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Abstract

Background The benefits of comprehensive geriatric assessment (CGA) are well established for hospital care

but less so for primary care. Our primary objective was to assess the effect of two multifaceted interventions based
on a CGA adapted for primary care on a composite criterion combining all-cause mortality, emergency department
visits, unplanned hospital admissions, and institutionalisation.

Methods This open-label, pragmatic, three-arm, cluster-randomised controlled trial involved 39 general practices

in France. It included 634 patients aged 70 years or over with chronic health conditions and/or an unplanned hospital
admission in the past 3 months, between 05/2016 and 08/2018. Interventions were in arm 1: a systematic nurse-led
CGA; arm 2: a GP-led CGA, at the GP’s discretion; arm 3: standard care. The primary composite endpoint was assessed
at 12 months. The secondary endpoints included: components of the composite endpoint, health-related quality

of life (Duke Health Profile), functional status (Katz Activities of Daily Living Index) and medications (number) at 12
months. Pairwise comparisons between the experimental groups and the control were tested. The main analysis

was performed on the intention-to-treat (ITT) population, after imputing missing information and adjusting for base-
line imbalances by mixed effects regressions.

Results For the primary composite outcome, no statistically significant difference was found between arm 1

and the control (adjusted odds ratio [aOR]=0.81 [95%Cl 0.54-1.21], P=0.31), whereas arm 2 and the control differed
significantly (aOR=0.60 [0.39-0.93], P=0.022). A statistically lower risk of unplanned hospital admission in arm 2

vs control (aOR=0.57 [0.36-0.92], P=0.020)) was observed, while no statistically significant differences were found
for the other components and between arm 1 and the control. None of the other secondary endpoints differed
between arms.

Conclusions Our study led in community-dwelling older patients with chronic conditions found no significant effect

of a CGA adapted for primary care on mortality, functional independence and quality of life, but suggests that a GP-
led CGA may reduce the risk of unplanned hospital admission. Our study demonstrates the feasibility of incorporating

*Correspondence:

Emilie Ferrat

emilie ferrat@u-pec.fr

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12916-024-03613-7&domain=pdf

Orcel et al. BMC Medicine (2024) 22:414

Page 2 of 12

CGA into clinical practice and highlights its potential benefits when applied on a case-by-case basis, guided

by the GPs who develop the resulting PCP.
Trial registration NCT02664454.

Keywords Geriatric assessment, Primary care, General practice, Randomized controlled trials as topic, Healthy aging,

Physician-nurse relations

Background

Worldwide, the population is ageing: according to the
United Nations, the number of people aged 65 and over
will rise from 700 million in 2019 to 1.5 billion in 2050
[1]. In the European Union, the proportion of over-65
s is expected to increase from 18.5% in 2014 to 30% in
2080 [2]. Population ageing will raise crucial challenges
for healthcare systems and primary care settings for the
coming decades [3-6]. The assessment and manage-
ment of ageing has to change [7, 8]. The World Health
Organization (WHO) defined the concept of “healthy
ageing” as helping older people to develop and maintain
the functional ability that enables well-being [9]. The
prevalences of multimorbidity, frailty and functional
decline increase with age and thus lead to a greater risk
of falls, hospital admission, disability, long-term care
and death [10]. Thus, strategies for preventing, slow-
ing or reverse the declines in older people’s abilities are
essential for healthy ageing [11].

Multidimensional comprehensive geriatric assess-
ments (CGAs) were developed to better define the
sometimes complex care required by older adults and
to improve patient-centred care [12]. This is a holistic
diagnostic process for determining overall health sta-
tus, with a focus on the person’s physical, functional,
psychological and social capabilities [13]. A CGA is not
limited to assessment because it prompts the formula-
tion of a coordinated, integrated, multicomponent, per-
sonalised care plan (PCP) for treatment and follow-up
[12, 14]. The PCP takes account of the patients’ prefer-
ences and priorities with regard to managing the identi-
fied health problems [12, 15, 16].

The benefits of performing a CGA have been well
established in hospital care [17] but less so in pri-
mary care [18, 19]. A recent Cochrane Collaboration
review (2022) found that a CGA in a primary care set-
ting might not have an impact on death or institution-
alisation among community-dwelling older patients
but might (according to low-certainty evidence) reduce
the risk of unplanned hospital admission [18]. The
researchers concluded that further studies (using vali-
date scales) were required to examine the effects of
primary care CGAs on emergency department visits,
functional independence and quality of life [18].

