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Multicomponent Program to Reduce Functional
Decline in Frail Elderly People: A Cluster
Controlled Trial
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Willem J.J. Assendelft, MD, PhD, Henk J. Schers, MD, PhD, and
Raymond T.C.M. Koopmans, MD, PhD

Background: The increasing number of community-dwelling frail elderly people poses a challenge to
general practice. We evaluated the effectiveness of a general practitioner–led extensive, multicomponent
program integrating cure, care, and welfare for the prevention of functional decline.

Methods: We performed a cluster controlled trial in 12 general practices in Nijmegen, the Nether-
lands. Community-dwelling frail elderly people aged >70 years were identified with the EASY-Care two-
step older persons screening instrument. In 6 general practices, 287 frail elderly received care accord-
ing to the CareWell primary care program. This consisted of proactive care planning, case management,
medication reviews, and multidisciplinary team meetings with a general practitioner, practice and/or
community nurse, elderly care physician, and social worker. In another 6 general practices, 249 partici-
pants received care as usual. The primary outcome was independence in functioning during (instrumen-
tal) activities of daily living (Katz-15 index). Secondary outcomes were quality of life [EuroQol
(EQ5D�C) instrument], mental health and health-related social functioning (36-item RAND Short Form
survey instrument), institutionalization, hospitalization, and mortality. Outcomes were assessed at
baseline and at 12 months, and were analyzed with linear mixed-model analyses.

Results: A total of 204 participants (71.1%) in the intervention group and 165 participants (66.3%)
in the control group completed the study. No differences between groups regarding independence in
functioning and secondary outcomes were found.

Conclusion: We found no evidence for the effectiveness of a multifaceted integrated care program in
the prevention of adverse outcomes in community-dwelling frail elderly people. Large-scale implemen-
tation of this program is not advocated. (J Am Board Fam Med 2016;29:209–217.)

Keywords: Aging, Delivery of Health Care, Frail Elderly, Geriatrics, Geriatric Assessment, Interdisciplinary Health
Team, Primary Health Care

Population aging has a profound effect on the num-
ber of frail elders and is a major challenge for health
care systems. Frailty is a condition in which losses
in several domains of functioning lead to a declin-

ing reserve capacity and a subsequently increased
vulnerability in functional decline, dependence,
hospitalization, institutionalization, and death.1–3 It
is thought to be present in up to a quarter of people
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aged �85 years.4 The complex and interacting
health care needs of these frail elders can be ad-
dressed only in a system that integrates health care
and welfare services. This approach is supposed to
delay the onset and progression of frailty and pre-
vent its adverse outcomes, including functional de-
pendence and institutionalization.5

In countries with a strong primary care system,
such as the Netherlands, general practitioners
(GPs) provide continuous, person-centered care to
community-dwelling frail elderly people. Care de-
livery is facilitated by the use of high-standard
electronic medical records (EMRs) and patient
panels, defining the population under care.6,7 In the
Netherlands, GPs often collaborate with practice
nurses in the delivery of care (programs) according
to the needs of the practice population.7 Moreover,
physicians providing geriatric care increasingly op-
erate (as consultants) in caring for frail older people
in the community.8 However, the coordination be-
tween GPs, other primary and specialist care pro-
viders, and home care and community services is
often perceived to be insufficient, leading to frag-
mented delivery of care.9 Many opinion leaders
therefore plea for a redesign of primary care ser-
vices for frail elders.

