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OBJECTIVES: To examine the effects of home care inter-
ventions for frail older people in delaying permanent insti-
tutionalization during 6 months of follow-up.

DESIGN: Longitudinal quasi-experimental research study,
part of a larger study called Protocol 3.

SETTING: Community care in Belgium.

PARTICIPANTS: Frail older adults who received inter-
ventions (n = 4,607) and a comparison group of older
adults who did not (n = 3,633). Organizations delivering
the interventions included participants provided they were
aged 65 and older, frail, and at risk of institutionalization.
A comparison group was established consisting of frail
older adults not receiving any interventions.

INTERVENTION: Home care interventions were identi-
fied as single component (occupational therapy (OT), psy-
chological support, night care, day care) or
multicomponent. The latter included case management
(CM) in combination with OT and psychological support or
physiotherapy, with rehabilitation services, or with OT
alone.

MEASUREMENTS: The interRAI Home Care (HC) was
completed at baseline and every 6 months. Data from a
national database were used to establish a comparison
group. Relative risks of institutionalization and death were
calculated using Poisson regression for each type of inter-
vention.

RESULTS: A subgroup analysis revealed that 1,999 older
people had mild impairment, and 2,608 had moderate to
severe impairment. Interventions providing only OT and
interventions providing CM with rehabilitation services
were effective in both subpopulations.

CONCLUSION: This research broadens the understand-
ing of the effects of different types of community care
interventions on the delay of institutionalization of frail

older people. This information can help policy-makers to
plan interventions to avoid early institutionalization. J Am
Geriatr Soc 2016.
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Community care can be a valuable alternative to insti-
tutional care for frail older people. Because of the

high costs of residential care, policy-makers are keen to
foster such initiatives. In addition, most older people
prefer to remain at home as long as possible because it
allows them to maintain their social networks and live in a
familiar environment.1,2 Several studies have shown that
institutionalization may have adverse outcomes such as
depression, loneliness, decreased quality of life, increased
use of medication, and greater mortality.3–8

Literature reviews about the determinants of institu-
tionalization identify dementia as one of the strongest pre-
dictors.9–11 Other predictors are aggressive behavior,
depression, and incontinence.12,13 Older age, comorbidity,
and a large number of prescribed drugs also increase the
risk of placement in a nursing home. Other factors are
absence of a suitable informal caregiver and high informal
caregiver burden.14,15

Most interventions designed to delay institutionaliza-
tion of frail older people are a combination of various inter-
ventions, called multicomponent interventions.16 Delaying
institutionalization is not the only goal. It is also necessary
to ensure that quality of life is satisfactory and that informal
caregiver burden is sustainable. Many authors recommend
the development of interventions in the community that
address these issues so that older people can stay at home
longer.17–20 A closer look at such interventions reveals the
following effective components: comprehensive geriatric
assessment, integrated care plan, care provider identified as
case manager, systematic follow-up, day-to-day support ser-
vices, and educational support.21–23
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To enable and encourage older people to stay at
home, countries implement programs specifically designed
for them.24–27 Through the National Institute for Health
and Disability Insurance (NIHDI), the Belgian federal gov-
ernment has started funding bottom-up initiatives targeting
frail older people living at home. These innovative inter-
ventions aim to reduce the risk of institutionalization while
maintaining the quality of life of the people concerned and
keeping informal caregiver burden low. A consortium of
universities has evaluated the effectiveness of these inter-
ventions. The study described in this article is part of this
evaluation.28 The larger study (Protocol 3) uses a mixed-
methods approach, combining qualitative methods to
understand the content and the implementation process of
the interventions and quantitative methods to assess
changes in outcome and cost. The objective of this article
is to examine the effects of home care interventions for
frail older people on delaying permanent institutionaliza-
tion during the first 6 months of follow-up.