To contribute to provide primary care data, we con-
ducted the Clinical Epidemiology and Ageing (CEpiA)
three-arm, cluster-randomised trial. We hypothesised
that relative to standard care (arm 3), a complex inter-
vention including a specific training seminar, a dedi-
cated helpline for GPs, and a CGA modified for use in
primary care and led by a nurse (arm 1) or a GP (arm 2)
would be associated with lower morbidity and mortal-
ity rates in over-70 patients with chronic health condi-
tions. We chose not to focus on vulnerable older patients
with acute care needs because the literature suggests that
frail older adults living in the community would benefit
the most from CGA [18]. With increasing global longev-
ity and imminent demographic shifts, it is crucial to find
ways to reduce the anticipated surge in hospitalisations.
Furthermore, interventions targeting community-dwell-
ing older patients could positively influence the course of
their chronic diseases by reducing functional decline at
an earlier stage. Therefore, we chose to focus on regular
older patients with chronic conditions. This choice was
intended to reflect the type of older patients GPs usually
encounter in their daily practice, making the results of
this study more relevant to their clinical practice.

We also hypothesised that the effect of the intervention
would be greatest in arm 1 (i.e., with a nurse-led CGA).
We assumed that the design for arm 1, with a system-
atic CGA provided by a trained nurses (unlike in arm 2,
where it is left to the GP’s discretion), along with the del-
egation of tasks to nurses by GPs, would enable the full
deployment of the intervention and increase its likeli-
hood of effectiveness. The implementation of CGA in pri-
mary care is challenging, because GPs are already facing
a workload and this new task may be seen as burdensome
[4], thus leading to the design of delegation of this time-
consuming task to nurses in arm 1, and the hypothesis
of arm 2 (with GPs only) could potentially be less effec-
tive. Multidomain assessments are core nursing compe-
tencies [20], and nurse-led care reportedly gives similar
biomedical outcomes, and even slightly better results for
the patient’s quality of life, relative to GP-led care [21—
23]. Few large randomised controlled trials (RCTs) found
benefits of a nurse-led CGA (geriatric nurses or inten-
sively trained practice nurses) among the community-
dwelling older patients with multiple comorbidities on
their daily functioning (24) and mental well-being [24].
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Also, the WHO has recommended that older patients
receive integrated interventions from a multidisciplinary
primary care team to improve healthy ageing [7] and the
British Geriatrics Society has advised to delegate a part of
CGA in primary care to nurses [14].

The primary objective of the present study was to
assess the impact on 12-month morbidity and mortal-
ity rates of nurse-led or GP-led CGAs, compared with
standard care with a composite endpoint. The second-
ary objectives were to assess these interventions’ effects
on the individual components of the composite endpoint
(all-cause mortality, unplanned hospital admissions,
emergency department visits, and institutionalisation),
together with quality of life, functional independence,
and polypharmacy.

Methods

Trial design

The CEpiA multicentre, open-label, three-arm, parallel-
group, pragmatic, cluster-randomised controlled trial
involved 39 general practices in France and was con-
ducted between May 2016 and August 2018. The detailed
protocol has been published elsewhere [10] and prelimi-
nary (partial) results of this study were presented in sci-
entific meetings [25-27]. The study was approved by an
independent ethics committee (CPP Ile-de-France 1V,
Paris, France; reference: 2015/48SC). The study was con-
ducted in accordance with the Declaration of Helsinki.
All followed procedures were in accordance with relevant
guidelines and French regulations. The study database
was registered with the French National Data Protection
Commission (Commission nationale de linformatique et
des libertés, Paris, France). All the study participants pro-
vided their verbal, informed consent. This study was reg-
istered at ClinicalTrials.gov (NCT02664454) before the
first recruitment. The results were reported in accord-
ance with the CONSORT guidelines.

Participants

The inclusion criteria were age 70 or over, a long-term
health condition (see reference 10) or an unplanned
hospital admission in the previous 3 months, and con-
sultation with their usual GP or another GP in the same
investigating centre. The main exclusion criteria were an
estimated life expectancy below 12 months, inability to
speak or understand French, residence in an institutional,
and the absence of health insurance coverage. Once GP
practices were randomised to one of the three arms of
the trial, patients seen consecutively during consultations
or home visits by GPs and in compliance with eligibility
criteria were invited to participate to the study. Patients
then received oral and written information about the trial
by the GP investigator. Eligible patients were included
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after giving verbal informed consent (the date of given
verbal consent was written in the Case Report Form).

