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Key summary points

Aim This study aimed to explore the effects of geriatric syndromes and multimorbidity on health service utilization and
all-cause mortality among adults aged 80 and older in the YASAM project.

Findings Community-dwelling older adults had higher rates of multimorbidity and geriatric syndrome burden. Multimorbid-
ity increased the risk of outpatient, emergency, and hospital admissions, while higher geriatric syndrome burden and older
ages were associated with fewer outpatient admissions.

Message This study highlights the urgent need for healthcare strategies that specifically address the complex health needs
of the older adult, particularly those dealing with multimorbidity and geriatric syndromes. Even at advanced ages, targeted
interventions can make a meaningful difference in reducing healthcare utilization and mortality. It is not too late to imple-
ment proactive, personalized care approaches to improve outcomes for these vulnerable individuals.

Abstract

Purpose The increasing longevity of the population emphasizes the need for a deeper understanding of geriatric syndromes
and their implications for healthcare usage and mortality among older adults. This study aimed to identify risk factors associ-
ated with healthcare service utilization and mortality of community-dwelling adults aged 80 and older in YASAM project.
Methods This prospective cohort study was part of the HEAT-YASAM trial, which focused on the community-based
integrated healthy aging program for individuals aged 80 years and older in Balikesir, Tiirkiye. The burden of geriatric syn-
dromes was assessed based on a comprehensive evaluation at least two domains of the nutrition, cognitive, physcological and
locomotor capacities. The study outcome was healthcare services utilization (inpatient, outpatient, emergency admission)
and all-cause mortality data obtained during follow-up period (9 months).

Results The cohort consisted of 5018 participants with a mean age of 85.8 years, predominantly female (53.1%). On the
multivariable analysis, geriatric syndrome burden and Deyo Charlson Comorbidity index (D-CCI) score significant on inde-
pendent predictors of 9-month mortality (p=0.01). Higher geriatric syndrome burden was linked to an approximately 10%
lower risk for outpatient admissions (p=0.01) and every point increase in the D-CCI score was associated with a 1.3-fold
increased risk of utilizing outpatient services (p =0.01). For multimorbidity, every point increase corresponded to a 2.6-fold
higher risk of inpatient admissions (p=0.01) and a 1.2-fold higher risk of emergency admissions (p =0.01).
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Conclusions This study demonstrate that a geriatric syndrome burden and multimorbidity has a significant impact on health-
care utilization and mortality in adults aged 80 years and older. Integrated comprehensive, coordinated, and patient-centered
care models for this population facing multiple geriatric syndromes could positively impact the healthcare system.

Trial registration The trial was prospectively registered at ClinicalTrials.gov. Identifier: NCT05993572 Registered on 15

July 2023.

Keywords Frailty - Geriatric assessment - Healthcare - Malnutrition - Mortality - Multimorbidity

Introduction

The number of older individuals has significantly increased
over the past few decades [1]. This demographic shift has
brought to the forefront the growing prevalence of geriatric
syndromes, such as cognitive, mood, nutrition, and mobil-
ity impairments, among this vulnerable population [2]. The
synergistic effect of these multiple geriatric syndromes,
commonly referred to as the "geriatric syndrome burden,"
presents a significant public health challenge [3]. Numerous
studies have shown that the presence of geriatric syndromes,
either individually or together, is a strong predictor of nega-
tive health outcomes, including an increased risk of death [4,
5]. Regarding the higher mortality rate observed in the older
population, it remains challenging to determine the precise
collective or individual impact of geriatric syndromes and/
or comorbidities on this outcome [6].

The healthcare system faces a complex challenge in
addressing the healthcare utilization of the older popula-
tion with a significant burden of geriatric syndromes [7].
Research has consistently shown that the presence of geri-
atric syndromes, such as frailty, is a strong predictor of
increased healthcare utilization, including more frequent
hospitalizations, longer lengths of stay, and higher rates of
emergency department visits and nursing home admissions
[8, 9]. Furthermore, outpatient clinics can be inaccessible for
the older individuals due to mobility issues, further exacer-
bating the challenges in providing comprehensive and acces-
sible healthcare [10]. In light of these concerns, the question
arises: is it still too late to do something about the impact of
geriatric syndromes on healthcare services utilization and
mortality among community-dwelling older adults?

