SYSTEMATIC REVIEW

Models of Care in Geriatric Intensive Care—A
Scoping Review on the Optimal Structure of Care
for Critically lll Older Adults Admitted in an ICU

OBJECTIVE: A growing proportion of critically ill patients admitted in ICUs are
older adults. The need for improving care provided to older adults in critical care
settings to optimize functional status and quality of life for survivors is acknowl-
edged, but the optimal model of care remains unknown. We aimed to identify and
describe reported models of care.

DATA SOURCES: We conducted a scoping review on critically ill older adults
hospitalized in the ICU. Medline (PubMed), Embase (OvidSP), Cumulative Index
to Nursing and Allied Health Literature (Ebsco), and Web of Science (Clarivate)
were searched from inception to May 5, 2020.

STUDY SELECTION: We included original articles, published abstracts, review
articles, editorials, and commentaries describing or discussing the implementa-
tion of geriatric-based models of care in critical care, step-down units, and trauma
centers. The organization of care had to be described. Articles only discussing
geriatric syndromes and specific interventions were not included.

DATA EXTRACTION: Full texts of included studies were obtained. We collected
publication and study characteristics, structures of care, human resources used,
interventions done or proposed, results, and measured outcomes. Data abstrac-
tion was done by two investigators and reconciled, and disagreements were re-
solved by discussion.

DATA SYNTHESIS: Our search identified 3,765 articles, and we found 19 re-
porting on the implementation of geriatric-based models of care in the setting
of critical care. Four different models of care were identified: dedicated geriatric
beds, geriatric assessment by a geriatrician, geriatric assessment without geria-
trician, and a fourth model called “other approaches” including geriatric check-
lists, bundles of care, and incremental educational strategies. We were unable to
assess the superiority of any model due to limited data.

CONCLUSIONS: Multiple models have been reported in the literature with vary-
ing degrees of resource and labor intensity. More data are required on the impact
of these models, their feasibility, and cost-effectiveness.
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lder adults (65 yr and older), especially octogenarians (1), represent

the largest growing proportion of our population while accounting for

a rising share of health expenditure in high-income countries (2-5).

Aging physiology, comorbidities, cognitive and physical capacities, as well as

the severity of illness are different factors influencing older adults’ outcomes in
critical care settings (6, 7).

Models of care for inhospital geriatric patients such as acute care for elderly

(ACE) have been shown to improve patient outcomes (8). The Comprehensive

Geriatric Assessment (CGA) hasbeenimplemented in geriatric (9), surgical (10),
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and oncological (11) inpatient and outpatient serv-
ices (12) with improved outcomes including enhanced
functional autonomy and a decrease in length of stay
(LOS). However, there has been limited study of ger-
iatric critical care, and many knowledge gaps remain.
Numerous hypotheses have been formulated as to how
to improve care for older adults in critical care settings,
and the optimal model of care of geriatric patients in
critical care remains unknown. Hence, we aimed to
characterize existing and suggested models of care
for critically ill older adults in medical, surgical, and
trauma ICUs and assess whether it improves patient
outcomes.

MATERIALS AND METHODS

We conducted a scoping review on critically ill older
adults hospitalized receiving intensive and subin-
tensive care. The search strategy was based on the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyzes guidelines (13). The protocol was reg-
istered on Open Science Framework (OSF) Registries
(Registration DOI 10.17605/OSEIO/PY2BC).
Medline (PubMed), Embase (OvidSP), Cumulative
Index to Nursing and Allied Health Literature
(CINAHL) (Ebsco), and Web of Science (Clarivate)
were searched from inception to August 28,2019, and
updated on May 5, 2020, before article preparation.
The search strategy was designed with the help of a
trained systematic review methodologist (R.C.). The
comprehensive search strategy, using a combination
of Keywords and Medical Subject Heading terms,
centered around critical care, geriatric, and models of
care. It was first developed, then tested in PubMed,
and subsequently adapted to Embase, CINAHL, and
Web of Science (Supplemental Appendix, http://
links.Iww.com/CCX/A950). A search was performed
on the Internet to find gray literature material, and
none were identified. We did the same search in
Google Scholar and identified four articles. Citations
were imported into Rayyan (14), a free web-based
application, where duplicates were removed. Rayyan
also allowed reviewers to blindly select studies to be
included for review.