Interventions
The two interventions combined three components. In
arm 1: firstly, a 1-day multidisciplinary seminar on CGA
in primary care was organised for the GPs and nurses.
Secondly, a CGA was systematically performed by a
nurse. Lastly, a dedicated hotline (staffed by geriatricians)
was made available for the GPs all along the follow-up. In
arm 2: the same 1-day multidisciplinary seminar on CGA
in primary care was organised for the GPs. Secondly, a
CGA was performed by the GP if he deemed it neces-
sary. Lastly, the dedicated hotline was made available for
the GPs all along the follow-up. In Arm 3: there were no
specific interventions (usual care). A figure describing
the two interventions is available in Additional file 1: Fig.
S1. The detailed description of each component of the
intervention was published elsewhere [10]. The CGAs
in arms 1 and 2 had to be performed within a month of
the patient’s inclusion and could be performed at the
patient’s home or in the GP’s office. CGA tools used in
arms 1 and 2 were identical (Additional file 2: Table S1).
The CGA led to the formulation of a PCP including
shared objectives and care actions planned in the short
term (within 3 months) and medium term (within 6
months) [10] (Additional file 3: Table S1). The combina-
tion of tailored care actions initiated with the PCP and
an optimised and regular follow-up were expected to
improve geriatric outcomes, notably by allowing medi-
cines optimisation and earlier detection and manage-
ment of nutritional, functional or cognitive deficits. This
hypothesis was in line with a recent review article [28] on
complex community-based interventions to sustain inde-
pendence in older patients, whose findings indicate that
multifactorial action from individualised care planning
and regular follow-up reviews, tailored to the needs of
older patients, may contribute to their health and wellbe-
ing and maximise their independence.

Collaboration between nurses and GPs in Arm 1

Nurse-led GCAs were performed by registered nurses
(community or practices nurses) with no specific special-
isation in geriatrics, apart from the training provided in
the 1-day seminar. The collaboration modalities between
GPs and nurses were not imposed by the study and
were left to the discretion of the study actors. GPs were
responsible for proposing the inclusion in the study to
patients meeting the eligibility criteria. Then, nurses per-
formed the CGA within a month after inclusion. Finally,
GPs were expected to establish the PCP based on the
results of the nurse-led CGA.
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Outcomes and follow-up

Patients were evaluated three times by the GPs: at base-
line and after 6 and 12 months. Printed Case Report
Forms (CRFs) were to be completed by GPs based on
consultation findings and medical records. CRFs were
collected and monitored for consistency and missing data
by clinical research technicians at M6 and M12 based on
available hospital stay reports.

The primary outcome (a composite of all-cause mortal-
ity, unplanned hospital admissions, emergency depart-
ment visits and institutionalisation) was assessed at
12 months. The secondary endpoints included an indi-
vidual measurement of each component of the compos-
ite outcome at 12 months, as well as the change from
baseline to 12 months in the number of medications,
health-related quality of life (assessed with the validated
French-language version of the Duke Health Profile) and
functional independence (on the Katz Index of Independ-
ence in Activities of Daily Living scale). The Duke Health
Profile comprises 17 items that can be combined into six
health measures (physical, mental, social, general and
perceived health, and self-esteem) and four dysfunction
measurements (anxiety, depression, pain, and disability)
on 0-to-100 scales (a higher score =better health).

Process indicators were used to measure intervention
coverage in the two interventional arms, up to 12 months
post-inclusion. They included the number of CGAs per-
formed and PCPs drafted, the number of calls to the
helpline, and number of care actions delivered. The feasi-
bility and the GPs’ and nurses’ levels of satisfaction were
assessed qualitatively and will be published elsewhere.

Randomisation

Cluster-randomisation was applied at the practice level
because of potential organisational changes in participat-
ing practices and in order to avoid contamination bias
between control and experimental groups. The comput-
erised randomisation used an allocation list prepared
by an independent statistician who was not involved in
patient enrolment or the final analyses. To limit poten-
tial differences between arms, we applied a “best bal-
ance” allocation procedure to the GP centres [29-31]
based on the following prespecified characteristics: rural/
urban setting, proportion of over-70 s in the past year,
the number of GPs, and the presence/absence of a nurse
in the practice. All units were enrolled before randomisa-
tion, allowing for collecting this information beforehand.
In a nutshell, the procedure is based on the calculation
of all possible allocations with estimation of a balanced
statistic for each one. A subset of all allocations with
the highest level of balance (i.e., 1% lowest measures of
imbalance) is then identified, from which the final allo-
cation is randomly selected. Because of the extremely
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large total number of possible allocations—more than
1*10"17— too computationally intensive to allow direct
calculations, randomisation was performed in three
blocks, with block sizes of 14, 13 and 13 units, respec-
tively. Allocation involved 5 v 4 v 4 units for the two arms
with 13-unit blocks and 5 v 5 v 4 units for the arm with
the 14-unit block. Because of the nature of the interven-
tion, the trial is an open-label study, but primary and sec-
ondary outcomes were analysed with blinding of the trial
statistician masked to arm allocation.

Sample size

Based on French national health insurance databases, the
primary endpoint was expected to be 35% in the control
group (standard care). The greatest intervention effect
was expected in arm 1 (a systematic nurse-led CGA).
With a two-sided type 1 error of 5%, a maximal intraclass
correlation coefficient of 0.01, and 5% loss-to-follow-up
rate, we calculated that a total of 750 patients (250 per
group) in 40 clusters was required to achieve a power
of 80% for detecting an absolute difference of —15% (i.e.
35% [control] vs 20% [intervention]) between the inter-
ventional arms and the control group.