In the context of our recent research project-related inte-
grated healthy aging program (YASAM), we have provided
evidence that a substantial proportion of community-dwell-
ing older adults within the study population is affected by
geriatric syndromes, such as cognitive impairment, possible
sarcopenia, and frailty [11]. Furthermore, these community-
based integrated healthy aging program for the older par-
ticipants has the potential to significantly reduce emergency
admissions and may also reduce outpatient visits, although
this effect has not yet reached statistical significance [11].
Given the vulnerability of older population, it is crucial to
investigate the geriatric syndrome burden and their influence
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on healthcare services utilization and mortality. According
to the World Health Organization (WHO), emphasizing
especially four key domains of geriatric syndrome burden
including nutritional, cognitive, psychological and locomo-
tor capacity of older adults with helps create a more holistic
view of aging, guiding clinicians and caregivers in develop-
ing better, individualized care plans that enhance quality of
life and independence for older adults [12]. Therefore, we
aimed to identify geriatric syndrome burden and multimor-
bidity to demonstrate their potential impact on healthcare
utilization and mortality, as well as to define characteristics
among community-dwelling older adults in YASAM project.

Methods
Study design and study population

The current study was a secondary analysis of data from the
HEAT-YASAM trial conducted in Balikesir, Turkey. The
data set used in this analysis includes the information of
older adults who participated in the project between 2023
and 2024 under the supervision and guidance of the YASAM
project coordinator center in Balikesir [11]. All 80 years and
older adults in this program were included in this study and
no exclusion criteria were employed. The informed con-
sent was obtained from participants or primary relatives.
This study was approved by the Clinical Research Ethics
Committee of the Hospital, University of Health Sciences,
and was conducted in accordance with the Declaration of
Helsinki (Decision number: 2023-3-24, Clinical Trials.gov:
NCT05993572).

Comprehensive geriatric assessment in older adults

To assess physical performance in activities of daily living
(ADL), we used the ADL scale, which includes tasks, such
as bathing, dressing, transferring, toileting, urinary control,
and feeding. Participants were scored on a scale from O to 6,
with lower scores indicating poorer functional performance.
Scores of 5 or 6 indicated full functional capacity, 3 or 4
reflected moderate functional impairment, and 2 or below
indicated severe functional impairment in daily activities
[13].
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In addition, we used the Instrumental Activities of Daily
Living (IADL) scale to assess more complex tasks such
as using the telephone, shopping, preparing meals, house-
work, and medication administration. IADL scores ranged
from O to 8, with lower scores indicating greater difficulty
in performing these tasks. Scores from 6 to 8 indicated full
functionality, while scores between 4 and 6 show moderate
dependency. Scores of 4 or less reflected a high level of
dependency [14].

Frailty status was determined using the Clinical Frail
Scale (CFS), which assigns a score between 1 and 9 depend-
ing on the degree of frailty, ranging from very fit to termi-
nally ill. This scale provided valuable insights into the gen-
eral state of health and vulnerability of the participants [15].

Geriatric syndrome burden, which defined as at least two
problems in to main domain of comprehensive assessment
which include nutrition, cognitive, physcological and loco-
motor capacities. These domains have been emphasized in
the integrated care for older people (ICOPE) according to
the WHO [12].

1. Nutrition: nutritional status was assessed using the
Mini Nutrition Assessment—Short Form (MNA-SF),
which examines factors, such as food intake, weight
loss, mobility, mental stress, and body mass index. An
MNA-SF score 11 or lower points indicated a risk of
malnutrition [16].

2. Cognitive capacity: cognitive function was assessed
using the Mini-Cog test, which assesses cognitive
impairment using tasks involving memory and accuracy
in drawing a clock [17]. In addition, the mini-mental
state examination (MMSE) was used to assess various
cognitive domains, such as orientation, attention, mem-
ory, and visuospatial abilities. Participants score 24 or
lower indicated cognitive impairment in the participants
[18].

3. Psychological capacity: depressive symptoms were
measured using the PHQ-2 and the Yesavage Geriatric
Depression Scale. The PHQ-2 questionnaire assessed
the frequency of depressed mood and anhedonia, with
scores > 1 indicating a risk of depression [19]. The GDS-
15 provided a comprehensive assessment of depressive
symptoms in older adults using 15 items and helped
identify individuals affective disorder. GDS-15 score
higher from 5 indicated depression in participants [20].