In the past 20 years, this perceived need has led
to the development of several integrated care pro-
grams targeting frail elderly people. Systematic re-
views have shown these programs to vary consid-
erably in content, the disciplines involved,
intensity, duration, and setting. These studies have
shown no or merely modest and inconsistent effects
on clinical outcomes and health care utiliza-
tion,10–12 which is disappointing. To date, there-
fore, there is no conclusive evidence for an efficient
and effective approach to redesigning geriatric pri-
mary care. In addition to the need for coordinated
and integrated care, the need for medication inter-
vention programs aimed at the management of
polypharmacy (ie, the [over]use of multiple medi-
cations) is widely recognized.13–16

In Dutch primary care this has led to a well-
supported belief that community-based geriatric
care needs to be multifaceted, combining struc-
tured multidisciplinary collaboration between pro-
fessionals from cure, care, and welfare domains;
proactive care planning; case management; and
medication review.17 Therefore we designed the
CareWell primary care program, which combines
the above elements and aims for the prevention of

functional decline, maintenance of well-being, and
prevention of institutionalization and hospitaliza-
tion among community-dwelling frail elders. This
article reports the results of the cluster controlled
effectiveness trial.

Methods
We conducted a 2-arm, nonrandomized, cluster
controlled trial in primary care in the municipality
of Nijmegen, the Netherlands, between September
2011 and September 2012. To prevent contamina-
tion bias, we used a cluster controlled design with
allocation by GP practice.18,19 Details were pub-
lished previously.20 The study was reviewed by the
ethics committee of the Radboud University Med-
ical Centre Nijmegen (registration no. 2010/403)
and registered at ClinicalTrials.gov (identifier
NCT01499797).

Recruitment
Eligibility criteria for GP practices were (1) a suf-
ficient number of patients aged �70 years on their
patient list, (2) adequate practice facilities enabling
(future) implementation of the program, and—in
the intervention group—(3) a solid motivation to
adopt the program to reach optimal implementa-
tion. Six eligible GP practices were recruited for
participation in the intervention arm and were in-
formed about the program. Then, 6 GP practices
were recruited for the control group without being
informed about the program. They were explicitly
asked to deliver “care as usual” and to decline new
relevant interprofessional collaborations during the
intervention period. No restrictions were imposed
on preexisting collaborations between GPs and
(practice) nurses.

GPs in both arms were trained to apply the
concept of frailty and to identify study participants
using the EASY-Care Two-Step Older Persons
Screening (TOS) instrument.21 The EASY-Care
TOS has shown good construct validity and inter-
rater reliability, and is well accepted by primary
care professionals.22,23 All practices were instructed
to include 50 frail elders aged �70 years. Exclusion
criteria were admission to a residential or nursing
home and/or critical or terminal illness. After the
Easy-Care TOS assessment, the GP and practice
nurse/research assistant made a final decision on
the presence of frailty, based on clinical reasoning
using all explicit and tacit information.21 In addi-
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tion, the complexity of the care context, represent-
ing the organization and coordination of care, was
judged.24 Frail elders with and without complex
care were included. Details on the recruitment of
practices and participants have been reported pre-
viously.20

Intervention
The CareWell primary care program consisted of 4
key elements: multidisciplinary team meetings,
proactive care planning, case management, and
medication review.

Each practice assembled a core multidisciplinary
team consisting of the GP, the practice nurse (or, if
unavailable, a community nurse), an elderly care
physician (ECP)8, added to the team to secure
geriatric expertise and knowledge on proactive care
planning, and a social worker with expertise on
social and welfare domains. No structural collabo-
rations between GPs, ECPs, and social workers
were readily available at the time of the interven-
tion. Team meetings were held every 4 to 8 weeks.
In addition, team members were able to communi-
cate virtually through a secure, Web-based health
and welfare information portal.25

Proactive, individually tailored care plans were
formulated for each participant upon enrollment in
the program; these plans were based on individual
health-related goals and needs as assessed with the
EASY-Care TOS. Care plans were revised during
the team meetings at least every 6 months and
stored in the information portal.

A case manager (either a nurse or social worker)
was assigned to each participant. Case managers
were responsible for the planning and logistics re-
garding the team meetings and for coordinating
and monitoring care. Furthermore, they were in-
structed to ensure participants’ acknowledgment of
the care plans, encourage their involvement in set-
ting goals, and actively maintain treatment contact
with the participants (and their informal caregivers)
by telephone or home visits at least twice a year.

For each participant using �5 chronically pre-
scribed drugs, a yearly medication review was held
by the GP, the nurse, and a pharmacist.

