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Introduction

Population ageing in the European Union is associated 
with an increased prevalence of frailty in community-dwelling 
older adults (1).  This ageing phenomenon is fraught with 
socioeconomic difficulties and it remains unclear how best 
to address these challenges (2). One strategy, proposed by 
the European Innovation Partnership on Active and Healthy 
Ageing (EIP on AHA), is to maintain older adults in their own 
homes for longer by preventing or delaying the onset of frailty, 
through targeted interventions when independent living appears 
compromised (3-7). Early identification of those most likely 
to experience decline and the prompt initiation of corrective 
measures to avoid the development of adverse healthcare 
outcomes, together with understanding and supporting patients’ 

home support networks is a key part of this strategy (8). 
Caregiver networks are a central component in the 

management of frail and functionally impaired community-
dwelling older adults (9). They are associated with the mental 
state (10), activities of daily living (ADL) (11) and medical 
state (12) of patients, as well as their self-reported health 
status (13). They vary in nature between developed (14) and 
developing countries (9). Inadequate caregiver networks and 
those experiencing caregiver strain or burnout, are associated 
with an increased risk of adverse healthcare outcomes including 
institutionalisation (15-17), hospitalisation (18) and death (19). 

The composition of caregiver networks can include informal 
(family and friends) (20) and formal (healthcare professionals 
and services) supports. Their ability to manage patients can 
span across a spectrum from an ability to fully manage a 
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patients’ care needs (17) to those that are fragmented, a liability 
(18) or absent, putting patients at increased risk (21). Efficient 
and functioning networks provide economic (12) and quality of 
life (13) related benefits. 

The Risk Instrument for Screening in the Community 
(RISC) is a short (22), reliable (23, 24), and valid, (25-30) 
global risk-prediction screen, designed for use by community 
healthcare workers and was developed as part of Irelands’ 
EIP on AHA three-star reference site, the COLLaboration on 
AGEing (COLLAGE) (see the Community Assessment of Risk 
and Treatment Strategies (CARTS) study at www.collage-
ireland.eu) (31, 32). The RISC identifies the presence and 
severity of concern across three domains (mental state, ADL 
and medical state), and scores the ability of an individuals’ 
caregiver network to manage the patients’ care needs. 
It quantifies the one-year risk of three adverse outcomes: 
hospitalisation, institutionalisation and death. 

To date, the association between caregiver networks and 
the risk of developing adverse healthcare outcomes remains 
poorly understood.  We investigated the extent to which an 
individuals’ caregiver or social network, measured using the 
caregiver network subtest of the RISC, is associated with 
the three domains of the RISC and one-year incidence of 
three adverse healthcare outcomes: institutionalisation, 
hospitalisation, and death. 

Materials and Methods

The Risk Instrument for Screening in the Community 
(RISC)

The RISC collects demographic data and scores three 
domains: mental state, ADL (functional state) and medical 
state using three components, called “steps”. The first step is 
scored dichotomously (Yes/No) to identify if there is a concern 
in each domain. If no problem is identified the rater moves 
on to the next domain. If there is, the severity of the concern 
(second step) is scored on a scale from one to three (mild, 
moderate or severe). The third step, scores the ability of the 
caregiver network to manage each domain, using a five-point 
Likert scale from 1-5 (1=Caregiver network is required but 
“can manage”; 2=“carer strain”; 3=“some gaps”; 4=“cannot 
manage”; 5=“absent/liability”). The severity of the concern 
and the ability of the caregiver network are taken into account 
when completing the three subjective global risk scores of 
institutionalisation, hospitalisation and death. The RISC score 
sheet is available at: http://www.biomedcentral.com/1471-
2318/14/104/figure/F1. 