Statistical analysis

Standard descriptive statistics were used to evaluate
baseline characteristics and process indicators. Quantita-
tive data were expressed as the mean (standard deviation)
or the median (interquartile range (IQR)), and categorical
data were expressed as the frequency (percentage). The
groups’ baseline variables and care actions at 12 months
were compared in a Kruskal-Wallis test (for continuous
variables) and Pearson’s chi-squared test or Fisher exact
test (for categorical variables).

We evaluated the primary and secondary outcomes
in the intention-to-treat (ITT) population. The analy-
ses featured mixed-effects logistic regression models for
categorical variables and mixed-effects linear regression
models for quantitative variables, using the GP’s prac-
tice as a random effect. Pairwise comparisons between
the interventional groups and the control group (i.e.
arm 1 vs arm 3, arm 2 vs arm 3) were tested. Data that
were missing at 12 months in the ITT population were
imputed using the missForest nonparametric machine
learning imputation method [32], assuming data to be
missing at random conditional on other predictors and
on the outcome. A comparison of patients with com-
plete information on the primary endpoint to those with
incomplete information is shown in Additionalfile 4:
Table S1, finding no significant differences in patients’
main characteristics.

To account for potential inter-arm imbalances in
important prognostic factors after randomisation, we
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performed multivariable analyses and adjusted for poten-
tial confounders (sex, age, depression and loss of func-
tional independence). To verify the robustness of the
results, additional supporting analyses without missing
data imputation were conducted on the complete-case
population.

All tests were two-sided and the threshold for statisti-
cal significance was set to P<0.05. Odds ratios were cal-
culated and their 95% confidence intervals (CIs) were
obtained with the Wald estimation. All analyses were
performed with STATA software v14.2 (StataCorp, TX,
USA) and R software v4.03 (R Foundation, Austria).

Results
Study population
Forty general practices (comprising 90 GPs) in three
French regions were initially enrolled and 39 (comprising
89 physicians) were randomised (Table 1). Most practices
were in urban areas (74.4%). A total of 634 patients were
recruited. Complete data on the primary outcome at
12 months were available for 586 (92%) patients (Fig. 1).
The median [IQR] age of the included patients was 82
[77.1-86.5] (Table 2). At baseline, the three arms did not
differ significantly with regard to marital status, living
arrangements, comorbidity, polypharmacy, emergency
department visits and hospital admissions in the pre-
vious 3 months, and quality of life (Table 2). However,

Table 1 Baseline characteristics of trial GPs and centres
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there were significant inter-arm differences at baseline
in age, sex ratio, depression and functional independ-
ence. The patients in arm 3 (standard care) were notably
younger and less likely to lose functional independence.
The patients in arm 1 (systematic nurse-led CGA) were
more likely to be depressed, with a higher proportion of
women.

Primary outcome

For the primary composite endpoint main analysis led
in the ITT population after missing data imputation
and adjusting for baseline imbalances (Table 3, right
lower section), no statistically significant difference was
found between arm 1 and the control (adjusted odds
ratio [aOR] 0.81 [0.54—1.21], P=0.31), whereas arm 2
and the control differed significantly (aOR 0.60 [95%CI
0.39-0.93); P=0.022). Analyses of the components of
the primary endpoint revealed a statistically lower risk
of unplanned hospital admission in arm 2 vs control
(aOR 0.57 (0.36-0.92); P=0.020)), while no statistically
significant differences were found for the other compo-
nents (all-cause mortality, emergency department visits,
institutionalisation) and between arm 1 and the con-
trol. Unadjusted analyses (Table 3, left sections) and/
or led on complete cases without missing information
(Table 3, upper section) found no statistically significant
differences between the two interventional arms and the

Arm 1: systematic nurse-led CGA Arm 2: case-by-case GP-led CGA Arm 3: standard care

(n=13 practices; n=34 GPs)

(n=12 practices; n=27 GPs) (n=14 practices; n=28 GPs)

Practices
Urban setting 8(61.5)
Percentages of registered patients aged 10.5 (8.7-12.3)
over 70 (median (IQR))
Number of GPs per practice (median (IQR)) 2(1-4)
Region of France
|le-de-France 11 (84.6)
Hauts-de-France 2(15.4)
Grand-Est 0(0)
Type of practice
Multi-professional group practice 3(23.1)
Mono-professional group practice 8(61.5)
Single medical practice 2(154)
Presence of a nurse in the practice 7(53.9)
GPs
Male 18 (52.9)
Age (median (IQR)) 47.5 (34-58)

Percentage of registered patients aged 10.75 (7.06-12.25)

over 70 (median (IQR))