In addition, we developed multidisciplinary
guidelines for 8 common geriatric syndromes, a
guideline on advance care planning, procedure
agreements for easy-to-access consultation by ge-
riatric experts, and procedure agreements between

primary and specialized care providers upon hospi-
talization and discharge.20

Outcome Measurements
Common baseline characteristics of the partici-
pants were expanded with a socioeconomic status
score, a cognition score, and a frailty index. The
socioeconomic status score was based on postal
code areas and calculated based on income, em-
ployment, and education.26 A cognition score was
based on a modified Mini-Mental State Examina-
tion.22 The frailty index was defined as the propor-
tion of accumulated deficits.22,27 All baseline char-
acteristics were included in the EASY-Care TOS
step 2. Furthermore, the items constructing the
primary and secondary outcomes were enclosed.
Data were collected at baseline and after 12 months
through a home visit by either a trained nurse (in
the intervention arm) or a research assistant (in the
control arm). Outcome assessors were blinded to
previous measurements but, for pragmatic reasons,
not to the intervention arm. Additional health care
utilization data were extracted from the EMR at
follow-up.

Independence in functioning in (instrumental)
activities of daily living, measured with the vali-
dated Katz-15 index,28 was used as the primary
participants’ outcome. Quality of life [measured
with the EuroQol (EQ-5D�C) instrument],29

mental health (measured with the 36-item RAND
Short Form Survey [RAND-36]),30 health-related
social functioning (measured with 1 question that
was based on the social functioning subscale of the
RAND-36),30 institutionalization, hospitalization,
and mortality were chosen as secondary outcomes.

Sample Size Calculation
Based on a power of 80%, a 2-sided � of 0.05, an
assumed intracluster correlation coefficient (ICC)
of 0.01,31 and an expected loss to follow-up of 35%,
we calculated that we would be able to detect a
clinically sufficient effect size of �0.32 on the
Katz-15 index by including 50 participants from
each of the 12 GP practices (total N � 600, assum-
ing equal cluster sizes). Extended information on
the sample size calculation was published in the
study protocol.20

Statistical Analysis
Outcomes at the participants’ level were analyzed
with linear mixed-model analyses to account for the
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clustering of participants within the GP practices.
Outcome estimates were corrected for significant
differences in baseline characteristics that corre-
lated with the primary outcome, and for the base-
line value of the outcome (in the case of second-
ary outcomes) by including these variables as
covariates. Subgroup analyses compared outcome
estimates for participants in the lowest, middle,
and highest tertiles of age and Katz-15 index
scores, and for participants with and without
complex care.

Residential and nursing home admissions, hos-
pital admissions, and mortality were analyzed with
binary logistic regression with correction for base-
line values of the Katz-15 index. In evaluating ad-
missions and mortality, no correction for baseline
characteristics and covariates was done, since the
number of events was too small to perform a mul-
tilevel analysis and the calculated ICC was found to
be negligibly low.

Baseline differences were analyzed using t
tests and �2 tests. Tests were considered signifi-
cant at P 	 .05. All statistical analyses were
performed using SPSS software version 20 (IBM,
Chicago, IL).

Results
Sample Characteristics

We included 536 participants: 287 in the intervention
group and 249 in the control group. Baseline charac-
teristics are shown in Table 1. Participants in the
intervention group more often lived alone, had more
health-related limitations in social functioning, more
cognitive deficits, and more social disadvantage, and
showed less complex care. These 5 characteristics cor-
related to the Katz-15 index score and were therefore
used as covariates in our analyses. Furthermore, partic-
ipants in the intervention group were higher educated.

We lost to follow-up 83 participants (28.9%) in
the intervention group and 84 (33.7%) in the control
group (Figure 1). The follow-up measurements
therefore included 204 participants (71.1%) in the
intervention group and 165 (66.3%) in the control
group. Participants lost to follow-up in the interven-
tion group were significantly older, more dependent
in daily life, had more health-related limitations in
social functioning, more cognitive deficits, more so-
cial disadvantage, and a more frail status, and were
more educated compared with participants who were
lost to follow-up in the control group.