Scoring of the Caregiver Network
Healthcare professionals scoring the caregiver network 

subtest of the RISC are required to take all the formal and 
informal resources available to the person into account. It is 
scored from one (low-risk) to five (high-risk).  If there is no 
concern in any domain, the caregiver network is not scored 

(n/a). “Can manage” (1/5) is scored when concerns in that 
domain are well managed by the caregiver network. “Carer 
strain” (2/5) is scored where there are perceived imbalances 
between care demands and the resources available, but patients 
care needs are still being managed (33, 34). “Some gaps” (3/5) 
is scored if the network is perceived to be managing most of the 
concerns, but there are gaps in the provision of care e.g. there 
are periods when the patient is left alone when supervision 
is required. “Cannot manage” (4/5) is scored where patients 
require care but refuse or where the caregiver network is failing 
e.g. due to excessive work-load caring for a deteriorating 
patient or where caregiver burnout is present. “Absent/liability” 
(5/5) is scored only where the network is unable to provide 
the care required e.g. no support available or the caregiver(s) 
is frail or has significant medical problems him/herself (non-
functional), or the patient provides care for the supposed 
caregiver, or if there is concern over actual or potential elder 
abuse (physical, emotional, sexual, financial or other) or where 
family or other next of kin are refusing care that is required 
by the patient. To analyze the data, patients caregiver network 
scores were subsequently divided into those perceived as low-
risk, a score of 1/5 (“can manage”), and high-risk, scores 2-5/5 
(“carer strain/not managing”). 

Patients
The CARTS study is an observational prospective cohort 

study of 803 patients. Patients are community-dwelling older 
adults aged over 65 years, recently reviewed and under long-
term follow-up by their public health nurse (PHN). In Ireland, 
PHNs provide the core nursing services in the community, and 
manage large numbers of frail older adults (35). The baseline 
characteristics of these patients have been published previously 
(22). In summary, the median age of patients was 80 years 
(interquartile range +/-10) and 64% were female. Additional 
demographics and the results of a selection of cognitive and 
functional assessments were also available. The median Barthel 
Index (BI) score was 18 (+/-6), Abbreviated Mental Test Score 
(AMTS) was ten (+/- <1), Charlson Co-morbidity Index score 
one (+/- two), and the Clinical Frailty Score (CFS) (36) was 
five (+/- two). 

Caregiver networks were divided into nine subtypes: (I) 
none, (II) spouse, (III) child, (IV) extended family unit, (V) 
siblings or other distant family, (VI) private support (privately 
funded home care etc.), (VII) friends or neighbours, (VIII) state 
support and (IX) others. ‘None’ refers to patients without an 
identifiable caregiver network, irrespective of need. Extended 
family units included patients who live with several family 
members, including different generations of the same family 
such as children and grandchildren. ‘Sibling or other distant 
family’, included other relatives such as cousins, nieces and 
nephews. ‘Private support’ was self-funded home-help, (formal 
assistance with instrumental and or personal ADLs provided for 
limited periods by trained carers according to private funding 
resources). ‘State provided support’ included government 
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funded home-help or temporary respite care in a nursing home. 
‘Others’ covered patients in a convent, religious order or in 
sheltered accommodation. Where more than one caregiver type 
was identified, the main provider was judged by each patients’ 
PHN.  

Data collection and Sampling
The CARTS study (22) included patients from PHN sectors 

in County Cork, Ireland. PHNs from two community care 
areas were the first respondents and were sampled based 
on the non-probability method of convenience sampling, 
using a quota method. All PHNs (n=15) from these centres 
were trained and certified in scoring the RISC (23). 
Scoring was based on the PHNs knowledge of patients and 
PHNs only scored those directly under active follow-up. 
Demographic data were recorded from PHN records by a 
clinician, blinded to the RISC scores. Where possible, the 
primary caregiver was identified. One year follow-up data 
on hospitalisation and death were obtained from the Hospital 
In-Patient Enquiry system of all acute hospitals. Follow-
up data on institutionalisation were obtained from the Cork 
Local Placement Forum. Institutionalisation was defined as 
admission to low dependency (general nursing homes) and high 
dependency (community hospital) long-term care facilities. 
Sheltered accommodation (assisted living /supportive housing 
programmes), continuing care, retirement communities, or 
home care were not counted. Hospitalisation included, acute 
admissions to acute (secondary or tertiary referral) hospitals.  
Elective admissions or planned rehabilitation were not 
included. 

The Clinical Research Ethics Committee of the Cork 
Teaching Hospitals granted ethical approval for the CARTS 
study. Although consent was not required for retrospective 
chart review, informed written consent was obtained for all 
patients included in the CARTS intervention study. 