4. Locomotor capacity, sarcopenia (possible), and fall
(risk): physical mobility was assessed using the Chair
Stand test (CST). This test measured the time it took par-
ticipants to stand up five times with their arms crossed,
providing valuable information about the participants'

strength, balance and mobility. According to the Asian
Working Group for Sarcopenia (AWGS) 2019, possible
sarcopenia is defined as the chair-stand test (CST) five
times taking > 12 s [21]. Time-Up and Go (TUG) test
was used for assessed of balance and physical perfor-
mance. The TUG test measured the time it took them to
walk to a 3 m, turn around, and return to a sitting posi-
tion and TUG > 13.5 s indicated fall risk [22].

Data sources

In Tiirkiye, the person who is admitted to a healthcare utiliza-
tion registered in the Turkish National Patient Registry [23].
These national registries included all data on hospital admis-
sion [24]. It can be found a detailed description of used data-
bases from previous research [11].

Covariates

Existing comorbidities were used for the calculation of the
modified Deyo—Charlson Comorbidity Index (D-CCI) score
which assigns a weighted score to possible comorbid condi-
tions based on the relative 1-year risk of mortality [25, 26].

Multimorbidity burden was defined as a individual having
two or more concurrent chronic health conditions [27].

Study outcomes

The study outcome was healthcare services utilization (inpa-
tient, outpatient, emergency admission) and all-cause mortality
data obtained during follow-up period (9 months).

Statistical analysis

Continuous variables that are not normally distributed are
presented as the median and 25th—75th interquartile range
(IQR), whereas categorical data are presented as numbers
and proportions. Univariate Cox regression analysis evaluated
the association between the study variable and the outcomes.
Subsequently, a multivariable Cox regression model was con-
structed to adjust for potential clinically and statistically sig-
nificant variables. To avoid multicollinearity and interactions
among study variables, geriatric syndrome burden including
nutrition, cognitive, physcological, and locomotor capacities
was considered as one of the structural variables of the study.
The results were reported as hazard ratio (HR) and 95% con-
fidence interval (95% CI). All statistical tests were two-tailed,
and an alpha error of up to 5% was considered acceptable. All
analyses were performed using SPSS (Statistical Package for
Social Sciences) version 22.
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Results
Basic characteristics

The study sample comprised 5018 individuals that
80 years and older with median age was 87 (25th—75th
IQR: 84-90 years) years with a predominance of women in
the total group (n: 2667, 53.1%). The prevalence of hyper-
tension was 60.8%, diabetes mellitus was %15.3, coronary
artery disease was 21.7% in the entire population. Cer-
ebrovascular disease and chronic obstructive pulmonary
disease was less than %10, respectively (5.4% and 6.6%).
Individuals that 80 years and older with multimorbidity
burden which defined as at least two comorbidies was
aproximately half of the entire population (47.9%). Table 1
shows the baseline characteristics of the study population.

Over the course of the 9-month follow-up period, 49.1%
of the older individuals visited the outpatient clinic, 29.9%
visited the emergency department, and 4.9% were hospital-
ized. After the follow-up, 270 participants (0.05%) were
determined to have dropped out, and mortality rate was
3% (Table 1).

Predictors of mortality and healthcare utilization
including outpatient, inpatient and emergency
admission

We analyzed the predictors for 9-month mortality using
Cox regression model. The omnibus test confrmed that
the model was highly significant (- 2LL =1795.039,
27(2)=49.854, p=0.01). On the univariate Cox regres-
sion analysis, age, gender, D-CCI score, and geriatric
syndrome burden were found independent risk factors for
the 9-month mortality (p <0.01). On the multivariable
analysis, Geriatric syndrome burden (HR =1.56; 95% CI
1.31-1.85; p=0.01) and D-CCI score (HR =1.24; 95% CI
1.07-1.44; p=0.01) remained significant on independent
predictors of 9-month mortality. Per each 1 point increase
in baseline geriatric syndrome burden was associated
with 1.6 times and D-CCI score was associated with 1.2
times increased risk of 9-month mortality (Table 2). Age,
(p=0.02) and gender (p =0.01) also reach statistical sig-
nifcance in the multivariate Cox regression analysis.