Table 1. Baseline Characteristics of Participants in the Intervention Group and Control Group

Characteristics CareWell Primary Care (n � 287) Usual Care (n � 249) P Value for Difference

Age (years), mean (SD) 83.1 (5.6) 80.5 (6.0) .42
Female sex 192 (66.9) 160 (64.3) .52
Living alone 182 (63.4) 136 (54.6) .039
Socioeconomic status score,* mean (SD) 0.5 (1.1) 0.2 (0.5) 	.001
Low level of education 69 (24.1) 100 (41.0) 	.001
Cognition score,† mean (SD) 7.5 (7.0) 5.3 (4.8) 	.001
Katz-15 index,‡ mean (SD) 5.4 (2.9) 4.6 (2.7) .33
EQ-5D�C,§ mean (SD) 0.6 (0.3) 0.6 (0.3) .08
RAND-36 mental health¶ 61.1 (13.1) 62.4 (13.7) .38
Presence of health-related limitations in

social functioning�
178 (64.3) 88 (37.1) 	.001

Frailty index,** mean (SD) 0.4 (0.2) 0.4 (0.2) .90
Presence of care complexity 60 (21.1) 75 (30.1) .017

Data are expressed as numbers (percentage) unless otherwise indicated.
*Socioeconomic status score was based on postal code areas (income, employment, and education); a higher score indicates more social
disadvantage.
†Based on a modified Mini-Mental State Examination (range, 0–28); a higher score indicates more cognitive problems.
‡Katz-15 scores range from 0 to 15; a higher score indicates more dependence in (instrumental) activities of daily living.
§EQ-5D�C scores range from 
0.33 to 1.00; a higher score indicates a higher health-related quality of life.
¶The 36-item RAND Mental Health questionnaire (RAND-36) scores range from 0 to 100; a higher score indicates better mental
health.
�Based on the social functioning subscale of the RAND-36. Answers were dichotomized as the “absence of limitations” vs. the other
categories indicating the “presence of limitations.”
**The frailty index measures accumulated deficits (scale 0 to 1); a higher index suggests a more frail status.
EQ-5�C, EuroQuol instrument; SD, standard deviation.
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Patient Outcomes
The Katz-15 index score showed a greater increase,
indicating more decline in functioning, in the in-
tervention group compared with the control group.
After correcting for clustering (with a calculated
ICC of 0.05), relevant covariates, and the Katz-15
index score at baseline, no significant effects on
functioning were found (Table 2). Moreover, we
found no significant effects on quality of life, men-
tal health, and health-related limitations in social
functioning (Table 2). Subgroup analyses showed
no mediating effects of age (divided into tertiles:
	80, 80–85, �85 years); baseline Katz-15 index
scores (divided into tertiles; 	3, 3–6, �6); and the
absence or presence of complex care, with the ex-
ception of small estimated intervention effects on
quality of life (
0.18 (95% CI 
0.36 to 
0.00; P �
0.048) and on social functioning (0.29 (95% CI
0.10 to 0.48; P � 0.003) in the 80–85 year-olds in

favor of the control group (data not shown in ta-
bles). No differences in residential and nursing
home admissions, hospital admissions, and mortal-
ity were found (Table 3).

Discussion
We found no effects of the CareWell primary care
program on functioning, quality of life, mental
health, health-related social functioning, institu-
tionalization, hospitalization, and mortality among
community-dwelling frail elderly people in Dutch
primary care. A strength of this study is the inclu-
sion of a large sample of frail elderly people well
defined by professionals who were trained in the
concept of frailty. In addition, the inclusion of
motivated primary care professionals in the inter-
vention group and the use of several tailored im-
plementation strategies supported the optimal im-

Figure 1. Flow diagram of practices and participants. GP, general practitioner.