METHODS

Design

Protocol 3 is a longitudinal intervention study based on a
quasi-experimental design;29 its protocol has been pub-
lished previously.28 The study compares outcomes of frail
older people receiving home care interventions with those
of a group not receiving any intervention (comparison
group). The study took place in Belgium between 2010
and 2014, and subjects were followed for 3.5 years. This
article reports the initial findings of the evaluation of these
interventions.

Setting

The study was conducted in the community, and private
nonprofit, private for-profit, and public agencies delivered
interventions. The Belgian health insurance system funded
the interventions. The main aim of these interventions was
to delay institutionalization of frail older people.

Sample Selection

Organizations delivering the interventions were allowed to
include participants provided they were aged 65 and older,
frail, and at risk of institutionalization. Frailty was
assessed using the Edmonton Frail Scale or the Katz Scale
(Belgian version)30 or was determined according to a
dementia diagnosis. Organizations selected older people in
the community based on referrals from their physicians,
social services, or nurses providing hands-on nursing care
at home. Other referrals came from hospitals or home care
organizations. Older people (and their family members)
were free to choose which organizations provided the ser-
vices they needed. A comparison group was created con-
sisting of frail older people not receiving any interventions.

Instruments

Professional caregivers such as nurses, occupational thera-
pists, physiotherapists, psychologists, and social workers

delivered the interventions. They completed the interRAI
Home Care (HC) instrument, an internationally validated
comprehensive geriatric assessment31 that maps several
aspects of a frail older person’s situation, such as cognitive
functioning, activity of daily living (ADL) and instrumental
ADL status, social and psychological well-being, health
status, informal care support, and service use, for each
participant after a 2.5-day training program. InterRAI HC
assessments were completed at the start of the intervention
(when the frail older person was first enrolled—baseline)
and at several specified time points during the Protocol 3
study. Only the baseline data were used for this article.
Frail older people were able to participate in the program
as long as necessary and to exit the program at any time.
Researchers monitored the interventions for 3.5 years.

The study used additional data from a national registry
database: the National Health Insurance database (CIN-
IMA), an official database of the Belgian government that
contains all administrative information about reimbursed
healthcare consumption (doctors’ visits, hospitalization,
nursing home admissions, use of prescribed medication,
nursing, physiotherapy, speech therapy). The main outcome
variable for the study population was permanent institu-
tionalization, which was defined as a stay of 90 consecutive
days or more in a nursing home. A secondary outcome
variable was death. Both variables were provided in the
CIN-IMA database. For privacy reasons (to prevent identifi-
cation of subjects), only month and year of admission to a
nursing home and month and year of death were recorded
for the study. Data from the CIN-IMA database were avail-
able for all older people included in the analysis, whether or
not they received an intervention.

Intervention Group

The intervention group consisted of frail older people living
at home who met the inclusion criteria. Because of their
diversity in degree of impairment and because some inter-
ventions target particular types of older people, the study
sample was stratified based on cognitive and functional sta-
tus using a subgroup analysis. Stratification helps improve
the accuracy and robustness of the statistical analysis. Two
strata were created: older people with mild impairment and
older people with moderate to severe impairment. The clas-
sification was based on the interRAI Hierarchical Activities
of Daily Living scale (ADLH) and the Cognitive Perfor-
mance Scale 2 (CPS2). These two interRAI scales have
scores that range from 0 to 6 and have been previously vali-
dated.32,33 A subgroup analysis based on validated cutoff
points from the interRAI scales resulted in the following
strata: mild impairment (score <3 on the ADL scale and <3
on the CPS2 scale) and moderate to severe impairment
(score ≥3 on the ADL scale or ≥3 on the CPS2 scale). In both
subgroups, frail older people with symptoms of depression
were also identified (validated cutoff score on the interRAI
scale Depression Scale (DRS) ≥3), which allowed for a better
evaluation of psychosocial interventions.