Study Selection

We included all original reports (observational stud-
ies, case series, randomized and nonrandomized
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controlled trials, etc.), published abstracts, review arti-
cles (both systematic and narrative reviews), editorials,
and commentaries describing or discussing common
implementation structures for geriatric-based models
of care for older adults in ICUs, sub-ICUs, or step-
down units. We were interested in care organization
and structures where principles or approaches were
predetermined for older adults. Therefore, articles only
discussing geriatric syndromes and specific interven-
tions (such as medication reconciliation or delirium
prevention) were not included. We included editorials
and commentaries to capture all possible (theoretical
and applicable) models of care.

Types of Participants

The definition of geriatric age cutoff was left to the
author’s discretion. We included all types of critically ill
patients including specific subgroups such as trauma,
medical ICU, and surgical ICU patients

Study Eligibility

Paired investigators (T.W., M.EE, D.B., H.T.W.) in-
dependently examined titles and abstracts for rele-
vant articles. The full texts were extracted for studies
deemed relevant by two investigators (M.EE, D.B.).
Disagreements were resolved by discussion.

Data Collection and Extraction

For all identified studies, we collected publication and
study characteristics (first author name, publication
year, journal of publication, type of study, inclusion
criteria, and targeted population [age, diagnostic, and
setting]); structures of care (geriatric ICU or dedi-
cated beds, geriatric consultation, and CGA); human
resources used (occupational therapy, physiotherapy,
nutrition, and social worker); interventions (done or
proposed); results; and measured outcomes.

Based on the described structures of care and the
interventions (done or proposed), we summarized the
inferred models of care for geriatric ICU patients, in-
cluding the propositions made in editorials on the sub-
jects. Each distinct model of care was summarized in
a table, including proposed interventions and the clin-
ical environment. We assessed the risk of bias (ROB)
of the evidence with the ROB in nonrandomized stud-
ies of interventions assessment tool (15) because we
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aimed to report the measured outcomes of the selected
studies.

RESULTS

After excluding duplicates, the literature review iden-
tified 3,765 unique articles (Fig. 1). Finally, 19 articles
written in four languages (English, French, Spanish,
and Italian) were identified for inclusion. The most
common reason for exclusion was that after full-
text analysis, no geriatric models of care could be
identified.

Description of Articles

Four (21%) articles were pre-post intervention cohort
studies (17-20), eight (42%) were descriptive cohort
studies without a comparator group (21-28), and seven
(37%) were editorials, reviews, and opinion pieces
(29-35) (Supplementary Tables 1 and 2, http://links.
lww.com/CCX/A969). Ten (53%) articles addressed
the issue of the older adults in the setting of an ICU,
five (26%) in trauma units (including ward, step-down
units, and surgical ICU), and four (21%) in step-down
units. Geriatric patients were identified by age cutoft

in most studies, and the minimum age required varied
between 60 and 80 years old. Two studies included
only preselected frail or at-risk patients (18, 22).

Description of Models of Care

Four different models of care were identified (Table 1):
dedicated geriatric beds (17, 20, 23, 24, 28, 33), geri-
atric assessment by a geriatrician (18, 19, 21, 27), ger-
iatric assessment without geriatrician (22, 29, 34, 35),
and other approaches. Other approaches included
checklists, bundles of care, and incremental educa-
tional strategies (25, 26, 30-32). The four models
were distinguished by the specified environment (e.g.,
dedicated or nondedicated beds), the medical team
expertise (e.g., presence or not of a geriatrician or
intensivist), the nonmedical team expertise, and the
intervention types.