12 GP prac�ces

6 GP prac�ces allocated 
to interven�on:

287 par�cipants

6 GP prac�ces allocated 
to control:

249 par�cipants

Par�cipants:

n = 204 (71.1%)

(2 assessed in an 
ins�tu�on)

Lost to follow-up: 

- Prac�ces: n = 0
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Lost to follow-up:

- Prac�ces: n = 0

- Par�cipants: 
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No interest: 2

Lost: 7

Hospitaliza�on: 4 (1.6%)

Too ill: 3

Died: 1

Recruitment and alloca�on

Follow-up

Analysis
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plementation and benefit of the program. The
implementation of the program in everyday prac-
tice contributed to its external validity.

We also consider some weaknesses. First, signif-
icant baseline differences existed between the study
groups. These may have resulted from the cluster
design that was used to prevent the spillover of
intervention effects.19 Moreover, differences in the
appraisal of participants’ frailty by the GPs in both
groups may have contributed. However, all profes-
sionals were trained in the concept of frailty and the
use of the EASY-Care TOS to minimize these
kinds of imbalances. Although we corrected for
baseline differences, they may still have affected
our results. Second, the allocation of motivated
professionals to the intervention group might have
led to differences in the quality of care delivery
between groups in favor of the intervention group.
However, since we found no between-group differ-
ences in effects on functioning and secondary out-
comes, it is unlikely that the allocation procedure

led to bias in favor of the intervention. Profession-
als in both groups used the EasyCare-TOS instru-
ment, which may have led to “enhanced” usual care
in the control group.32 We tried to minimize this
effect by instructing the control practices not to
start new activities related to the intervention, such
as improved collaboration, making care plans, and
starting medication reviews during the study pe-
riod. Third, outcome assessors were not blinded to
the intervention since this was not feasible. Last,
participants with the least degree of functioning (ie,
higher Katz-15 index scores) were more often lost
to follow-up in the intervention group. However,
since we assume that these participants would have
the least potential to benefit, an effect in favor of
the intervention group without this loss to fol-
low-up is unlikely.

In the past 20 years, several studies have been
conducted with programs targeting improving
functioning and preventing institutionalization and
hospitalization in community-dwelling frail elderly

Table 2. Effects of the CareWell Primary Care Program on Primary and Secondary Outcomes

Outcome

CareWell Primary Care*
(n � 204) Usual Care* (n � 165)

Estimated Intervention
Effect* (95% CI) P ValueBaseline

Change
at Follow-up Baseline

Change
at Follow-up

Katz-15 index† 5.4 (2.9) 0.8 (1.9) 4.6 (2.7) 0.5 (2.1) 0.37 (
0.1 to 0.8) .10
EQ-5D�C‡ 0.6 (0.3) 0.0 (0.3) 0.6 (0.3) 0.0 (0.3) 
0.031 (
0.1 to 0.0) .37
RAND-36 mental health§ 61.1 (13.1) 
0.28 (13.6) 62.4 (13.7) 
0.8 (13.7) 0.86 (
2.3 to 4.0) .56
Health-related limitations in social

functioning¶
1.5 (1.4) 
0.1 (1.6) 0.9 (1.3) 0.3 (1.7) 0.037 (0.2–0.2) .76

Data are mean (standard deviation) unless otherwise indicated.
*Adjusted for clustering; baseline values of relevant covariates (living situation, health-related limitations in social functioning,
cognition score, socioeconomic status score, and care complexity); baseline value of the Katz-15 index; and, in the case of secondary
outcomes, baseline value of the outcome parameter.
†Katz-15 scores range from 0 to 15; a higher score indicates more dependence in (instrumental) activities of daily living.
‡EQ-5D�C scores range from 
0.33 to 1.00; a higher score indicates a higher health-related quality of life.
§The 36-item RAND Mental Health questionnaire (RAND-36) mental health scores range from 0 to 100; a higher score indicates
better mental health.
¶Based on the social functioning subscale of the RAND-36. Answers are dichotomized as the “absence of limitations” vs. the other
categories indicating the “presence of limitations.”
CI, confidence interval; EQ-5D�C, EuroQol instrument.