Comparison Group

Everyone selected for the comparison group was aged 65
and older, lived at home, and was not receiving any of the
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interventions evaluated in this study. The comparison
group was selected from the CIN-IMA database and con-
sisted of frail older people with a similar risk of institu-
tionalization and similar health care, so the group
receiving the intervention and the group not receiving the
intervention were comparable. Two subgroups were also
identified in the comparison group: older people with mild
impairment (comparison group 1) and older people with
moderate to severe impairment (comparison group 2).
Given the absence of a variable directly measuring health
status in the CIM-IMA database, use of certain drugs or
services was used as a proxy. Extensive analyses were per-
formed, and several scenarios were calculated to find the
most suitable variables for matching. These scenarios were
based on an analysis with the intervention group using the
interRAI scales matched with their health proxy variables
in the CIN-IMA database. The following variables were
tested: age, level of nursing care, medication use (to iden-
tify some diagnoses such as Parkinson’s disease, dementia,
chronic obstructive pulmonary disease, diabetes mellitus),
resource utilization costs (nursing, physiotherapy, speech
therapy), presence or absence of an informal caregiver,
financial situation, and living arrangements (living alone or
with a partner or family member). The best strategy to
match the population from both groups proved to be a
combination of four variables from the CIM-IMA data-
base: combined cost of nursing, physiotherapy, and speech
therapy at home; individual’s age; type of nursing care; use
of drugs for dementia.

For comparison group 1 (older people with mild
impairment), people were selected from the CIN-IMA
database who scored between the 35th and 65th percentiles
for costs of nursing, physiotherapy, and speech therapy.
These were people aged 79 and older with low nursing,
physiotherapy, and speech therapy costs. Comparison
group 2 (older people with moderate to severe impair-
ment) consisted of people aged 79 and older receiving a
high level of nursing care (meaning that they were receiv-
ing nursing support at home and also required help for
several ADLs) or taking drugs for dementia.

Classification of Interventions

To ensure that interventions could be tracked, a qualitative
investigation based on a normative approach was con-
ducted in the larger study.34 This study used annual
questionnaires, interviews, and case studies. Researchers
tracked features of the interventions, such as frequency of
the delivered services, skills of personnel, turnover, use of
best practices, tailored service design, and connections
with other organizations in the community. The costs of
the intervention were also assessed. Based on this study,
interventions were also grouped into single- and multicom-
ponent interventions according to the services provided.
Only types of interventions delivered on a permanent basis
by an organization were retained. The classification yielded
the following types of interventions.

Single interventions: occupational therapy (OT; home
adaptations and advice about assistive devices), psycholog-
ical support, day care, night care (offered exclusively to
one frail older person with full supervision or to several
frail older people, each with partial supervision)

Multicomponent interventions: case management
(CM) with psychological support and OT, CM with OT
and physiotherapy, CM with several rehabilitation services
(OT, physiotherapy, psychotherapy, night support) in a
short-term residential setting, CM with OT at home for
older people with visual impairment.

Frail older people who met the study inclusion criteria
were allowed to take part in the intervention even if they
did not receive any nursing care at home. OT (or any
other type of intervention) was offered to the person con-
cerned continuously, and the effects of the intervention
were evaluated.

Although nurses who coordinated the services for the
frail older people they cared for often provided CM,
hands-on nursing care was not part of the intervention. In
Belgium, daily hands-on care is considered part of regular
care. The CM intervention consisted of the coordination
itself. Social workers who were trained as case managers
also provided some CM.

Nursing care at home during the night was considered
to be a night care intervention. Occupational therapists
and psychologists delivered OT and psychological support
at home. Quite often, frail older people with mild impair-
ment did not receive hands-on nursing care but received
OT. This could enable them to live in their own house
longer once it was adapted to their needs.

Ethics

The Belgian Privacy Commission and the ethics committee
of the Belgian Universities (Universit�e Catholique de Lou-
vain and KU Leuven; B40320108337) approved this study.
A formal procedure was implemented so that professional
caregivers could complete the questionnaires using a secure
website. The older people involved in the study all signed
an informed consent form.