Dedicated Geriatric Beds

Dedicated geriatric beds were described in two pre-post
intervention cohort studies (17, 20) and three descrip-
tive cohort studies without comparator (23, 24, 28).
The five studies were in step-down units. The population
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 flow diagram for systematic reviews (16).
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TABLE 1.
Models of Care

Description of Resources and Interventions of Model of Care

Dedicated geriatric beds
Material and environment

Dedicated geriatric beds (23, 33, 36—-38), unrestricted visits by relative
(88), and adjusted lighting for sleep promotion (38)

Medical expertise

Critical care physician (36), internal
medicine specialist (36—38), cardiolo-
gist (36—38), and geriatrician (36, 38)

Nonmedical expertise Intervention

Social worker (24, 36), physiotherapist
(24, 36-38), reduced patient-to-nurse
ratio (24, 36-38), respiratory therapist

Interdisciplinary team management (38), review of medication (38), delirium
prevention and screening (33, 38), early mobilization (24, 38), patient and
family counseling (38), adjustment of goals of care (37, 38), geriatric assess-

(88), speech therapist (37), and
occupational therapist (37)

Geriatric assessment by geriatrician
Medical expertise
Geriatrician (18, 19, 21, 27)
Nonmedical expertise

Physiotherapist (18, 27), nutritionist
(18, 27), social worker (18),

nurses (21), occupational

therapist (27), and pharmacist (27)

Geriatric assessment without geriatrician
Medical expertise
Treating physician (22)

Nonmedical expertise

Nurse (22), social worker (22, 29),
pharmacist (22, 29), nutritionist (22),
elder care navigator (22),
physiotherapist (22, 29), and
occupational therapist (22)

Other models of care
Medical expertise
Intensivist (31)
Nonmedical expertise

Physiotherapist (25), respiratory
therapist (25), nutritionist (25),
pharmacist (31), and nurse (31)

ment (23, 37), social assessment (23, 37), multidimensional prognostic index
(23), rehabilitation program (24), financial assistance (24), postdischarge
day hospital care (24), and geriatric training for intensivist (33)

Material and environment

Interventions

Comprehensive geriatric assessment (18, 19, 21), early mobilization (18),
prevention and screening of delirium (18), family implication in patient care
(18, 21), adjustment of goals of care (18, 21), geriatric consultation (27),
order for no benzodiazepine (27), and sleep optimization (27)

Material and environment

Patient-friendly environment including orientation cues (29) and liberal
visitation by family (29)

Interventions

Early mobilization (22), frailty assessment (22), depression screening (22),
team meetings (29), application of recommendation emitted by
multidisciplinary team (22), medication review (22, 34), comprehensive
geriatric assessment (22, 29, 35), adjustment of goals of care (29, 34),
early rehabilitation (29), skin wound prevention (29), palliative care
implication (84), ADL, and instrumental ADL evaluation (35)

Material and environment
Timely noise and light reduction (30) and adjusted visiting hours (30)
Interventions

Protocolized anticoagulation reversal (25), protocolized multimodel pain man-
agement (25), delirium screening and prevention (25, 30, 31, 39), early mobi-
lization (25, 31, 39), adjustment of goals of care (25, 32), family meetings and
education (25, 30, 32), skin wound prevention (25), early nutrition (25, 39),
medication review (30-32, 39), Assess, Prevent, and Manage Pain (A), Both
Spontaneous Awakening, Trials (B), Choice of analgesia and sedation (C),
Delirium: Assess, Prevent, and Mange (D), Early mobility and Exercise (D),
and Family engagement and empowerment (F) bundle (31, 39), geriatric ed-
ucation for nurses (30), avoidance of sensory deprivation (e.g., hearing aids)
(80), functional and cognitive assessment to identify high-risk older adults
(81), assess unnecessary medical tests and procedures (31), intensivists-led
multidisciplinary team (32), implication of palliative care (32), patient educa-
tion (82), and development of geriatric medical expertise in intensivists (32)

ADL = activity of daily living.
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represented was older adults admitted from the emer-
gency department, other wards in the hospital, or from
the ICU. The number of dedicated beds ranged from two
to six (17, 20). Only two studies described the size of their
unit (two to four dedicated beds in a 24-bed step-down
unit [28] and four beds in a 38-bed step-down unit [23]).
The editorial article referred to the model of dedicated
geriatric beds as the ideal setting (33). In these studies,
the mean age of the cohorts varied between 77 and 85.

Care in the dedicated geriatric beds was delivered by
multidisciplinary teams consisting of critical care phy-
sicians working with geriatric specialists (geriatrician
or internal medicine specialist) and other human re-
sources including physiotherapists, social workers, oc-
cupational therapists, speech therapists, pharmacists, as
well as nursing staff with a patient ratio of 1:3 to 1:6.
Interventions proposed consisted of specific geriatric-
driven interventions including early mobilization, direct
patient and family counseling, early discharge planning
including rehabilitation planning, as well as social reha-
bilitation (Supplementary Table 1, http://links.Iww.com/
CCX/A950). Other interventions included medication
review adapted to the older adults, adaptation of light-
ing to prevent falls without creating sleep disturbances,
as well as unrestricted visits by relatives.

