programme, can reduce risk and the incidence of adverse outcomes in community-dwelling older adults. It would also be important to compare the efficacy of the service model examined in this paper with other service models both in Australia and in diverse service systems or cultures. As part of this and any future study, surveys and interviews with both healthcare staff and end users would help to refine the approach and model. Finally, it should also be compared to other measures of frailty and emerging machine learning- and artificial intelligence-powered algorithms [56,57,58].




5. Conclusions


In this study, a significant proportion of referred community-dwelling older adults were perceived by an experienced clinician to be at medium or high risk of adverse outcomes. Follow-up 12 months later showed that the initial assessment correlated well with outcomes. Previous work has shown that factors traditionally associated with frailty such as age, gender and social isolation do not correlate with the CFS, RISC or clinician perception of risk of adverse outcomes, suggesting that despite their high prevalence, they may not be useful indicators for risk assessment. Further research in other aged care settings is needed to determine if the RISC should be used more widely.
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Table 1. Descriptive characteristics of the study sample (n = 417).
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	Demographic Characteristics
	Mean ± SD/Median (IQR) Range

n (%)





	Age (years)
	Mean 81.50 ± 7.37/median 82 (77–87)

Range 54–101



	Biological sex
	



	- Males (%)
	160 (38.4%)



	- Females (%)
	257 (61.6%)



	Baseline assessment characteristics
	



	Clinical Frailty Scale score
	Mean 5.74 ± 0.83/median 6 (5–6)

Range 2–9



	RISC Scores
	



	Mental State Concerns
	



	- No concern
	43 (10.3%)



	- Mild concern
	142 (34.1%)



	- Moderate concern
	178 (42.7%)



	- Severe concern
	54 (12.9%)



	ADLs
	



	- No concern
	4 (1.0%)



	- Mild concern
	52 (12.5%)



	- Moderate concern
	240 (57.6%)



	- Severe concern
	121 (29.0%)



	Medical State Concerns
	



	- No concern
	99 (23.9%)



	- Mild concern
	220 (53.0%)



	- Moderate concern
	77 (18.6%)



	- Severe concern
	19 (4.6%)



	Domain Sub-scores
	



	Mental state (based on 7 components)
	Mean 5.39 ± 3.87/median 5 (2–8)

Range 0–19



	ADLs (based on 15 components)
	Mean 18.07 ± 7.76/median 18 (13–23)

Range 1–44



	Medical state (based on 9 components)
	Mean 5.89 ± 2.26/median 6 (4–7)

Range 0–14



	Global Risk Scores

Institutionalisation Global Risk Scores
	



	- Low (score 1–2)
	159 (38.1%)



	- Medium (score 3)
	170 (40.8%)



	- High (score 4–5)
	88 (21.1%)



	Hospitalisation Global Risk Scores
	



	- Low (score 1–2)
	126 (30.2%)



	- Medium (score 3)
	211 (50.6%)



	- High (score 4–5)
	80 (19.2%)



	Death Global Risk Scores
	



	- Low (score 1–2)
	233 (55.9%)



	- Medium (score 3)
	149 (35.7%)



	- High (score 4–5)
	35 (8.4%)



	Actual (1-year) outcomes
	



	Institutionalised
	94 (22.5%)



	Hospitalised
	186 (44.6%)



	Dead
	41 (9.8%)







ADL = activities of daily living; IQR = interquartile range; RISC = Risk Instrument for Screening in the Community; SD = standard deviation.













 





Table 2. Characteristics of patients (n = 417) according to each Risk Instrument for Screening in the Community (RISC) domain, Global Risk Scores (institutionalisation, hospitalisation and death) and by actual outcome at one year.
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	Characteristic

(Median ± IQR) or %
	Institutionalised
	Not

Institutionalised
	p-Value
	Hospitalised
	Not

Hospitalised
	p-Value
	Dead
	Alive
	p-Value





	Age
	84 ± 8
	82 ± 10
	0.002
	84 ± 11
	81 ± 9
	0.06
	85 ± 12
	82 ± 10
	0.12



	Female (%)
	68.1%
	59.8%
	0.14
	59.7%
	63.2%
	0.46
	56.1%
	62.2%
	0.44



	Clinical Frailty Scale
	6 ± 0
	6 ± 1
	0.001
	6 ± 1
	6 ± 1
	0.007
	6 ± 1
	6 ± 1
	<0.001



	RISC Domain
	
	
	
	
	
	
	
	
	



	ADLs *
	20 ± 10
	17 ± 11
	<0.001
	19 ± 11
	17 ± 10
	0.10
	22 ± 13
	18 ± 10
	0.01



	Mental state **
	7 ± 7
	4 ± 6
	<0.001
	4 ± 6
	5 ± 6
	0.27
	3 ± 6
	5 ± 6
	0.11



	Medical state ***
	6 ± 2
	6 ± 3
	0.18
	6 ± 3
	5 ± 3
	<0.001
	6 ± 3
	6 ± 3
	0.26



	Global Risk Score for Institutionalisation
	
	
	
	
	
	
	
	
	