Statistical analysis
Data were analysed using SPSS version 20.0. The Kruskal-

Wallis test compared distributions of caregiver network scores. 
Chi-square tests were performed to explore associations 
between the caregiver network scores and other variables, 
with Cramer’s V (φc) used as a measure of the strength of 
association (higher values = greater strength). The Mantel-
Haenszel method was used to estimate the odds ratio (OR), 
measuring the association between each variable and outcome.

Results

Baseline caregiver characteristics and outcomes
Caregiver network scores were available for 779/803 (97%) 

patients. The social circumstances of the remaining 24 were 
unclear and they were excluded from this analysis. A potential 
primary caregiver was identified for 582/779 (74.7%) patients, 
with 197/779 (25.3%) regarded as sufficiently independent to 

not have or require a carer. Children (200/779, 26%) were the 
most common primary caregiver followed by extended family 
(148/779, 19%), a spouse (134/779, 17%) and sibling or other 
distant family members, e.g. nephews, nieces and cousins 
(57/779, 7%). In a small proportion of cases, the primary 
caregiver was identified as others (5.5%): private support 
(<1%), state provided support (2.2%), neighbours or friends 
(1%) and miscellaneous (1.7%). The majority of patients 
(412/779, 53%) were living with someone. Of these, 260/412 
(63%) were living only with a spouse, 70 (17%) only with a 
child, 46 (11%) within an large extended family unit and 36 
(9%) with ‘others’.

Characteristics of patients’ caregiver networks are presented 
in Table 1. There were no differences in age, gender or 
percentage living alone between those with and without a 
recognised carer. Those without a primary caregiver were less 
likely to be cognitively impaired (p<0.001), frail (p<0.001) and 
more likely to be functionally independent according to the BI 
(p<0.001) than patients with an identified primary caregiver. 
The highest prevalence of cognitive impairment was found 
among patients whose caregiver network was recorded as their 
spouse (43%) or extended family units (42%). Few patients 
without a primary caregiver (12%) had cognitive impairment. 
Median BI scores were highest for those without a primary 
caregiver (20±2), suggesting independence, and lowest for 
those receiving state support e.g. home help (15±8) or where 
an extended family unit was identified as the primary caregiver 
(16±7). Levels of frailty, measured using the CFS or PHNs 
global assessments (frail yes or no), were highest for patients 
where spouses (6±2) were the main carers and lowest for those 
where siblings or other distant family (3±2) or no caregiver 
network (‘none’) (4±2) were identified as the primary care 
providers. A large percentage of all patients, irrespective of 
caregiver network type, were receiving some home help (range 
from 38-65%), provided by the state. 

At one-year, the incidence of the three outcomes was 10.2% 
for institutionalisation, 17.7% for hospitalisation (at least one) 
and 15.6% for death. Patients with an established caregiver 
experienced more of all three outcomes than those where 
no primary caregiver was required or could be identified 
(‘none’), although this was only of statistical significance for 
institutionalisation, 11.5% versus 6.5%, p=0.047 (see Table 
1). Patients with a sibling or other distant family (17.2%) and 
those where ‘others’ were the primary caregivers (13.8%), 
had the highest incidence of institutionalisation.  The lowest 
rate of institutionalisation occurred when the spouse was the 
recognised primary carer (5.2%). Those where an extended 
family unit was identified as the primary support had the 
highest death rates (19.3%). Although the absolute numbers 
were small, half of patients (50%) with a friend or neighbour 
acting as the primary carer were hospitalised. Where state 
support alone was recognized as the primary caregiver network, 
patients had the highest overall incidence of institutionalisation 
(23.5%) and death (23.5%). Patients whose friends or 
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Table 1
Characteristics of caregiver network types where available (n=779)

Variable None Primary caregi-
ver identified

p=X Spouse Child Extended family 
unit

Sibling or other 
distant family

Others*

Number (n=779) (%) 197 (25.3%) 582 (74.7%) - 134 (17.2%) 200 (25.7%) 148 (19.0%) 57 (7.3%) 43 (5.5%)

Age (Median ± IQR) 79±10 (74-84) 81±10 (75-85) 0.06 77.5±9 (73-82) 84±10 (78-88) 80±11 (75-86) 80±10 (75-85) 78±11 (72-83)