Analysis

First, descriptive statistics for age and sex were calculated
for the subgroups in the intervention and comparison
groups. Second, Poisson regression models for calculation
of relative risk (RR) of permanent institutionalization and
death were constructed. The multivariable models built for
the calculation of the RR of institutionalization and death
were based on a risk period of 6 months. The risks for
both population strata for each type of intervention over
this time span were subsequently measured and compared
with that of the group not receiving any interventions. A
robust form of Poisson regression was used in the analysis
to obtain robust standard errors for the parameter esti-
mates, as recommended previously.35 The analysis was
performed using Stata version 11.2 (Stata Corp., College
Station, TX).

RESULTS

This study used data from 4,607 frail older people receiv-
ing interventions and 3,633 frail older people in the com-
parison group. A subgroup analysis based on validated
cutoff points from the interRAI scales resulted in the fol-
lowing strata: a group of frail older people with mild
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impairment (n = 1,999) and a group of frail older people
with moderate to severe impairment (n = 2,608).

Table 1 shows the age and sex distribution of the pop-
ulation according to type of intervention and to subgroup,
including the comparison group.

For the subgroup with mild impairment, the RR of
institutionalization at 6 months was much lower for the
interventions providing CM with psychological support
and OT (RR = 0.1), for CM and OT (RR = 0.2), for OT
for people with visual impairment (RR = 0.1), and for CM
in a residential setting with rehabilitation services
(RR = 0.4) (Table 2). Interventions providing only OT
also had a low RR (RR = 0.7), indicating that these inter-
ventions had a certain level of effectiveness at decreasing
the probability of a frail older person being institutional-
ized. No type of intervention showed a significant effect
on risk of death.

For the subgroup of people with moderate to severe
impairment, the RR of institutionalization at 6 months
was less than 1 for interventions providing CM in a resi-
dential setting with rehabilitation services (RR = 0.7) and
for OT interventions (RR = 0.2). These interventions
delayed institutionalization of older people with moderate
to severe impairment, whereas frail older people receiving
night support at home with full supervision had a higher
risk of institutionalization than people in the comparison
group (RR = 1.4). As for risk of death, only day care
interventions seem to lower the risk for frail older people
with moderate to severe impairment at home (RR = 0.3).
Frail older people who received night care with full super-
vision had a higher RR of death than people in the com-
parison group (RR = 2.0).

DISCUSSION

This article reports the effects of home care interventions
for frail older people in delaying permanent

institutionalization during 6 months of follow-up. OT
interventions delayed institutionalization of older people
with mild impairment and those with moderate to severe
impairment. OT consisted mostly of adaptations to the
home and recommendations about assistive devices. The
goal was to enable older people to improve or maintain
their ADLs to the best of their abilities. Intervention stud-
ies with OT have not focused on the prevention of institu-
tionalization specifically. They have mostly analyzed other
outcome variables such as improvement in functional per-
formance and quality of life and reduction of informal
caregiver burden and risk of falls, all arguably related to
rate of institutionalization.36–38 The current study showed
that OT interventions can prolong the time that frail older
people remain at home, at least over a 6-month period.

Multicomponent interventions such as CM in combi-
nation with other interventions were effective for older
people with mild impairment and those with moderate to
severe impairment. This is consistent with the literature
and shows the added value of CM to coordinate care for
people with complex needs and to support informal care-
givers, provided it is combined with other services. As
demonstrated by a meta-analysis,39 preventive home visits
with no extra services had no effect on rates of institution-
alization, as opposed to CM, which reduced admissions to
nursing homes in some studies.40,41 Another meta-analy-
sis42 showed significant positive effects in seven of 11 ran-
domized controlled trials and two comparative studies. All
programs in this meta-analysis were multicomponent and
offered a range of specific, intensive supportive caregiving
interventions that were specifically designed to meet the
unique needs of frail older people and their caregivers.
One of these studies showed no significant positive effects,
but subgroup analyses revealed a significant positive effect
in favor of people with moderate to severe cognitive
decline. Similar results were reported in another meta-anal-
ysis in which only multicomponent interventions had a