10(83.3) 11(78.6)
14.7 (6.1-19.3) 11.5(7.5-15)
2(1.5-3) 2(1-3)
9(75.0) 12(85.7)
1(83) 1(7.1)
2(16.7) 1(7.1)
2(16.7) 3(214)
9(75.0) 10(714)
1(83) 1(7.2)
4(333) 9(64.3)

17 (63.0) 16 (57.1)
54 (33-56) 48 (34-56)

12.00 (5.85-19.28) 11.47 (6.80-15.00)

Values are quoted as n (%), unless otherwise stated

CGA Comprehensive geriatric assessment, GP General practitioner, IQR Interquartile range
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[ GP enrolment ]

Randomised GP practices (n=40)
Participating GPs (n=90)

Allocation

A4

v

Arm 1: systematic nurse-led GA
Allocated GP practices (n=13) and GPs (n=33)
- Received allocated intervention (n=13 centres, n=34

GPs) GPs)
- 2 GPs withdrew after the seminar and 3 GPs were
enrolled after the seminar

Arm 2: case-by-case GP-led GA

Allocated GP practices (n=13) and GPs (n=29)
- Received allocated intervention (n=12 centres, n=27

- Did not receive allocated intervention (1 centre and 2
GPs withdrew after the allocation)

Arm 3: control group (standard care)
Allocated GP practices (n=14) and GPs (n=28)

[ Patient enrolment ]

- v

-

GP practices (n=13) and GPs (n=34)
Patients recruited: 231 (36.4%)

GP practices (n=12) and GPs (n=27)
Patients recruited: 190 (30.0%)

GP practices (n=14) and GPs (n=28)
Patients recruited: 213 (33.6%)

1

[ Follow-up and analysis ]

v

2

Patients analysed at 12 months
- ITT analysis: n=231 patients
- Complete-case analysis: n=203 patients
* 8 patients withdrew from follow-up, 11 .
were lost to follow-up, and 9 were missing

for unknown reasons reasons

Patients analysed at 12 months

- ITT analysis: n=190 patients

- Complete-case analysis: n=177 patients
1 patient withdrew from follow-up, 6 were lost to .
follow-up, and 6 were missing for unknown

Patients analysed at 12 months

- ITT analysis: n=213 patients

- Complete-case analysis: n=206 patients

6 patients were lost to follow-up, and 1 was
missing for unknown reasons

Fig. 1 Study flow chart

control arm with regard to the primary composite end-
point and its components.

Secondary outcomes and process indicators

There were no statistical differences between the two
interventional arms and the control arm regarding
changes from baseline in the number of medications,
functional independence and health-related quality of
life (Additional file 5: Table S1). Sensitivity analyses on
the final 12-month follow-up value adjusting for baseline
information were performed and yielded largely similar
results (Additional file6: Table S1).

At 12 months, 211 CGAs (93.4%) had been performed
by nurses (arm 1) and 158 (85.0%) had been performed
by GPs (arm 2) (Additional file 7: Table S1). There were
no CGAs in the control arm 3. The median (IQR) dura-
tion of a CGA was significantly (P<0.001) longer in arm
1 (50 min (45-60) than in arm 2 (40 min (30-46)). The
GPs in arm 2 were more likely to divide the CGA into two
sessions (P<0.001).

There were 192 (85.3%) PCPs in arm 1 and 141 (78.8%)
in arm 2 (Additional file 7: Table S1). The median time
spent drawing up a PCP was longer in arm 1 (15 min
(10-20)) than in arm 2 (10 min (10-20); P=0.007). In
arm 1, the PCPs were provided mainly by nurses (52.7%)
but also by GPs (23.4%), a GP-nurse collaboration (11.2%)
and by teams of other healthcare professionals (12.2%).

None of the GPs in arms 1 and 2 called the helpline
during the study period.

Fewer care actions at 12 months were delivered in arm
2 (P<0.001) (Table 4). Laboratory tests (P<0.001) and
medical imaging (P<0.001) were prescribed more fre-
quently in the control group. Nutritional care was pre-
scribed more frequently (P<0.001) in arm 2.

Discussion
Our results suggest that GP-led CGAs of community-
dwelling older patients with chronic conditions treated in
primary care may reduce unplanned hospital admissions.
We did not observe significant associations between GP-
led CGAs and the other secondary endpoints: death,
emergency department visits, institutionalisation, quality
of life, functional independence and polypharmacy. There
were no significant differences in any of the endpoints
between arm 1 (nurse-led CGAs) and arm 3 (control).
Most of our results are consistent with the literature
data. A recent Cochrane review [18] suggested that a
CGA of community-dwelling older patients in primary
care might not have an impact on death or institutionali-
sation, as we also found in our analysis of secondary out-
comes. There is low-certainty evidence of an association
between CGAs and fewer unplanned hospital admissions
[18, 33]; we also observed this association but only for
GP-led CGAs. Our study suggests that a CGA adapted
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Table 2 Baseline characteristics of the study participants
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Complete data