Mortality outcomes were reported in three studies
(17, 20, 23). In the descriptive cohort study of a step-
down unit, admitting older adults from the emergency
department and ICU, the overall mortality was 22%
(23). In the two pre-post intervention studies, only one
showed significant difference in inhospital mortality
(ACE [19.2%] vs step-down unit [12.5%]; p < 0.05) (20).
LOS was reported in two studies (20, 23). There were
no differences in the pre-post intervention study (ACE
[7.7£5.2 d] vs step-down unit [6.0+4.9 d], nonsig-
nificant for the same step-down unit older adults
samples (20)). Functional outcomes were reported in
one descriptive study of medical ICU survivors: 66.7%
returned to their premorbid activity of daily living (24).
We evaluated ROB for the two pre-post intervention
studies, on step-down unit and in an intermediate care
unit in a geriatric department, and they were scored
serious and moderate (17, 20).

Geriatric Assessment by a Geriatrician

Geriatric  assessment, through geriatric  consulta-
tion or coordinated by a multidisciplinary team in-
cluding a geriatrician, was described in two pre-post
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intervention retrospective cohort studies (18, 19), two
descriptive cohort studies without comparator (21, 27),
and one review (29). The population represented were
older adults admitted in general ICU (21) trauma sur-
gical ICUs and trauma step-down units (18, 27) or surgical
critical care (19), and standard ICU (29). The timing of
the geriatrician or the multidisciplinary team assessment,
when specified, varied between 24 (19, 29), 36 (21), and 72
hours of admission (18) and occurred on weekdays. The
criteria for the geriatric assessment request were based on
age ranging from 60 to 80 years old (19, 21, 27) with one
study using a frailty score (18). Age in the cohorts varied
between 65 and older, and 80 and older.

This model of care puts the geriatrician as the main
expert, either working alone (19, 21), or with a multi-
disciplinary team that includes a nutritionist, physical
and occupational therapists, and pharmacist (18, 27).
Interventions included assessment of polypharmacy,
pain, cognition, nutritional status, and social circum-
stances. When the geriatrician worked alone, aspects
of the geriatric assessment (premorbid functional data
and presence of premorbid cognitive and depressive
issues) were evaluated ahead of time by the patient’s
ICU nurse (21). The geriatric consultation also in-
cluded the use of different scales and screening tools to
cover all the usual domains of a CGA (19).

Mortality was reported in two studies including
trauma surgical ICUs and trauma step-down units
(18) and surgical critical care (19): 30-day mortality
(6.81% vs 11.63%; p = 0.10 [19]) and inhospital mor-
tality (5.24% vs 9.30%; p = 0.12 [19]; 4.1% vs 7.2%;
p = 0.28 [18]) did not differ between geriatric assess-
ment and standard of care. LOS was reported in two
retrospective studies. The represented population were
from trauma acute care, and surgical critical care (19),
and trauma step-down, ICU, and wards (27). Their
statistical differences were either unknown or nonsig-
nificant (8.08 vs 7.3 d; p value unavailable [27]; 6.41 vs
5.95d; p =0.90 [19]). One pre-post intervention study
in trauma surgical ICUs and step-down units reported
the prevalence of delirium, showing a beneficial effect
of geriatric assessment (21.6% vs 12.5%; p = 0.05) (18).
ROB was evaluated for two pre-post intervention stud-
ies (18, 19), and they were moderate or inconclusive.

Geriatric Assessment Without Geriatrician

A geriatric assessment model without the explicit use of
a geriatrician includes one retrospective cohort study

www.ccejournal.org 5


http://links.lww.com/CCX/A950
http://links.lww.com/CCX/A950

Wissanji et al

without a comparator group, one clinical review, and
one editorial (22, 34, 35). In the descriptive study (22),
CGA was performed by allied health personnel in
trauma patients admitted in surgical ICU and trauma
ward and screened positive for frailty (65 yr and above +
one criteria or more at the Identification of Seniors at
Risk tool) (36). A review and an editorial article dis-
cussed the geriatric assessment for patients in the set-
ting of critical care (34, 35). In those two last articles,
the idea of implementing the culture of CGA in ICU
without a geriatrician was put forward. The age of the
cohort and groups discussed was 65 and above.