We analyzed the predictors for outpatient clinic using
Cox regression model. The omnibus test confrmed that
the model was highly significant (—2LL =29,697.375,
7°(2)=153.521, p=0.01). On the univariate Cox regres-
sion analysis, age, gender, multimorbidity, and geriatric
syndrome burden were found independent risk factors for
this outcome (p <0.01). On the multivariable analysis,
Geriatric syndrome burden (p =0.01) and multimorbidity
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Table 1 Characteristics of the study population

Variables 5018 (100%)
Demographic and clinical data
Age (90 years and older), n (%) 1344 (26.8)
Gender, n (%)
Female 2667 (53.1)
Geographical regions (Balikesir), n (%)
Marmara 1253 (25.0)
Aegean 1104 (22.0)
Central 847 (16.9)
Eastern 931 (18.5)
Southern 884 (17.6)
Hypertension, n (%) 3014 (60.8)
Diabetes mellitus, n (%) 772 (15.3)
Coronary artery disease, n (%) 1088 (21.7)
Cerebrovascular disease, n (%) 273 (5.4)
Chronic obstructive pulmonary disease, n (%) 333 (6.6)
Modified D-CCI score, median (min—-max) 2 (0-8)
Multimorbidity burden (>2), n (%) 2406 (47.9)
Functional impairment (moderate or severe), n (%) 3440 (68.5)
Dependency (moderate or high), n (%) 2643 (52.7)
Frailty (moderate or severe), n (%) 1247 (24.8)
Sarcopenia (possible), n (%) 3984 (79.4)
Malnutrition, n (%) 1358 (27.1)
Fall (risk), n (%) 4024 (80.2)
Cognitive impairment, n (%) 1860 (37.1)
Affective disorder (depression), n (%) 423 (8.4)
Geriatric syndrome burden' (>2), (%) 2830 (56.4)
Outcomes
Hospital admissions?
Outpatient clinic, n (%) 2333 (49.1)
Emergency room, n (%) 1412 (29.9)
Inpatient clinic, n (%) 248 (4.9)
Mortality (9 months)?, n (%) 144 (3.0)

D-CCI Deyo Charlson comorbidity index

!Geriatric syndrome burden includes at least two domains of the
nutrition, cognitive, physcological and locomotor capacities

2Loss of follow-up =270 participants

(p=0.01) remained significant on independent predictors
of utilization outpatient clinic. Per each 1 point increase
in baseline geriatric syndrome burden was associated with
aproximatly %10 lower risk for outpatient admission and
for each 1 point increase D-CCI score was associated with
1.3 times increased risk of this outcome (Table 2). Age
also reach statistical signifcance in the multivariate Cox
regression analysis (p =0.01).

We analyzed the predictors for inpatient clinic and emer-
gency admission using Cox regression model. The omni-
bus test confrmed that the model was highly significant,
respectively (—2LL =2644.940, y*(2)=44.433, p=0.01),
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Table 2 Predictors of outcomes in the study population
Variables 9-month mortality Outpatient clinic Inpatient clinic Emergency admission
Hazard ratio (95%  p value Hazard ratio (95%  p value Hazard ratio (95%  p value Hazard ratio (95%  p value
CI) CI) CI) CI)
Age (years) 1.06 (1.01-1.10) 0.02 0.66 (0.59-0.74) 0.01 - -
Gender (male) 3.86 (1.97-7.58) 0.01 - 1.72 (1.06-2.78) 0.03 -
Multimorbidity - 1.30 (1.19-1.42) 0.01 2.64 (1.91-3.64) 0.01 1.21 (1.08-1.36) 0.01
burden
D-CCI score 1.24 (1.07-1.44) 0.01 - - -
Geriatric syndrome  1.56 (1.31-1.85) 0.01 0.91 (0.87-0.95) 0.01 1.13 (0.98-1.30) 0.08 0.98 (0.93-1.04) 0.52
burden'

Values given in bold indicate statistically significant results (p < 0.05)
CI confidence interval; D-CCI Deyo—Charlson comorbidity index

!Geriatric syndrome burden includes at least two domains of the nutrition, cognitive, physcological and locomotor capacities

(=2LL=17,088.571, y*(2)=9995, p=0.007). Per each
1 point increase in multimorbidity burden was associated
with aproximatly 2.6 higher risk for outpatient admission
and 1.2 higher risk for emergency admission (p=0.01) and
(p=0.01). Geriatric syndrome burden did not reach stati-
cally significance for these outcomes (p >0.05).

Discussion

The findings of this study on the older community-dwell-
ing adults yielded three key insights. First, this population
exhibits a higher prevalence of multimorbidity and geriatric
syndrome burden. Second, our findings indicated a signifi-
cant correlation between the prevalence of comorbidities
and the incidence of geriatric syndromes and mortality.
Furthermore, a high comorbidity burden was associated
with an increased risk of admission to the outpatient clinic,
emergency department, and hospitalization. Third, in con-
trast with the findings of previous studies, a high burden of
geriatric syndromes and older age was found to be inversely
related to outpatient admission [28, 29]. In other words,
older individuals who have a higher burden of geriatric
syndromes particularly benefit from the YASAM project in
terms of healthcare utilization. Based on these findings, we
can suggest that integrated care models for this population
could positively impact the healthcare system. These models
can provide comprehensive, coordinated, and patient-cen-
tered care, especially for older individuals facing multiple
geriatric syndromes.