Female (%) 63% 65% 0.57 46% 77% 69% 69% 53%

Living alone (%) 48% 47% 0.80 2% 61% 47% 79% 82%

Cognitive Impairment 12% 37% < 0.001 43% 32% 42% 20% 41%

AMTS score (Median 
± IQR)

10±0 (10-10) 10±0 (10-10)
Mean = 9.09

< 0.001 10±1 (9-10) 10±0 (10-10) 10±1 (9-10) 10±0 (10-10) 10±0 (10-10)

Barthel Index score 
(Median ± IQR)

20±2 (18-20) 17±6 (13-19) < 0.001 17±6 (13-19) 17±6 (13-19) 16±7 (12-19) 18±5 (15-20) 18±5 (15-20)

Medications  (Median 
± IQR)

4±5 (2-7) 5±5 (3-8) 0.004 6±4 (4-8) 5±5 (3-8) 6±6 (3-9) 5±3 (3-6) 5±4 (4-8)

Receiving home help (%) 38% 57% < 0.001 47% 65% 55% 52% 60%

Hospital length of stay  
(Median ± IQR)

0±0 (0-0) 0±0 (0-0) 0.76 0±0 (0-0) 0±0 (0-0) 0±0 (0-0) 0±0 (0-0) 0±0 (0-0)

Clinical Frailty Scale 
(Median ± IQR)

4±1 (3-4) 5±2 (4-6) < 0.001 6±2 (4-6) 5±2 (4-6) 5±2 (4-6) 4±3 (3-6) 5±3 (3-6)

PHN frailty perception 
(n=335; 42%)

19% 49% < 0.001 57% 53% 47% 37% 35%

Charlson Comorbidity 
Index (Median ± IQR)

1±2 (0-2) 1±2 (0-2)
Mean = 1.42

0.001 1±2 (1-3) 1±2 (0-2) 1±2 (0-2) 1±2 (0-2) 1±1 (0-1)

Institutionalisation 
(n=82; 10.2%)

n=13 (6.5%) n=69 (11.5%) 0.047 n=7 (5.2%) n=25 (12.4%) n=19 (12.7%) n=10 (17.2%) n=8 (13.8%)

Hospitalisation 
(n=142; 17.7%)

n=35 (17.6%) n=107 (17.8%) 0.95 n=30 (22.2%) n=32 (15.9%) n=22 (14.7%) n=12 (20.7%) n=11 (19.0%)

Death 
(n=125; 15.6%)

n=24 (12.1%) n=101 (16.8%) 0.11 n=22 (16.3%) n=36 (17.9%) n=29 (19.3%) n=7 (12.1%) n=7 (12.1%)

Results are presented as n (percentage) or median ± interquartile range. PHN= Public health nurse; * Others includes patients receiving privately funded home supports, state funded 
home supports, care from friends and neighbours etc
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neighbours were the primary caregiver network had the highest 
incidence of hospitalisation (50%) while those receiving private 
support (home-help) had the lowest (0%).

Caregiver Network Scores
A significantly higher proportion of patients were scored ≥1 

(some concern) for the medical state (87%), and ADL (76%) 
domains than for the mental state (39%) domain of the RISC, 
p<0.001. The ability of caregiver networks to manage each 
of the three domains, at baseline, is presented in Table 2. The 
OR for each adverse outcome, comparing caregiver networks 
scored as low-risk (“can manage”, score of 1/5) or high-risk 
(“carer strain/not managing”, scores 2-5/5) are presented in 
Table 3. A greater percentage of networks were scored as 
high-risk (2-5/5) for medical state domains (33% of networks) 
compared with ADL (20%) and mental state (12%) domains. 
Irrespective of the domain, most caregiver networks were 
perceived to be low-risk at baseline. A significantly greater 
proportion of patients with caregiver networks scored as high-
risk for mental state domains were institutionalised, within 

one year of assessment, than those assessed as low-risk (23% 
versus 12% respectively, p=0.021). There was a significantly 
greater incidence of institutionalisation in high-risk networks 
for ADL (26% versus 9%, p<0.001) and medical state domains 
(27% versus 9%, p<0.001). When caregiver networks were 
perceived to be high-risk, the odds of institutionalisation 
within the next year were significantly increased for all three 
domains; the OR was highest where the network scored high-
risk for medical state domains, OR 3.87 (95% CI:2.22-6.76). 
Caregiver networks scored as high-risk  also had greater 
odds of institutionalisation than low-risk, for the mental 
state (2.07) and ADL (3.48) domains. There was a small 
difference, of borderline significance, in the one-year incidence 
of hospitalisation (26% versus 18%, p=0.05) and death (24% 
versus 16%, p=0.03) between caregiver networks scored as 
high and low-risk for the ADL domain. ADL was the only 
domain significantly associated with the one-year incidence of 
death, OR 1.72 (95% CI:1.06-2.79). No significant associations 
were found for risk of hospitalisation. 