Table 3. Admissions and Mortality During Follow-up

Outcome
CareWell Primary Care

(n � 204)
Usual Care
(n � 165) Odds Ratio (95% CI) P Value

Residential and nursing home admissions 24 (8.3) 13 (5.2) 1.32 (0.64–2.71) .46
Hospital admissions 52 (18.1) 57 (22.9) 0.74 (0.48–1.14) .17
Mortality 31 (10.8) 21 (8.4) 1.13 (0.61–2.08) .70

Data are n (%) unless otherwise indicated. CI, confidence interval.
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people. These studies have heterogeneous designs
and settings and have yielded inconsistent re-
sults.10–12 For example, Bernabei et al33 showed
that an integrated community care program with
standardized multidisciplinary meetings between
the GP, nurse, geriatrician, and social worker re-
duced functional decline, institutionalization, and
hospitalization. However, a home-based care man-
agement program delivered by a nurse and a social
worker in collaboration with a geriatric multidisci-
plinary team, complementary to care delivered by
the GP, showed no effects on functioning.34 More
recently, Metzelthin et al35 found no effect on dis-
ability after introducing a program based on meet-
ings between the GP and practice nurse, care plan-
ning, and regular monitoring and follow-up.
Despite our efforts to optimally implement a fully
integrated care and welfare program, we found no
evidence for the effectiveness of this program in the
prevention of functional decline, institutionaliza-
tion, or hospitalization.

In addition to the methodological drawbacks,
there are some other potential explanations for the
absence of effects of the CareWell primary care pro-
gram. First, the outcome measures used might not be
specific and responsive enough in our targeted pop-
ulation. Although the Katz-15 index is applied in the
vast majority of studies of functional decline and re-
liably predicts adverse health outcomes among com-
munity-dwelling frail elderly people,36,37 it might not
be responsive to change in individual elders within a
limited time span. Moreover, the EASY-Care TOS
instrument identifies health risks related to function-
ing as well as to psychosocial and environmental do-
mains that are negatively influenced by frailty. Sub-
sequently, the programs’ interventions and goals are
highly individualized and heterogeneous. Outcome
measures that are more person- and goal-centered
(eg, goal-attainment scaling) might better measure
the effectiveness of our intervention.38 Second, it is
widely recognized that complex interventions are of-
ten not delivered or adhered to as intended,39–41

which we accept as part of the outcome given the
pragmatic nature of our study. Moreover, the fol-
low-up period of 12 months may be too short to
establish effective multidisciplinary collaborations, a
true transition toward integrated care,41 and to
achieve measurable effects on patient outcomes. A
third explanation may be that the targeted population
was too frail for the interventions to be effective in
preventing adverse health outcomes. On the other

hand, frail elderly people may appraise the boundaries
of functional decline differently, leading to a willing-
ness to adhere to preventive interventions at too late
a stage, leading to low adherence at the participant
level. A last explanation relates to the Dutch health
care system, in which the GP already has a strong
position and a central role in delivering geriatric care,
often in collaboration with practice nurses, and facil-
itated by high-quality EMRs.7 This suggests that lim-
ited room for improvement exists in comparison to
health care settings in which primary care is less well
organized. On the other hand, our results may hold
external validity to health care settings in which col-
laboration can be set up between health care and
welfare and between primary and geriatric care.

Conclusion
We found no beneficial effects of our CareWell
primary care program among community-dwelling
frail elderly people in Dutch primary care. Current
evidence is insufficient to advocate large-scale im-
plementation of this multicomponent integrated
primary care program. Further (longitudinal) stud-
ies are needed on the different trajectories of frailty
and the most efficient timing of interventions.
Moreover, research is needed on the validity and
applicability of goal-oriented outcome measures in
the field of geriatric research.

The authors are grateful to all participants and health care
professionals who were involved in the study. Furthermore, the
authors thank all professionals, volunteers, and health care or-
ganizations that are involved in Netwerk 100 (http://
www.netwerk100.nl) for their contributions to the development
of the CareWell primary care program.
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