Arm 1: systematic

nurse-led CGA

(n=231 patients,

Arm 2: case-by-
case GP-led CGA

(n=190 patients,

Arm 3: standard care
(n=213 patients, 33.6%)

36.4%) 30.0%)
Consultation with the patient’s usual GP 632 (99.7) 229 (100) 183 (96.3) 209 (98.1)
Female 631 (99.5) 149 (65.1) 103 (54.5) 124 (58.2)
Age (median (IQR)) 627 (98.9) 82.1(77.7-86.8) 83.1(77.9-86.6) 80.7 (75.7-85.5)
Marital status: partnered 587 (92.6) 107 (49.8) 86 (48.9) 102 (52.0)
Living at home 627 (98.9) 222 (96.5) 179 (96.7) 195 (92.0)
Main comorbidities
Heart rhythm disorder 622 (98.1) 71(31.6) 7 (36.0) 67 (31.8)
Heart failure 620 (97.8) 38(17.0) 4(18.2) 31(14.8)
Ischemic cardiomyopathy 621(97.9) 44(19.6) 38(20.5) 44(20.9)
Hypertension 621 (97.9) 165 (73.3) 144 (77.4) 160 (76.2)
Diabetes 624 (98.4) 73 (32.3) 61(32.8) 67 (31.6)
Kidney failure 615 (97.0) 42 (38.9) 29 (26.9) 37 (34.3)
Chronic respiratory disease 630 (99.4) 37(16.2) 36 (19.1) 38(17.9)
Neurological disorder 624 (98.4) 54 (24.2) 49 (25.9) 46 (21.7)
Depression 623 (98.3) 61 (26.9) 45 (24.1) 31(14.8)
Cancer 627 (98.9) 67 (29.5) 59 (314) 57 (26.9)
Number of medications (median (IQR)) 620 (97.8) 7 (5-9) 7 (4-9) 6 (5-9)
Polypharmacy (5 or more daily medications) 620 (97.8) 182 (80.2) 134 (72.8) 158 (75.6)
Hospital admission in the previous 3 months 632 (99.7) 33(144) 18 (9.5) 18 (8.5)
Emergency department visit in the previous 3 months 631 (99.5) 16 (7.0) 12 (64) 8(3.8)
Loss of autonomy (ADL score < 6) 629 (99.2) 92 (40.5) 82 (434) 70(32.9)
The Duke Health Profile score (median (IQR))
Physical health 618(97.5) 0 (40-70) 50 (40-70) 0 (40-75)
Mental health 598 (94.3) 0 (40-60) 60 (40-60) 60 (50-60)
Social health 611 (96.4) 0 (60-80) 70 (60-80) 70 (50-80)
General health 582(91.8) 0 (53.33-66.67) 56.67 (50-63.33) (53 33-66.67)
Perceived health 620 (97.8) 50 (50-100) 50 (50-100) 50 (50-100)
Self-esteem 605 (95.4) 80 (60-90) 80 (60-90) 80 (60790)
Anxiety 602 (95.0) 41.67 (25-50) 41.67 (33.33-50) 41.67 (33.33-50)
Depression 601 (94.8) 50 (30-60) 50 (40-60) 40 (30-60)
Pain 621(97.9) 50 (0-50) 50 (50-50) 50 (0-50)
Disability 624 (98.4) 100 (100-100) 100 (100-100) 100 (100-100)

Values are quoted as n (%), unless otherwise stated

CGA Comprehensive geriatric assessment, GP General practitioner, QR Interquartile range

for use in primary care does not reduce the risk of emer-
gency department visits and does not influence the
patient’s functional. These findings are in line with those
of the Cochrane review. Of the nine studies reviewed,
only one [34] used the same scale as we did (the Katz
Index) to evaluate the change in functional status, and
it also found no significant differences. Our results sug-
gest that a primary care CGA may have no impact on
health-related quality of life; this finding differs from
that of the Cochrane review, where CGA was associated
with small changes in quality of life in the few included

studies. However, the level of evidence was estimated to
be very low and the impact was ultimately considered to
be uncertain by the investigators. Furthermore, none of
the six reviewed studies used the scale that we did; this
might well explain the disparity. It is noteworthy that we
used a generic, health-related quality of life instrument
(i.e. the Duke Health Profile) in our CGA. Since some
domains specific for older patients are not addressed by
this instrument, some subtle changes in quality of life
might have been overlooked. To the best of our knowl-
edge, our study is the first to have looked at the impact
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Table 4 Care actions delivered at 12 months