Table 1
Characteristics of caregiver network types where available (n=779)

Variable None Primary caregi-
ver identified

p=X Spouse Child Extended family 
unit

Sibling or other 
distant family

Others*

Number (n=779) (%) 197 (25.3%) 582 (74.7%) - 134 (17.2%) 200 (25.7%) 148 (19.0%) 57 (7.3%) 43 (5.5%)

Age (Median ± IQR) 79±10 (74-84) 81±10 (75-85) 0.06 77.5±9 (73-82) 84±10 (78-88) 80±11 (75-86) 80±10 (75-85) 78±11 (72-83)

Female (%) 63% 65% 0.57 46% 77% 69% 69% 53%

Living alone (%) 48% 47% 0.80 2% 61% 47% 79% 82%

Cognitive Impairment 12% 37% < 0.001 43% 32% 42% 20% 41%

AMTS score (Median 
± IQR)

10±0 (10-10) 10±0 (10-10)
Mean = 9.09

< 0.001 10±1 (9-10) 10±0 (10-10) 10±1 (9-10) 10±0 (10-10) 10±0 (10-10)

Barthel Index score 
(Median ± IQR)

20±2 (18-20) 17±6 (13-19) < 0.001 17±6 (13-19) 17±6 (13-19) 16±7 (12-19) 18±5 (15-20) 18±5 (15-20)

Medications  (Median 
± IQR)

4±5 (2-7) 5±5 (3-8) 0.004 6±4 (4-8) 5±5 (3-8) 6±6 (3-9) 5±3 (3-6) 5±4 (4-8)

Receiving home help (%) 38% 57% < 0.001 47% 65% 55% 52% 60%

Hospital length of stay  
(Median ± IQR)

0±0 (0-0) 0±0 (0-0) 0.76 0±0 (0-0) 0±0 (0-0) 0±0 (0-0) 0±0 (0-0) 0±0 (0-0)
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(Median ± IQR)

4±1 (3-4) 5±2 (4-6) < 0.001 6±2 (4-6) 5±2 (4-6) 5±2 (4-6) 4±3 (3-6) 5±3 (3-6)

PHN frailty perception 
(n=335; 42%)

19% 49% < 0.001 57% 53% 47% 37% 35%

Charlson Comorbidity 
Index (Median ± IQR)

1±2 (0-2) 1±2 (0-2)
Mean = 1.42

0.001 1±2 (1-3) 1±2 (0-2) 1±2 (0-2) 1±2 (0-2) 1±1 (0-1)
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n=13 (6.5%) n=69 (11.5%) 0.047 n=7 (5.2%) n=25 (12.4%) n=19 (12.7%) n=10 (17.2%) n=8 (13.8%)
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n=35 (17.6%) n=107 (17.8%) 0.95 n=30 (22.2%) n=32 (15.9%) n=22 (14.7%) n=12 (20.7%) n=11 (19.0%)
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Conclusion

This study reports the characteristics and prevalence of 
caregiver network types in a sample of community-dwelling 
older adults under active follow-up by their PHN. It examines 
the association between caregiver networks, the three domains 
of the RISC and the one-year incidence rate of three adverse 
healthcare outcomes: institutionalisation, hospitalisation and 
death. Of those included, most had close family (spouse, child 
or an extended family unit) identified as their primary carer. 
In this sample those without a recognised caregiver network 
(‘none’) had low levels of frailty, cognitive and functional 
impairment and generally had a low incidence of adverse 
outcomes. Although numbers were small and confounding 
factors may have influenced results, patients with only state-
provided support as their primary caregiver (e.g. home-help 
or respite) had the highest incidence of adverse outcomes.  
Those with privately funded supports had the lowest incidence. 
Excluding these groups, with small numbers, showed that no 
single caregiver type had the highest incidence of adverse 
outcomes in each group, see Table 1. Most caregiver networks 
were scored as low on the RISC suggesting that these “can 
manage’ each of the three domains measured: mental state, 
ADL or medical state. High-risk scores were significantly 
associated with an increased incidence of institutionalisation 