Table 1. Demographic Characteristics of Sample and Intervention Group According to Type of Intervention
Received and Comparison Group

Intervention

Mild Impairment Moderate to Severe Impairment

n

Age,

Average � SD

Female,

% (95% CI) n

Age,

Average � SD

Female,

% (95% CI)

Study group (receiving intervention) 1,999 80.9 � 6.8 71.3 (0.6–0.8) 2,608 81.6 � 7.1 66.6 (0.6–0.7)
Comparison group (no intervention) 1,871 82.9 � 4.5 58.8 (0.5–0.6) 1,762 84.9 � 5.4 68.5 (0.6–0.7)
Case management
With psychological support and OT 249 76.9 � 7.2 65.8 (0.6–0.8) 187 78.5 � 6.3 63.8 (0.5–0.8)
With OT and physiotherapy 126 82.1 � 5.9 61.5 (0.5–0.7) 256 82.3 � 6.5 68.3 (0.6–0.7)
With rehabilitation 832 82.2 � 6.8 64.5 (0.6–0.7) 464 82.2 � 6.9 70.7 (0.7–0.8)
With OT for older persons with
visual impairment

117 80.5 � 6.4 70.5 (0.6–0.8)

With OT alone 302 80.9 � 6.2 63.2 (0.6–0.7) 426 82.9 � 6.7 69.0 (0.6–0.7)
OT alone 187 80.6 � 7.2 72.7 (0.7–0.8) 220 79.9 � 6.6 63.6 (0.6–0.7)
Psychological support alone 186 77.6 � 5.9 69.8 (0.6–0.8) 122 79.3 � 6.9 66.8 (0.6–0.7)
Day care 232 79.3 � 7.3 60.9 (0.5–0.7)
Night care at home
With full supervision 473 83.1 � 7.5 59.8 (0.5–0.7)
Offered to several frail older persons 228 82.9 � 5.7 70.8 (0.6–0.8)

SD = standard deviation; CI = confidence interval; OT = occupational therapy.
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significant effect on delaying institutionalization of older
people with dementia.43

The current study results showed that older people
with moderate to severe impairment who received night
support at home with full supervision had a higher risk of
institutionalization and death than people in the compar-
ison group. This might be because of comorbidities, which
could not be controlled for in the analysis. This interven-
tion did not show an effect in delaying institutionalization,
but it may have had an effect on decreasing the burden of
informal caregivers by offering respite care during the
night. More research is needed to confirm this.

Strengths

Clear strengths of the study included the use of a large
population-based sample of older people living in the com-
munity, the longitudinal design of the research, and the
availability of a comparison group from a reliable data-
base suitable for stratification. In addition, the use of a
comprehensive geriatric assessment such as the interRAI
HC instrument had advantages, such as the possibility of
using several outcome variables to evaluate interventions.44

The interRAI HC instrument made it possible to stratify
the population according to impairment levels.

LIMITATIONS

The fact that the study sample consisted of frail older peo-
ple who had been selected to receive the intervention could
be a limitation of the research. This selection was not ran-
dom, so there may be a bias. Not all frail older people in
Belgium participated in the interventions, and not all older
people in the general population are as frail as the people

in the study. An attempt was made to address these con-
cerns by having two strata in the study population (mild
impairment and moderate to severe impairment) and by
matching them with a comparison group of people with a
similar health profile from the national health consump-
tion database. Another limitation was the lack of data on
diagnosis to control for comorbidities in the analysis.