It is important to note that geriatric syndromes are not
simply a result of the ageing process; rather, they are multi-
factorial conditions resulting from the interaction of biologi-
cal changes associated with ageing and environmental fac-
tors [30]. Our findings prove that both geriatric syndromes
and comorbidities significantly influence mortality, with

geriatric syndromes being particularly critical [31]. This
aligns with existing literature that emphasises the profound
impact of these syndromes on overall health outcomes in
older adults [32, 33]. The early identification and manage-
ment of geriatric syndromes may prove an effective strategy
for reducing mortality rates among this vulnerable popula-
tion [34].

The current literature indicates that older adults with a
greater prevalence of geriatric syndromes and comorbidi-
ties are more likely to have complex medical needs and
require frequent healthcare services [35]. This is reflected in
their higher rates of hospitalization, emergency department
admission, and specialist consultations in comparison with
individuals in better health [36]. Our comprehensive analysis
indicates that older adults who experience a higher burden
of geriatric syndromes, such as malnutrition, falls, sarcope-
nia, depression and cognitive impairment, tend to demon-
strate a reduced utilization of outpatient clinic services in
comparison with their counterparts with a lower syndrome
burden. This trend may be influenced by a multitude of fac-
tors, including physical limitations that affect mobility, cog-
nitive decline impacting decision-making and scheduling,
as well as a lack of available social support to assist with
transportation and appointment coordination [37]. It is pos-
sible to assume that due to the potential reasons mentioned
earlier, these individuals might postpone seeking medical
help until their conditions have worsened to a point, where
they need extensive medical treatment and can no longer
be managed at home [38, 39]. Furthermore, our research
emphasizes the necessity for a multidisciplinary approach to
address the diverse and complex needs of older adults with
geriatric syndromes. It is vital to consider not only medical
interventions but also social support, mental health services,
and environmental modifications to ensure a comprehensive
approach to the care of this vulnerable population [40].
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The strengths of this study, it is notable that the sam-
ple included a substantial number of participants aged
80 years and older, reflecting a population that is repre-
sentative of the general older adult population without
the imposition of exclusionary criteria. This enhances the
generalisability of the findings, particularly concerning
healthcare service utilization and mortality predictors.
However, it is important to consider the limitations of the
study as well. The utilisation of existing registries for data
collection may potentially introduce biases or inaccura-
cies, depending on the completeness and quality of the
records. Furthermore, while the study captures significant
predictors for mortality, the observational nature may limit
causal inferences about the relationships between certain
comorbidities and health outcomes over time. Moreover,
we considered geriatric syndrome burden and multimor-
bidity in the form of a binary structural variable, it was
not possible to assess the full range of geriatric syndromes
or comorbidities.

In conclusion, the impact of geriatric syndromes on
healthcare services utilization and mortality among commu-
nity-dwelling older adults represents a significant challenge
that cannot be disregarded. To effectively address this issue,
a collaborative approach involving healthcare professionals,
policymakers, and the community is essential.

Acknowledgements The authors thank all the participants and health-
care personnel in the YASAM center and the provincial health depart-
ment involved in the study.

Author contributions Conceptualization: B.K. and S.E.K. Method-
ology: B.K. and S.E.K. Formal analysis and investigation: B.K. and
S.E.K. Writing—original draft preparation: B.K. Writing—review and
editing: B.K. and S.E.K. Supervision: B.K. and S.E.K.

Funding This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Data availability The data that support the findings of this study are
available upon reasonable request from the corresponding author.

Declarations

Conflict of interest On behalf of all authors, the corresponding author
states that there is no conflict of interest.

Ethical approval This study was approved by the Clinical Research
Ethics Committee of the Hospital, University of Health Sciences, and
was conducted in accordance with the Declaration of Helsinki (Deci-
sion number:2023-3-24, Clinical Trials.gov: NCT05993572).

Informed consent Verbal and written informed consent was obtained
from participants or relatives who agreed to take part in the YASAM
project.