Total Arm 1: Systematic Arm 2: Case-by-case Arm 3: Standard care

nurse-led CGA GP-led CGA

(n=634) (n=231) (n=190) (n=213) P-value
Care actions
>1 care action 407 (64.2) 150 (64.9) 99 (52.1) 158 (74.2) <0.001
Modification of the usual 226 (36.5) 88(38.1) 64 (33.7) 74 (34.7) 0.607
treatment
Social care 100 (15.8) 50 (21.6) 29 (15.3) 21(9.9) 0.003
Nursing care 90 (14.2) 32(13.9) 21(11.1) 37 (17.4) 0.19
Physiotherapy 110(174) 41 (17.7) 31(16.3) 38(17.8) 0.903
Nutritional care 43 (6.8) 18 (7.8) 23(12.1) 2(0.9) <0.001
Psychological care 55(87) 25(10.8) 17 (8.9) 13(6.1) 0.208
Patient education 32(5.0) 10 (4.3) 10 (5.3) 12 (5.6) 0.811
Laboratory tests 208 (32.8) 64 (27.7) 43 (22.6) 101 (47.4) <0.001
Medical imaging 128 (20.2) 38 (16.5) 19 (10.0) 71(33.3) <0.001
Referral to a specialist 210 (33.1) 78 (33.8) 46 (24.2) 86 (40.4) 0.003
Other® 53(84) 33(143) 11(5.8) 942 <0.001

Values are quoted as n (%)
CGA Comprehensive geriatric assessment, GP General practitioner

2The “other” category included: home adaptations (n=13), dementia care (n=11), medical devices such as walking aids, orthopaedic insoles or hearing aids (n=10),

preventive actions and medical advice (n=15), not specified (n=4).

of CGA on polypharmacy and care actions delivered in
primary care settings, and so a comparison with the lit-
erature data is not possible.

The results in arm 2 suggest that GP-led CGA was
associated with fewer unplanned hospital admissions
at 12 months. Care actions were less frequent in arm 2,
although nutritional support was more frequent. How-
ever, patients in arm 2 were similar to those in arm 1 in
terms of malnutrition (data not shown). We suspect that
the care actions delivered in arm 2 were probably better
targeted, with fewer prescriptions overall but with more
appropriate prescriptions in some domains (e.g. nutri-
tion). We also suspect that nutritional assessments might
often be neglected during a consultation with a GP, com-
pared with higher-priority concerns in other domains;
hence, the CGA might have made GPs more aware of this
topic. Improving the prevention or management of mal-
nutrition by GPs via a CGA might explain the reduction
in unplanned hospital admissions in this arm. It has been
reported in the literature that unidentified or untreated
malnutrition is associated with a higher risk of hospi-
tal admission [35, 36]. It is also well established that a
strengthened follow-up in general practice is associated
with fewer hospital admissions for ambulatory patients
with chronic health issues [37, 38].

We did not find any significant benefits in Arm 1 where
CGA was systematically performed by a trained nurse.
Yet, when the CEpiA study was designed, arm 1 was
expected to have the greatest intervention effect because

all the assigned patients would have a CGA. The lack of
an effect in arm 1 might be due to the delegation of tasks
to nurses by GPs, rather than a formalised and effec-
tive collaboration, notably involving common objectives
and shared decisions-making. Approximately 53% of the
PCPs in arm 1 were provided solely by nurses, revealing
issues in the collaboration process with GPs. This raises
questions about the GPs’ involvement in the establish-
ment of PCPs and their participation in implementing
the interventions in arm 1, when CGA was not guided
by GPs but systematically performed by nurses. This is
highlighted by the increased number of interventions
conducted in arm 2, as shown in Table 4. The first poten-
tial explanation for the collaboration issues is that the
1-day training seminar focused on the CGA tool but not
on teamwork; it did not explore how to work together.
Secondly, the nurses and GPs in the two-person teams
did not necessarily know each other before the study.
Thirdly, some nurses did not work in the same practice
as their partner GP; organisational issues might have
occurred in some teams. Fourthly, 53% of the PCPs in
arm 1 were developed by a nurse without supervision by
a GP; some of these prescriptions might not have been
relevant. Lastly, the CGAs and PCPs in arm 1 were often
conducted or drafted a long time after study inclusion
(median time interval: 21 days and 46 days, respectively).
A complementary analysis using qualitative method-
ology is currently underway, and its results will be pre-
sented in a separate dedicated article specifically studying
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the collaboration modalities between GPs and nurses,
and their issues. Even though the associations in arm 1
were not statistically significant, there were neverthe-
less trends towards fewer emergency department vis-
its (P=0.105) and institutionalisations (P=0.109). Our
results are mostly consistent with literature data. Few
large RCTs found benefits of a nurse-led CGA (geriatric
nurses or intensively trained practice nurses) among the
community-dwelling older patients with multiple comor-
bidities on their daily functioning [39] and mental well-
being [24]. However, and similarly to our study, some
other RCTs found no benefits of a CGA performed by an
interdisciplinary collaborative team (involving advanced
practice nurses or trained practice nurses) among pri-
mary care older adults on health-related quality of life
and physical function outcomes [40, 41].