CONCLUSION

This research broadens the understanding of the effects
that different types of community care interventions have
with regard to delaying institutionalization of frail older
people. Multicomponent interventions involving CM and
other services such as OT and rehabilitation and interven-
tions based on OT services were effective in delaying insti-
tutionalization of frail older people. This information can
help policy-makers to better plan community care inter-
ventions to prevent early institutionalization.
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Table 2. Relative Risk of Institutionalization and Death at 6 Months for Frail Older People in the Intervention
and Comparison Groups

Type of Intervention

Institutionalization, n = 1,999 Death, n = 2,608

Mild Impairment

Moderate to Severe

Impairment Mild Impairment

Moderate to Severe

Impairment

n RR (95% CI) n RR (95% CI) n RR (95% CI) n RR (95% CI)

Case management
With psychological
support and OT

249 0.1 (0.1–0.7)a 187 1.1 (0.5–2.4) 249 No death occurred 187 1.0 (0.4–2.4)

With OT and physiotherapy 126 0.2 (0.1–1.2) 256 0.9 (0.4–1.8) 126 0.7 (0.2–2.0) 256 0.7 (0.4–1.2)
With rehabilitation 832 0.4 (0.2–0.7)a 464 0.7 (0.4–0.9)a 832 1.2 (0.9–1.8) 464 0.8 (0.5–1.2)
With OT for older
persons with visual
impairment

117 0.1 (0.1–0.5)a 117 0.7 (0.2–2.3)

With OT 302 0.2 (0.1–0.7)a 426 0.9 (0.5–1.8) 302 0.9 (0.5–1.7) 426 0.9 (0.7–1.5)
OT alone 187 0.7 (0.1–0.9)a 220 0.2 (0.1–0.6)a 187 1.1 (0.5–2.3) 220 0.5 (0.2–1.1)
Psychological support No institutionalization

occurred
122 0.3 (0.1–1.0) 186 0.2 (0.1–1.3) 122 0.6 (0.2–1.7)

Day care 232 0.7 (0.4–1.2) – 232 0.3 (0.1–0.7)a

Night care at home
With full supervision 473 1.4 (1.1–1.9)a 473 2.0 (1.5–2.8)a

For several frail older persons 228 0.5 (0.2–1.1) 228 0.7 (0.4–1.4)

Controlled for age, gender, activity of daily living, Cognitive Performance Scale, and interRAI Depression Scale scores at baseline.
aP < .001.

RR = relative risk; CI = confidence interval; OT = occupational therapy.

JAGS 2016 EVALUATION OF HOME CARE INTERVENTIONS 5



This work was supported by the NIHDI. Funding of
the research was independent and nonprofit (Moniteur
Belge, 41009–41018). The NIHDI is a federal institution
that organizes, manages, and supervises the correct appli-
cation of the mandatory health insurance in Belgium and
is supervised by the Belgian Ministry of Social Affairs.

Author Contributions: de Almeida Mello J., Van
Durme T., Macq J., C�es S., Declercq A.: study concept
and design, statistical methods. de Almeida Mello J., Van
Durme T., Macq J., C�es S., Declercq A., Van Audenhove
C.: critically interpretation of results, review of article. de
Almeida Mello J.: drafting the manuscript. All authors
read and approved the final manuscript.

Sponsor’s Role: The NIHDI played no role in the
design, execution, analysis, or interpretation of data; nei-
ther did it influence the writing of this article.

REFERENCES

1. Wiles JL, Leibing A, Guberman N et al. The meaning of ‘ageing in place’

to older people. Gerontologist 2012;52:357–366.
2. Rowles G, Chaudhury H. Home and Identity in Late Life: International

Perspectives. New York: Springer, 2005.

3. Wolinsky F, Callahan C, Fitzgerald J et al. The risk of nursing home place-

ment and subsequent death among older adults. J Gerontol 1992;47:173–
182.