A model of care of geriatric assessment without
geriatrician uses a multidomain approach as central
to the management of older adults in the critical care
setting. As conceptualized, this model requires one or
many allied health personnel (social worker, dietician,
physical therapist, occupational therapist, nurses, and
pharmacist), a team coordinator, regular team meet-
ings (22), the use of standardized tools, and indexes
covering all the domains of a CGA. The criteria for ger-
iatric assessment were based on age (65 yr and older
[22, 34, 35]) and risk of adverse outcomes (22, 37).

For this third model of care, no measured out-
comes were reported, except the feasibility of a CGA,
in trauma ward and ICUs patients, by a trauma team
without a geriatric service (22). The authors concluded
the model as being feasible.

Other Approaches (Checklists, Bundles of Care,
and Incremental Educational Strategies)

Different approaches to geriatric patients in a critical
care setting other than those described above were
also found in two descriptive cohort studies without
a comparator group (25, 26) and three editorial or
reviews (30-32). These approaches can be subclassified
as checklists and bundles, and incremental education
strategies.

Checklists and Bundles

Two descriptive cohort studies without a comparator
group described the impact of implementing protocols in
a medical ICU (26) older adult population, and trauma
and surgical ICU (25) older adult population. Aspects
of these protocols included anticoagulation reversal, rib
fracture management, and avoidance of benzodiazepines.
Nonadherence to geriatric-focused practices in patients
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was assessed, including orders to withhold food and flu-
ids (nothing by mouth), and the use of restraints. The co-
hort mean age was 75 and 81. In a review and in an expert
opinion piece, the identification of high-risk older adults
in standard ICUs were recommended through pragmatic
functional and cognitive assessments. The modifiable
risks factor (delirium and immobility) for disability, and
the delivery of recommended interventions to improve
outcomes, such as the Assess, Prevent, and Manage Pain
(A), Both Spontaneous Awakening, Trials (B), Choice of
analgesia and sedation (C), Delirium: Assess, Prevent,
and Mange (D), Early mobility and Exercise (D), and
Family engagement and empowerment (F) (ABCDEF)
bundle, were described (31, 32).

Incremental Education Strategy

In the incremental education strategy, an editorial
described the implementation of the Nurses Improving
Care of Health System Elders (NICHE) program with
critical care nurses in standard ICU (30). It defined,
using delirium as a practical example, the assessment
framework and multilevel interventions model to im-
plement best geriatric centered care. In an editorial, a
model of geriatric critical care medicine with stepwise
innovations including the use of geriatric training re-
sources by ICU providers, local expertise by geriatric
champions, aging-friendly modification in ICU envi-
ronment, and integration of geriatric curriculum into
critical care medicine training was described (32). Their
concept puts the critical care physician as the leader for
integrating geriatric principles in the critical care setting.

DISCUSSION

In our scoping review, we found four main models
of care for the management of geriatric patients in a
critical care setting: 1) dedicated geriatric beds, 2) ger-
iatric assessment by a geriatrician, 3) geriatric assess-
ment without geriatrician, and 4) other approaches.

Common elements can be found across these models
such as adapting the critical care environment to the
geriatric patient, involvement of a multidisciplinary
team, and regular assessment of geriatric conditions.

Different advantages and drawbacks are inherent in
each of these models. The dedicated ICU geriatric
bed approach is holistic with the environment and
interventions geared toward the needs of older adults.
However, this model has been described as being

April 2022 * Volume 4 * Number 4



Systematic Review

resource-intensive and challenging to implement. ICU
beds are limited with ICU to ward bed ratio ranging
from 3.4% to 9.0% in North America, with (38) most
hospitals functioning at 70-90% of their ICU bed ca-
pacity on any given day (39, 40). The availability of
step-down units is also limited, especially in small
community centers. Considering these limitations,
such models of care might be only applicable in high-
resource tertiary or academic centers and might not be
optimal for smaller community hospitals.