@ Springer

References

1. Vaupel JW (1997) The remarkable improvements in survival at
older ages. Philos Trans R Soc Lond B Biol Sci. https://doi.org/
10.1098/rstb.1997.0164

2. Sciacchitano S, Carola V, Nicolais G et al (2024) To be frail or
not to be frail: this is the question—a critical narrative review
of frailty. J Clin Med. https://doi.org/10.3390/jcm13030721

3. Bulut EA, Soysal P, Isik AT (2018) Frequency and coincidence
of geriatric syndromes according to age groups: single-center
experience in Turkey between 2013 and 2017. Clin Interv
Aging. https://doi.org/10.2147/cia.s180281

4. Vermeiren S, Vella-Azzopardi R, Beckwee D et al (2016) Frailty
and the prediction of negative health outcomes: a meta-analysis.
J Am Med Dir Assoc. https://doi.org/10.1016/j.jamda.2016.09.
010

5. Inouye SK, Studenski S, Tinetti ME et al (2007) Geriatric syn-
dromes: clinical, research, and policy implications of a core
geriatric concept. J Am Geriatr Soc. https://doi.org/10.1111/j.
1532-5415.2007.01156.x

6. Ho VP, Bensken WP, Warner DF et al (2022) Association of
complex multimorbidity and long-term survival after emergency
general surgery in older patients with Medicare. JAMA Surg.
https://doi.org/10.1001/jamasurg.2022.0811

7. Prince MJ, Wu F, Guo Y et al (2015) The burden of disease in
older people and implications for health policy and practice.
Lancet. https://doi.org/10.1016/s0140-6736(14)61347-7

8. Aminzadeh F, Dalziel WB (2002) Older adults in the emergency
department: a systematic review of patterns of use, adverse
outcomes, and effectiveness of interventions. Ann Emerg Med.
https://doi.org/10.1067/mem.2002.121523

9. Cesari M, Prince M, Thiyagarajan JA et al (2016) Frailty: an
emerging public health priority. ] Am Med Dir Assoc. https://
doi.org/10.1016/j.jamda.2015.12.016

10. Fried LP, Tangen CM, Walston J et al (2001) Frailty in older
adults: evidence for a phenotype. J Gerontol A Biol Sci Med
Sci. https://doi.org/10.1093/gerona/56.3.m146

11. Katipoglu B, Kocyigit SE, Ergun U et al (2024) A community-
based integrated healthy aging program at a tertiary hospital
(YASAM) for the oldest old participants may have the potential
to reduce emergency admission: Preliminary evidence from a
pre—post-intervention study. J Emerg Med. https://doi.org/10.
1016/j.jemermed.2024.12.009

12. Sum G, Lau LK, Jabbar KA et al (2022) The World Health
Organization (WHO) integrated care for older people (ICOPE)
framework: a narrative review on 1ts adoption worldwide and
lessons learnt. Int J Environ Res Public Health. https://doi.org/
10.3390/ijerph20010154

13. Arik G, Varan HD, Yavuz BB et al (2015) Validation of Katz
index of independence in activities of daily living in Turkish
older adults. Arch Gerontol Geriatr. https://doi.org/10.1016/j.
archger.2015.08.019

14. Isik EI, Yilmaz S, Uysal I et al (2020) Adaptation of the Lawton
mstrumental activities of daily living scale to Turkish: validity
and reliability study. Ann Geriatr Med Res. https://doi.org/10.
4235/agmr.19.0051

15. Rockwood K, Song X, MacKnight C et al (2005) A global
clinical measure of fitness and frailty in elderly people. CMAJ.
https://doi.org/10.1503/cmaj.050051

16. Sarikaya D, Halil M, Kuyumcu ME et al (2015) Mini nutritional
assessment test long and short form are valid screening tools in
Turkish older adults. Arch Gerontol Geriatr. https://doi.org/10.
1016/j.archger.2015.04.006

17. Borson S, Scanlan JM, Chen P et al (2003) The Mini-Cog as a
screen for dementia: validation in a population-based sample.