	Low, n = 159 (%)
	7.4%
	47.1%
	
	34.9%
	40.7%
	
	22.0%
	39.9%
	



	Medium, n = 170 (%)
	45.7%
	39.3%
	
	45.2%
	37.2%
	
	41.5%
	40.7%
	



	High, n = 88 (%)
	46.8%
	13.6%
	<0.001
	19.9%
	22.1%
	0.26
	36.5%
	19.4%
	0.02



	Global Risk Score for Hospitalisation
	
	
	
	
	
	
	
	
	



	Low, n = 126 (%)
	21.3%
	32.8%
	
	22.6%
	36.4%
	
	7.4%
	32.7%
	



	Medium, n = 211 (%)
	57.4%
	48.6%
	
	50.5%
	50.6%
	
	46.3%
	51.1%
	



	High, n = 80 (%)
	21.3%
	18.6%
	0.10
	26.9%
	13.0%
	<0.001
	46.3%
	16.2%
	<0.001



	Global Risk Score for Death
	
	
	
	
	
	
	
	
	



	Low, n = 233 (%)
	52.1%
	57.0%
	
	48.9%
	61.5%
	
	22.0%
	59.6%
	



	Medium, n = 149 (%)
	39.4%
	34.7%
	
	38.7%
	33.3%
	
	41.5%
	35.1%
	



	High, n = 35 (%)
	8.5%
	8.4%
	0.69
	12.4%
	5.2%
	0.01
	36.6%
	5.3%
	<0.001







ADL = activities of daily living; * based on 15 components, ** based on 7 components, *** based on 9 components.













 





Table 3. Correlations with 95% confidence intervals between Global Risk Instrument for Screening in the Community (RISC) scores and the Clinical Frailty Scale (CFS) and other components of the RISC (Severity and Domain sub-scores).
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Assessment

	
Global Risk Score for Institutionalisation

	
Global Risk Score for

Hospitalisation

	
Global Risk Score for

Death






	
CFS score (range 1–9)

	
0.42 * [0.33 to 0.49]

	
0.44 * [0.35 to 0.52]

	
0.51 * [0.43 to 0.58]




	




	
RISC Severity of Concern

	

	

	




	
Mental state

	
0.19 * [0.09 to 0.28]

	
−0.04 [−0.14 to 0.06]

	
−0.03 [−0.13 to 0.07]




	
ADLs

	
0.37 * [0.28 to 0.45]

	
0.16 * [0.06 to 0.25]

	
0.17 * [0.08 to 0.27]




	
Medical state

	
0.27 * [0.16 to 0.37]

	
0.18 * [0.07 to 0.29]

	
0.27 * [0.16 to 0.37]




	
RISC Domain Subscores




	
ADLs (15 components)

	
0.51 * [0.43 to 0.58]

	
0.34 * [0.25 to 0.42]

	
0.42 * [0.34 to 0.50]




	
Mental state (7 components)

	
0.29 * [0.19 to 0.38]

	
−0.09 [−0.18 to 0.01]

	
−0.05 [−0.15 to 0.04]




	
Medical state (9 components)

	
0.31 * [0.22 to 0.39]

	
0.44 * [0.35 to 0.51]

	
0.41 * [0.32 to 0.49]








* Indicates that correlation coefficient is statistically significant at 0.05 level.













 





Table 4. Area under the curve (AUC) with 95% confidence intervals (CI) for predicting actual outcomes at one year comparing the Clinical Frailty Scale and Risk Instrument for Screening in the Community (RISC).
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Measure

	
Predicting Actual Outcome




	
Institutionalisation

(AUC and 95% CI)

	
Hospitalisation

(AUC and 95% CI)

	
Death

(AUC and 95% CI)






	
Clinical Frailty Scale score

	
0.60 (0.54–0.66)

	
0.58 (0.52–0.63)

	
0.69 (0.61–0.77)




	
RISC Severity sub-score

	

	

	




	
Mental state

	
0.62 (0.55–0.68)

	
0.48 (0.42–0.53)

	
0.42 (0.33–0.52)




	
ADLs

	
0.58 (0.52–0.65)

	
0.53 (0.47–0.58)

	
0.51 (0.41–0.60)




	
Medical state

	
0.60 (0.53–0.67)

	
0.51 (0.45–0.57)

	
0.52 (0.43–0.62)




	
RISC Domain sub-score

	

	

	




	
ADLs (based on 15 components)

	
0.64 (0.58–0.70)

	
0.55 (0.49–0.61)

	
0.61 (0.52–0.71)




	
Mental state (based on 7 components)

	
0.65 (0.58–0.71)

	
0.47 (0.41–0.53)

	
0.43 (0.33–0.52)




	
Medical state (based on 9 components)

	
0.54 (0.47–0.60)

	
0.62 (0.56–0.67)

	
0.59 (0.50–0.68)




	
Global Risk Score

	

	

	




	
Institutionalisation

	
0.76 (0.71–0.81)

	
0.53 (0.47–0.59)

	
0.62 (0.54–0.71)




	
Hospitalisation

	
0.56 (0.49–0.62)

	
0.61 (0.56–0.67)

	
0.71 (0.62–0.79)




	
Death

	
0.52 (0.46–0.59)

	
0.58 (0.52–0.64)

	
0.74 (0.66–0.83)








ADLs = activities of daily living.
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