Geriatric assessment by a geriatrician is based on
the rationale of leveraging the geriatrician’s exper-
tise to assess and prevent geriatric syndromes such as
delirium and immobility (31). This model has been
successful in delirium prevention in postoperative or-
thopedic patients (41). Compared with the dedicated
geriatric beds, it offers a simpler organizational setting
with assessments performed within the ICU. An impor-
tant limiting factor is the availability of a geriatrician. In
many countries, geriatricians are in short supply (e.g.,
in Canada, there are only 300 geriatricians) (42). In
addition, the expertise of geriatricians is often required
in other well-established areas of expertise (oncology,
preoperative evaluation, and neurocognitive assess-
ment clinic). Given these limitations, the feasibility of
routine geriatric consultants for older ICU patients re-
mains to be proven. In addition, more data are required
to inform on the impact on patient outcomes.

Model of care of geriatric assessment without a ger-
iatrician highlights the relevance of a multidisciplinary
team in the management of older adults. While frailty
assessment by allied health professionals is well-estab-
lished (43), few studies have looked at CGA by personnel
who does not possess expertise in geriatric medicine and
its impact on patient outcomes (44, 45). The absence of
a geriatrician makes this model more feasible but still
requires high human resources from the multidiscipli-
nary team. The role of the medical expert in this model
is assumed by the treating physician. To our knowledge,
specific geriatric training is currently not part of most
ICU training programs; this obstacle could be addressed
in the long term by geriatric training in critical care phy-
sicians (32). Again, additional data on the impact of geri-
atric assessment with geriatricians are required.

The final model of care was broadly termed check-
lists, bundles of care, as well as incremental education
strategies. The publications reporting on this offered
insights into the care of geriatric patients in the critical
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care setting, but no structure for implementation and
uptake. Nonetheless, the underlying idea behind these
reports is the distillation and application of geriatric ex-
pertise in the clinical setting while not being resource-
intensive. Checklists and protocols can be integrated
into daily practices with an adequate education. These
interventions can be delivered with existing personnel,
therefore making them potentially more feasible com-
pared with previous models. Furthermore, protocols
and bundles have already shown their usefulness in the
critical care setting. ABCDEF bundles are associated
with a dose-response relationship and with improved
patient outcomes (46).

One major drawback of protocols and checklists is
that not every type of intervention can be easily and
safely applied to all patients. Therefore, incremental
educational strategies such as the NICHE program
(30) or the gradual integration of geriatric expertise
for intensivists (32) can facilitate the implementa-
tion of bundles and help address challenging areas.
Overall, they enter a broad thematic of holistic care of
the older adults in the critical care setting (31, 47). The
argument can be made that such a holistic approach
will not only benefit the geriatric population in critical
care but the chronically critically ill as well. However,
the impact of these types of interventions needs to be
better studied. In addition, all of the models described
have different resources and feasibility implications,
and there are little data to choose one model over the
other.

Our review has notable strengths. To our knowledge,
this is the first comprehensive review of the literature
about geriatric critical care. In addition, we are the first
to describe different models of care for geriatric patients.
Our review has limitations. First, while our search meth-
odology is quite complete, we might have missed unpub-
lished data on existing models of care. Second, we found
studies with a limited level of evidence, emphasizing the
need for further study in a patient population that com-
prises a large percentage of critically ill patients and one
that is rising. Considering the heterogeneity of the in-
cluded studies and the observational nature of most of
them, outcome data must be interpreted with caution.
Third, optimal timing and delivery of interventions re-
quire further investigations. Finally, there is no evidence
comparing models of care, and optimal models of care
remain undetermined, with factors such as availability of
resources having a major impact on feasibility.
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CONCLUSIONS

Geriatric patients comprise an increasing proportion
of critical care patients and critical care units; practi-
tioners will need to adapt to the different needs of the
geriatric population to optimize patient outcomes in-
cluding functional ability and quality of life. Data on
the optimal model of geriatric care with the ICU are
limited, and we were unable to ascertain the superi-
ority of a particular model. Future research and high-
quality studies will need to test out these models with
particular attention to describing patient-centered
outcomes, the feasibility of their implementation, and
cost-effectiveness to inform clinicians, stakeholders,
and care funders.
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