Strengths and limitations

One of the study’s main strengths was the large number
of patients in primary care (over 600) and the provision of
high-quality data. Few published studies have examined
the effect of a CGA on emergency department visits or
have used using standardised scales to gauge a change in
functional independence or quality of life [18]. Our data
on secondary outcomes were collected with validated
instruments, such as the Katz Index for functional inde-
pendence and the Duke Health Profile for health-related
quality of life. The trial was designed rigorously to mini-
mise bias [10] and incorporated a number of sensitivity
analyses. Lastly, the trial’s pragmatic design and relatively
broad inclusion criteria provided results of relevance to
routine clinical practice.

Our study had several limitations. Firstly, given that
the GPs knew to which arm they (or their centre) had
been assigned, they might have tended to choose the
most fragile or seriously ill patients for inclusion in the
interventional arms. To limit this risk and facilitate
enrollment, investigators were invited to establish a pre-
screening list of patients potentially eligible prior to the
study inception, and all analyses were further adjusted
for baseline imbalances between randomised groups.
Secondly, the arms differed significantly with regard to
some covariates (despite the cluster randomisation),
and some data of the primary and secondary endpoints
were missing. However, the proportion of missing data
was low (7.6% on the primary endpoint), and all analy-
ses were performed after adjusting for covariate imbal-
ances and imputing missing data in the ITT population.
It should also be noticed that difficulties in interpreta-
tion may arise from the use of the proposed composite
criteria, as its individual components do not have equal
clinical weight (dying being obviously worse than an
emergency department visit). The choice of this criterion
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was based on the clinical relevance of its components to
reflect frailty outcomes and to assess the efficacy of the
CGA-based intervention on pejorative geriatric events,
but recently developed alternative methodological
approaches such as win ratios based on hierarchical end-
points could have been valuable to deal with this issue.
Lastly, our calculation of the sample size was based on
the hypothesis that the highest intervention effect would
be observed in arm 1, with a prespecified fixed sequence
of pairwise comparisons between groups starting with 1
v 3, followed by 1 v 2 and 2 v 3, where each comparison is
made if the previous one in the sequence was statistically
significant to keep an overall global alpha risk at the 5%
level. The highest effect was actually observed in arm 2.
As a result, this fixed sequence was not applied and our
results should not be interpreted as confirmatory and
should be confirmed in further research.

Implications for research and practice

Our results indicate that GPs can integrate the use of
CGA adapted to primary care into their daily routines,
as evidenced by 83.2% of the patients in arm 2 receiving
a GP-led CGA, albeit on a case-by-case basis. Further-
more, the absence of calls to the geriatric helpline in both
arms suggests a good appropriation of the CGA tool for
their daily practice, with no perceived need for help or
supervision from the study’s dedicated geriatricians. Our
findings suggest that GP-led CGA may reduce the num-
ber of unplanned hospitalisations among this population.
We hypothesise that the underlying mechanisms explain-
ing this are likely GPs being less involved in the estab-
lishment of PCPs in arm 1 with nurse-led CGA, which
results in lower implementation of the interventions. Our
results also suggest that GP-led CGA may improve nutri-
tional care among this population, with probably better
targeted prescriptions. The GPs likely had a more holistic
view of the patient’s situation and were able to prioritise
their actions more pragmatically (implementing more
targeted interventions). About clinical implications, these
results suggest that the person conducting the CGA and
the one establishing the PCP should be the same. They
also represent a significant contribution to primary care
research in context of imminent demographic shifts and
an anticipated surge in hospitalisations. The study condi-
tions were very similar to current GPs’ practices, suggest-
ing that these results could be generalised to the broader
population of community-dwelling older patients with
chronic conditions, although further evaluation is
warranted.

Further studies are needed to examine the perceived
utility of CGA-based interventions in primary care. It
will notably be important to (i) identify barriers to and
facilitators of CGAs in routine practice in primary care
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and (ii) understand the lack of effectiveness of nurse-led
CGAs.

Conclusions

Our study led in community-dwelling older patients
with chronic conditions found no significant effect of a
CGA adapted for use in primary care on mortality, func-
tional independence and quality of life, but suggests that
a GP-led CGA may reduce the risk of unplanned hospi-
tal admission. It also suggests that a GP-led CGA may
improve nutritional care with better-targeted actions.
GPs could integrate the use of CGA adapted to primary
care into their daily routines for their registered older
patients with chronic conditions. Our study demon-
strates the feasibility of incorporating CGA into clini-
cal practice and highlights its potential benefits when
applied on a case-by-case basis, guided by the GPs who
develop the resulting PCP. Further research using quali-
tative methods is needed to better understand the CGA’s
perceived utility in routine practice and the lack of effec-
tiveness observed for nurse-led CGAs.
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