4. Scocco P, Rapattoni M, Fantoni G. Nursing home institutionalization: A

source of stress or distress for the elderly? Int J Geriatr Psychiatry

2006;21:281–287.
5. Porell F, Caro FG, Silva A et al. A longitudinal analysis of nursing home

outcomes. Health Serv Res 1998;33:835–865.
6. Aneshensel CS, Pearlin LI, Levy-Storms L et al. The transition from home

to nursing home mortality among people with dementia. J Gerontol B Psy-

chol Sci Soc Sci 2000;55B:S152–S162.
7. Hoover D, Siegel M, Lucas J et al. Depression in the first year of stay for

elderly long-term nursing home residents in the U.S.A. Int Psychogeriatr

2010;22(Special Issue 07):1161–1171.
8. Johnell K, Fastbom J. Comparison of prescription drug use between com-

munity-dwelling and institutionalized elderly in Sweden. Drugs Aging

2012;29:751–758.
9. Luppa M, Luck T, Weyerer S et al. Prediction of institutionalization in the

elderly. A systematic review. Age Ageing 2010;39:31–38.
10. Miller E, Weissert W. Predicting elderly people’s risk for nursing home

placement, hospitalization, functional impairment, and mortality: A synthe-

sis. Med Care Res Rev 2000;57:259.

11. Gaugler JE, Duval S, Anderson KA et al. Predicting nursing home admis-

sion in the U.S: A meta-analysis. BMC Geriatr 2007;7:13.

12. Smith GE, Kokmen E, O’Brien PC. Risk factors for nursing home place-

ment in a population-based dementia cohort. J Am Geriatr Soc

2000;48:519–525.
13. Cohen CA, Pushkar Gold D, Shulman KI et al. Factors determining the

decision to institutionalize dementing individuals: A prospective study.

Gerontologist 1993;33:714–720.
14. Afram B, Stephan A, Verbeek H et al.; Right Time Place Care Consortium.

Reasons for institutionalization of people with dementia: Informal care-

giver reports from 8 European countries. J Am Med Dir Assoc

2014;15:108–116.
15. Yaffe K, Fox P, Newcomer R et al. Patient and caregiver characteristics

and nursing home placement in patients with dementia. JAMA

2002;287:2090–2097.
16. Guise JM, Chang C, Viswanathan M et al. Systematic Reviews of Complex

Multicomponent Health Care Interventions. Research White Paper. Rock-

ville, MD: Agency for Healthcare Research and Quality, 2014.

17. Culo S. Risk assessment and intervention for vulnerable older adults. BC

Med J 2001;53:421–425.
18. Brown SHM, Abdelhafiz AH. Institutionalization of older people: Predic-

tion and prevention. Aging Health 2011;7:187–203.
19. Pynn€onen K, T€orm€akangas T, Heikkinen R-L et al. Does social activity

decrease risk for institutionalization and mortality in older people? J

Gerontol B Psychol Sci Soc Sci 2012;67B:765–774.

20. Del Duca G, Silva S, Thum�e E et al. Predictive factors for institutionaliza-

tion of the elderly: A case-control study. Rev Saude Publica 2012;46:147–
153.

21. Wieland GC. Comprehensive primary care for older patients with multiple

chronic conditions: “Nobody rushes you through”. JAMA 2010;304:1936–
1943.

22. Eng C, Pedulla J, Eleazer GP et al. Program of All-inclusive Care for the

Elderly (PACE): An innovative model of integrated geriatric care and

financing. J Am Geriatr Soc 1997;45:223–232.
23. Counsell SR, Callahan CM, Buttar A et al. Geriatric Resources for Assess-

ment and Care of Elders (GRACE): A new model of primary care for low-

income seniors. J Am Geriatr Soc 2006;54:1136–1141.
24. Rich E, Lipson D, Libersky J et al. Coordinating Care for Adults With

Complex Care Needs in the Patient-Centered Medical Home: Challenges

and Solutions (White Paper AHRQ Publication No. 12–0010-EF). Rock-

ville, MD: Agency for Healthcare Research and Quality, 2012.