in all three RISC domains particularly for the medical state, 
which had the highest OR for admission to long-term care. 
This association is expected as struggling support networks are 
recognised to increase patients’ risk of nursing home admission 
(16, 17), particularly for those with multiple co-morbidities, 
where the presence of an informal caregiver does not guard 
against institutionalisation (37). The ability of caregivers to 
manage appeared to have little effect on risk of hospitalisation. 
There was only a small increase (26% versus 18%), of 
borderline significance, in hospital admissions where caregiver 
networks were high-risk for managing ADL. Again, this 
would be expected, as risk of hospital admission is particularly 
difficult to predict (38). Risk of death was only significantly 
associated with difficulty managing ADLs, likely reflecting the 
association between medical co-morbidities such as Stroke (39) 
and Parkinson’s (40), functional impairment and mortality.

Even though patients without a recognised primary caregiver 
generally have low levels of cognitive impairment, frailty and 
ADL disability, and are more likely to be independent than 
those living with a carer (37), PHNs in this study considered 
that the lack of an informal caregiver was ‘risky’. PHNs scored 
the caregiver network highest for the ADL and mental state 
domains when no primary caregiver was identified. This 
is complicated by the fact that 38% of patients without a 
defined caregiver were receiving some state support (home 

Table 2
Characteristics of patients including Risk Instrument for Screening in the Community (RISC) scores (low-risk=score of 1, high-

risk=2-5/5) according to adverse healthcare outcome: institutionalisation, hospitalisation and death

Variable Categories Total Institutionalised Hospitalised Dead

Mental state caregiver network concern score n=305/779 (39%)

Low-risk 203/305 (67%) 25/203 (12%) 36/203 (18%) 41/203 (20%)

High-risk 102/305 (33%) 23/102 (23%)* 23/102 (23%) 18/102 (18%)

ADLs caregiver network concern score n=593/779 (76%)

Low-risk 473/593 (80%) 43/473 (9%) 85/473 (18%) 74/473 (16%) 

High-risk 120/593 (20%) 31/120 (26%)† 31/120 (26%)* 29/120 (24%)*  

Medical state caregiver network concern score n=680/779 (87%)

Low-risk 595/680 (88%) 52/595 (9%) 106/595 (18%)  92/595 (15%)  

High-risk 85/680 (12%) 23/85 (27%)† 20/85 (24%)  20/85 (24%)  

Comparison between high and low-risk groups *p<0.05; † p<0.001 

Table 3
Comparing odds ratios (95% Confidence intervals) between caregiver networks classified either as low-risk “can manage” (score 

1/5) or high-risk “under strain/not managing” (scores 2-5/5), for the three domains of the RISC and each adverse outcome

Domain Institutionalisation Hospitalisation Death

Mental state 2.07 (1.11 - 3.87)* 1.35 (0.75 - 2.43) 0.85 (0.46 - 1.56)

ADL 3.48 (2.08 - 5.83)* 1.59 (0.99 - 2.55) 1.72 (1.06 - 2.79)*

Medical state 3.87 (2.22 - 6.76)* 1.42 (0.82 - 2.44) 1.68 (0.97 - 2.91)

* p <0.05; Low-risk group = reference group
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help hours), although these were not considered sufficient by 
the PHN (less than five hours/week) to count as a primary 
caregiver.  Thus, PHNs often scored caregiver networks 
without a primary caregiver as high-risk even where some 
assistance was provided by the state. This suggests that a 
lack of informal supports was perceived as a greater risk 
than lack of formal supports. In other studies the lack of a 
suitable caregiver network was associated with a moderate 
increase in institutionalisation (OR 1.8) (41), hospitalisation 
(OR 2.59) (42) and mortality (OR 1.5) (43). In this study those 
without a recognised caregiver network were less likely to be 
institutionalised but there was no significant difference in the 
incidence of hospitalisation or death. Although more patients 
with a primary caregiver were admitted to a nursing home, 
this was predominantly due to high levels of independence in 
those without a carer and high institutionalisation rates in those 
patients with specific carer profiles: patients with a sibling 
or other distant family and those with state support alone as 
primary caregiver.  