https://doi.org/10.1098/rstb.1997.0164
https://doi.org/10.1098/rstb.1997.0164
https://doi.org/10.3390/jcm13030721
https://doi.org/10.2147/cia.s180281
https://doi.org/10.1016/j.jamda.2016.09.010
https://doi.org/10.1016/j.jamda.2016.09.010
https://doi.org/10.1111/j.1532-5415.2007.01156.x
https://doi.org/10.1111/j.1532-5415.2007.01156.x
https://doi.org/10.1001/jamasurg.2022.0811
https://doi.org/10.1016/s0140-6736(14)61347-7
https://doi.org/10.1067/mem.2002.121523
https://doi.org/10.1016/j.jamda.2015.12.016
https://doi.org/10.1016/j.jamda.2015.12.016
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1016/j.jemermed.2024.12.009
https://doi.org/10.1016/j.jemermed.2024.12.009
https://doi.org/10.3390/ijerph20010154
https://doi.org/10.3390/ijerph20010154
https://doi.org/10.1016/j.archger.2015.08.019
https://doi.org/10.1016/j.archger.2015.08.019
https://doi.org/10.4235/agmr.19.0051
https://doi.org/10.4235/agmr.19.0051
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1016/j.archger.2015.04.006
https://doi.org/10.1016/j.archger.2015.04.006

European Geriatric Medicine (2025) 16:1055-1061

1061

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

J Am Geriatr Soc. https://doi.org/10.1046/j.1532-5415.2003.
51465.x

. Kiiciikdeveci AA, Kutlay S, Elhan AH et al (2005) Preliminary

study to evaluate the validity of the mini-mental state examina-
tion in a normal population in Turkey. Int J Rehabil Res. https://
doi.org/10.1097/00004356-200503000-00011

Manea L, Gilbody S, Hewitt C et al (2016) Identifying depres-
sion with the PHQ-2: a diagnostic meta-analysis. J Affect Dis-
ord. https://doi.org/10.1016/j.jad.2016.06.003

Sheikh JI, Yesavage JA (2014) Geriatric depression scale
(GDS): recent evidence and development of a shorter version.
Clin Gerontol. https://doi.org/10.1300/j018v05n01_09
Ueshima J, Maeda K, Shimizu A et al (2021) Diagnostic accuracy
of sarcopenia by “possible sarcopenia.” Arch Gerontol Geriatr.
https://doi.org/10.1016/j.archger.2021.104484

Podsiadlo D, Richardson S (1991) The timed “Up & Go”: a test
of basic functional mobility for frail elderly persons. J Am Geriatr
Soc. https://doi.org/10.1111/j.1532-5415.1991.tb01616.x

Abay RN, Katipoglu Z (2022) The correlation between pseu-
doexfoliation syndrome and the triglyceride-glucose index.
Graefe’s Arch Clin Exp Ophthalmol. https://doi.org/10.1007/
s00417-022-05737-z

Katipoglu Z, Abay RN (2023) The relationship between dry eye
disease and anticholinergic burden. Eye. https://doi.org/10.1038/
$41433-023-02442-x

Charlson ME, Pompei P, Ales KL et al (1987) A new method of
classifying prognostic comorbidity in longitudinal studies: devel-
opment and validation. J Chronic Dis. https://doi.org/10.1016/
0021-9681(87)90171-8

Charlson M, Szatrowski TP, Peterson J et al (1994) Validation of
a combined comorbidity index. J Clin Epidemiol. https://doi.org/
10.1016/0895-4356(94)90129-5

Salive ME (2013) Multimorbidity in older adults. Epidemiol Rev.
https://doi.org/10.1093/epirev/mxs009

Moller J, Rausch C, Laflamme L et al (2022) Geriatric syndromes
and subsequent healthcare utilization among older community
dwellers in Stockholm. Eur J Ageing. https://doi.org/10.1007/
$10433-021-00600-2

Hajek A, Brettschneider C, Van den Bussche H et al (2018) Lon-
gitudinal analysis of outpatient physician visits in the oldest old:
results of the AgeQualiDe prospective cohort study. J Nutr Health
Aging. https://doi.org/10.1007/s12603-018-0997-5

Anpalahan M, Gibson S (2008) Geriatric syndromes as predictors
of adverse outcomes of hospitalization. Intern Med J. https://doi.
org/10.1111/.1445-5994.2007.01398.x

Lee PG, Cigolle C, Blaum C (2009) The co-occurrence of chronic
diseases and geriatric syndromes: the health and retirement study.

32.

33.

34.

35.

36.

37.

38.

39.

40.