25. Banks P. Policy Framework for Integrated Care for Older People. London:

King’s Fund, 2004.

26. Rabiee P, Glendinning C. The Organisation and Content of Home Care

Re-Ablement Services. Heslington, UK: Research Works, Social Policy

Research Unit, University of York, 2011.

27. Lewin G, Vandermeulen S. A non-randomised controlled trial of the

Home Independence Program (HIP): An Australian restorative programme

for older home-care clients. Health Soc Care Community 2010;18:91–99.
28. De Almeida Mello J, Van Durme T, Macq J et al. Interventions to delay

institutionalization of frail older persons: Design of a longitudinal study in

the home care setting. BMC Public Health 2012;12:615.

29. Grimshaw J, Campbell M, Eccles M et al. Experimental and quasi-experi-

mental designs for evaluating guideline implementation strategies. Fam

Pract 2000;17:S11–S18.
30. Buntinx F, Paquay L, Fontaine O et al. Options for a new procedure for

determining care needs in Belgium: An initial exploration. Arch Public

Health 2004;62:173–184.
31. Landi F, Tua E, Onder G et al. Minimum Data Set for home care: A valid

instrument to assess frail older people living in the community. Med Care

2000;38:1184–1190.
32. Morris JN, Berg K, Fries B et al. Scaling functional status within the inter-

RAI suite of assessment instruments. BMC Geriatr 2013;13:128.

33. Hartmaier S, Sloane P, Guess H et al. Validation of the Minimum Data Set

Cognitive Performance Scale: Agreement with the Mini-Mental State Exam-

ination. J Gerontol A Biol Sci Med Sci 1995;50A:M128–M133.

34. Van Durme T, Schmitz O, C�es S et al. A comprehensive grid to evaluate

case management’s expected effectiveness for community-dwelling frail

older people: Results from a multiple, embedded case study. BMC Geriatr

2015;15:67.

35. Cameron C, Trivedi P. Regression Analysis of Count Data, 2nd Ed.

(Econometric Society Monograph No. 53) Cambridge, UK: Cambridge

University Press, 2013.

36. Graff M, Vernooij-Dassen M, Thijssen M et al. Community based occupa-

tional therapy for patients with dementia and their care givers: Randomised

controlled trial. BMJ 2006;333:1196.

37. Steultjens EM, Dekker J, Bouter LM et al. Occupational therapy for com-

munity dwelling elderly people: A systematic review. Age Ageing

2004;33:453–460.
38. Wilkins S, Jung B, Wishart L et al. The effectiveness of community-based

occupational therapy education and functional training programs for older

adults: A critical literature review. Can J Occup Ther 2003;70:214–225.
39. Mayo-Wilson E, Grant S, Burton J et al. Preventive home visits for mortal-

ity, morbidity, and institutionalization in older adults: A systematic review

and meta-analysis. PLoS One 2014;9:e89257.

40. Allen SA. Description and outcomes of a Medicare case management pro-

gram by nurses. Home Health Care Serv Q 1999;18:43–68.
41. Fick DM, Clark WF, Riley P et al. Advanced practice nursing care manage-

ment model for elders in a managed care environment. J Care Manag

2000;6:28–49.
42. Spijker A, Vernooij-Dassen M, Vasse E et al. Effectiveness of nonpharma-

cological interventions in delaying the institutionalization of patients with

dementia: A meta-analysis. J Am Geriatr Soc 2008;56:1116–1128.
43. Pinquart M, S€orensen S. Helping caregivers of persons with dementia:

Which interventions work and how large are their effects? Int Psychogeriatr

2006;218:577–595.
44. De Almeida Mello J, Hermans K., Van Audenhove C et al. Evaluations of

home care interventions for frail older persons using the interRAI Home

Care instrument: A systematic review of the literature. J Am Med Dir

Assoc 2015,16:173.e1–173.e10.

6 DE ALMEIDA MELLO ET AL. 2016 JAGS