The caregiver-patient dyad is complex and previous 
studies have suggested that informal care, usually provided 
by family and friends, only substitutes for formal homecare 
when ADL disability is low (20). This likely explains why 
patients included in this study, under PHN follow-up and 
with higher levels of frailty and comorbidity than the general 
population, were usually in receipt of both formal and informal 
care. Similarly, living alone, as a binary evaluation, is a poor 
predictor of adverse healthcare outcomes as it misses the 
complexity of social relationships and their ability to protect 
against adverse events (43). The high levels of concern over 
caregiver networks’ ability to manage patients’ mental state, 
where the primary caregiver was a sibling or other distant 
family member, suggests that these type of networks may 
be less able to manage mental state domain issues like the 
behavioral and psychological symptoms of dementia (44). 
Likewise, spouses experience carer strain differently to 
siblings. For siblings the quality of the prior relationship with 
the recipient may be more important (45). Extended family 
units, arguably more complete and resilient networks, were 
associated with the lowest caregiver network scores in most 
domains.  

The strengths of this study include the large and 
representative sample of patients under active PHN follow-up. 
Another strength is that social relationships were measured 
individually.  This is important as patients who live alone 
may have a large supportive social network (43). This paper 
represents data from an ongoing prospective study and future 
analysis will allow the significance of these relationships to be 
measured over time (46). This paper has limitations. Caregiver 
networks could not be identified for some patients (3%) due 
to some incomplete records. The numbers of patients with 
some networks, such as those only receiving private or state 
supported home supports, were small and it was not possible 
to draw meaningful conclusions from this data. Future, larger 

studies, should examine the influence of these networks on risk 
of adverse healthcare outcomes. In addition, it was not possible 
to distinguish with certainty those without a caregiver network 
and that didn’t require one from those who needed support but 
did not currently receive any. That said, sensitivity analysis 
subsequently removed patients whose caregiver networks 
were deemed able to manage (caregiver network scores <2/5) 
and this did not significantly affect the results. Further, no 
formal measure of caregiver strain was recorded to compare to 
the caregiver network component of the RISC. However, the 
intention here was not to measure caregiver burden but instead 
to identify the ability of the caregiver networks to manage 
using a simple, short, subjective, global risk assessment. 
Finally, the method of sampling and the study population, i.e. 
those under active follow-up by their PHN, may have led to 
selection bias towards patients with high levels of frailty, at 
higher risk of adverse outcomes than a cross sectional sample 
of all older community dwellers. 

In summary, this paper discusses the association between 
caregiver networks and risk of adverse healthcare outcomes. 
It operationalises a simple method for community healthcare 
providers to evaluate caregiver networks using a Likert scale 
from one to five. PHNs had most concern over caregivers’ 
ability to manage ADLs. There were differences found between 
spouses and children, who are likely to provide hands-on care 
and remote carers such as siblings or other distant family, 
friends and neighbours who are less likely to provide hands-on 
care. Concern was lowest when close family members were 
seen as the primary caregiver, particularly in the management 
of ADL. Patients without caregiver networks had low levels 
of ADL disability, cognitive impairment and a relatively low 
incidence of adverse outcomes, particularly institutionalisation, 
likely reflecting their higher functional scores. Despite this 
PHNs often considered these networks to be high-risk, 
suggesting that a lack of social supports, even in those who 
remain independent, is seen as posing a risk. Irrespective of 
the type of network available, caregiver networks scored as 
high-risk, “carer strain/not managing”, on the RISC caregiver 
network score were at a significantly greater likelihood of 
institutionalisation at one-year, compared to those scored as 
low-risk, “can manage”. There was no significant difference for 
risk of hospitalisation, irrespective of domain. Thus, describing 
caregiver networks in simple terms of those that can (low-risk) 
and cannot (high-risk) manage may serve a useful purpose. 
Further study is required to examine the interplay between 
caregiver networks, adverse healthcare outcomes and caregiver 
strain to investigate if targeting and modifying these can reduce 
risk for community-dwelling older adults.
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