J Am Geriatr Soc. https://doi.org/10.1111/j.1532-5415.2008.
02150.x

Koroukian SM, Schiltz N, Warner DF et al (2016) Combinations
of chronic conditions, functional limitations, and geriatric syn-
dromes that predict health outcomes. J Gen Intern Med. https://
doi.org/10.1007/s11606-016-3590-9

Vegda K, Nie JX, Wang L et al (2009) Trends in health ser-
vices utilization, medication use, and health conditions among
older adults: a 2-year retrospective chart review in a primary
care practice. BMC Health Serv Res. https://doi.org/10.1186/
1472-6963-9-217

Michielsen L, Bischoff EW, Schermer T et al (2023) Primary
healthcare competencies needed in the management of person-
centred integrated care for chronic illness and multimorbidity:
results of a scoping review. BMC Prim Care. https://doi.org/10.
1186/s12875-023-02050-4

Rahaman M, Das P, Chouhan P et al (2024) Determinants of
accessing healthcare services for outpatient care: a study on older
adults in India. Int J] Healthc Manag. https://doi.org/10.1080/
20479700.2022.2157072

Ganguli I, Chant ED, Orav EJ et al (2024) Health care contact
days among older adults in traditional medicare: a cross-sectional
study. Ann Intern Med. https://doi.org/10.7326/m23-2331

Wang Y (2024) Psychological well-being, spousal caregiving and
utilization of healthcare services among older adults. Adv Older
Adults’ Well-Being. https://doi.org/10.1007/978-981-97-3569-3_8
Hartgerink JM, Cramm JM, Bakker TJ et al (2014) The impor-
tance of relational coordination for integrated care delivery to
older patients in the hospital. J Nurs Manag. https://doi.org/10.
1111/.1365-2834.2012.01481.x

Zonneveld N, Driessen N, Stiissgen RAJ et al (2018) Values of
integrated care: a systematic review. Int J Integr Care. https://doi.
org/10.5334/ijic.4172

Valentijn PP, Schepman SM, Opheij W et al (2013) Understanding
integrated care: a comprehensive conceptual framework based on
the integrative functions of primary care. Int J Integr Care. https://
doi.org/10.5334/ijic.886

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1046/j.1532-5415.2003.51465.x
https://doi.org/10.1046/j.1532-5415.2003.51465.x
https://doi.org/10.1097/00004356-200503000-00011
https://doi.org/10.1097/00004356-200503000-00011
https://doi.org/10.1016/j.jad.2016.06.003
https://doi.org/10.1300/j018v05n01_09
https://doi.org/10.1016/j.archger.2021.104484
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1007/s00417-022-05737-z
https://doi.org/10.1007/s00417-022-05737-z
https://doi.org/10.1038/s41433-023-02442-x
https://doi.org/10.1038/s41433-023-02442-x
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0895-4356(94)90129-5
https://doi.org/10.1016/0895-4356(94)90129-5
https://doi.org/10.1093/epirev/mxs009
https://doi.org/10.1007/s10433-021-00600-2
https://doi.org/10.1007/s10433-021-00600-2
https://doi.org/10.1007/s12603-018-0997-5
https://doi.org/10.1111/j.1445-5994.2007.01398.x
https://doi.org/10.1111/j.1445-5994.2007.01398.x
https://doi.org/10.1111/j.1532-5415.2008.02150.x
https://doi.org/10.1111/j.1532-5415.2008.02150.x
https://doi.org/10.1007/s11606-016-3590-9
https://doi.org/10.1007/s11606-016-3590-9
https://doi.org/10.1186/1472-6963-9-217
https://doi.org/10.1186/1472-6963-9-217
https://doi.org/10.1186/s12875-023-02050-4
https://doi.org/10.1186/s12875-023-02050-4
https://doi.org/10.1080/20479700.2022.2157072
https://doi.org/10.1080/20479700.2022.2157072
https://doi.org/10.7326/m23-2331
https://doi.org/10.1007/978-981-97-3569-3_8
https://doi.org/10.1111/j.1365-2834.2012.01481.x
https://doi.org/10.1111/j.1365-2834.2012.01481.x
https://doi.org/10.5334/ijic.4172
https://doi.org/10.5334/ijic.4172
https://doi.org/10.5334/ijic.886
https://doi.org/10.5334/ijic.886

	Impact of geriatric syndrome burden on healthcare services utilization and mortality among community-dwelling older adults: is it still too late to do something?
	Key summary points
	Aim 
	Findings 
	Message 

	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Introduction
	Methods
	Study design and study population
	Comprehensive geriatric assessment in older adults
	Data sources
	Covariates
	Study outcomes
	Statistical analysis

	Results
	Basic characteristics
	Predictors of mortality and healthcare utilization including outpatient, inpatient and emergency admission

	Discussion
	Acknowledgements 
	References




