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Abstract
Background: Acute hospitalization may lead to posthospital syndrome, but no studies have investigated how this syndrome manifests and
geriatric syndromes are often used as synonym. However, studies on longitudinal associations between syndromes and adverse outcomes
are scarce. We aimed to analyze longitudinal associations between geriatric syndromes and functional decline (FD), readmission, and
mortality.
Methods: Prospective cohort study, including 401 acutely hospitalized patients (aged ≥ 70). We performed: (i) logistic regression analyses to
assess associations between patterns of geriatric syndromes as they develop over time (between admission and 1 month postdischarge), and
FD and readmission; (ii) generalized estimating equations to assess longitudinal associations between geriatric syndromes over five time points
(admission, discharge, 1, 2, and 3 months postdischarge) and FD, mortality, and readmission at 3 months postdischarge.
Results: After syndrome absent, syndrome present at both admission and 1 month postdischarge was most prevalent. Persistent patterns of
apathy (odds ratio [OR] = 4.35, 95% confidence interval [CI] = 1.54–12.30), pain (OR = 3.26, 95% CI = 1.21–8.8), malnutrition (OR = 3.4,
95% CI = 1.35–8.56), mobility impairment (OR = 6.65, 95% CI = 1.98–22.38), and fear of falling (OR = 3.17, 95% CI = 1.25–8.02) were
associated with FD. Developing cognitive impairment (OR = 6.40, 95% CI = 1.52–26.84), fatigue (OR = 4.71, 95% CI = 1.03–21.60),
and fall risk (OR = 4.30, 95% CI = 1.21–16.57) postdischarge, was associated with readmission; however, only 4%–6% developed these
syndromes. Over the course of five time points, mobility impairment, apathy, and incontinence were longitudinally associated with FD; apathy,
malnutrition, fatigue, and fall risk with mortality; malnutrition with readmission.
© The Author(s) 2020. Published by Oxford University Press on behalf of The Gerontological Society of America.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
bync/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial
re-use, please contact journals.permissions@oup.com
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Conclusion: Most geriatric syndromes are present at admission and patients are likely to retain them postdischarge. Several geriatric syndromes
are longitudinally associated with mortality and, particularly, persistently present syndromes place persons are at risk of FD. Although few
persons develop syndromes postdischarge, those developing cognitive impairment, fatigue, and fall risk were at increased readmission risk.
Keywords: Geriatric syndromes, Acute hospitalization, Postdischarge, Adverse outcomes

(admission, discharge, 1, 2, and 3 months postdischarge) and FD,
mortality, and readmission at 3 months postdischarge.

Methods
Study Design and Setting
The Hospital-ADL prospective cohort study was conducted between
October 2015 and June 2017. Details of the study have been described elsewhere (14). Participants were recruited from Internal
Medicine, Cardiology, or Geriatric wards of one University Medical
Center and five regional teaching hospitals in the Netherlands.
The study was approved by the Institutional Review board of the
Amsterdam University Medical Centers, location AMC, in The
Netherlands (Protocol ID: AMC2015_150) Local approval was provided by the participating hospitals. We adhered to the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines for reporting of observational studies (15).

Study Population
Patients admitted consecutively, aged 70 and older, acutely admitted
for at least 48 hours were approached. The following inclusion
criteria were applied: (i) adequate Dutch language proficiency to
complete questionnaires; and (ii) Mini-Mental State Examination
(MMSE) score ≥15 (16). Although delirium is a common geriatric
syndrome (17), we were not able to include delirious patients because an MMSE could not be performed or because patients scored
below 15. Further, patients were excluded if they: (i) had a life expectancy of ≤3 months (according to the attending physician); (ii)
were disabled in all Katz-ADLs (six items) (18). The attending medical doctor was asked for approval and confirmation that patients
could be approached and were, for example, not delirious or terminally ill.

Data Collection
Two researchers (R.S. and L.R.) visited the participating wards on
Mondays, Wednesdays, and Fridays. After informed consent was
obtained, patients were enrolled. The researchers were trained to
administer the study protocol to reduce observer variability. A comprehensive geriatric assessment (CGA) was completed to assess the
presence geriatric syndromes at baseline (≤48 hours after admission), discharge, 1 month (home visit), 2 months (by telephone),
and 3 months postdischarge (home visit). The CGA evaluated 12
health problems on the psychological, somatic, and functional domain, which are covered by the generally used definition of geriatric
syndromes (17,19). Data on the prevalence and course of geriatric
syndromes from admission until 3 months postdischarge has been
published elsewhere (11).
In the psychological domain, cognitive impairment and depressive symptoms were assessed, by performing, respectively, the
MMSE (cutoff point ≤23) (16) and Geriatric Depression Scale-15
(GDS, cutoff point ≥6) (20). Since apathy and depression are considered as separate entities and apathy has been reported to be
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After hospitalization for an acute medical illness, older persons are
at great risk of several adverse health outcomes. For over 30% of patients aged 65 and older, hospitalization leads to functional decline
(FD) (1–3), even when these individuals tend to have a good baseline
functioning level (4). Particularly, the first month postdischarge has
been marked as a crucial period for recovery, after which functional
impairments are likely to remain persistent (3). Additionally, over
30% of patients require another unplanned hospitalization in the
first 90 days postdischarge (5), and postdischarge mortality rates
within this same timeframe are as high as 16% (6). Extensive research has been conducted to identify risk factors at admission for
adverse postdischarge outcomes and found that, for example, old
age, the severity of the acute medical illness and comorbidity are
important risk factors for FD (7), readmission (5), and postdischarge
mortality (8).
A few years ago, it was proposed to use the term posthospital
syndrome to indicate the vulnerable period after acute hospitalization and a failure to recover to baseline functioning (9). It is thought
that patients do not only try to recover from the acute medical illness
but experience an acquired state of risk for readmission, due to the
adverse circumstance of hospitalization, including bed rest and malnutrition. While some studies support the hypothesis that in-hospital
factors may increase the risk of poor outcomes postdischarge
(2,7), no previous studies have investigated the real construct of a
posthospital syndrome, that is, how it manifests itself or how it is
defined in terms of actual symptoms that might be present during the
first months postdischarge.
Currently, when referring to a posthospital syndrome, geriatric
syndromes such as pain, depressive symptoms, and cognitive impairment are often used as a synonym. Previous research shows that
older patients present with an average of six geriatric syndromes
at time of admission (1) and the great majority of older patients
experiences at least one syndrome in the prehospital period (10).
Given that patients are likely to retain geriatric syndromes in the
postdischarge period (11), and strong associations have been observed between the presence of geriatric syndromes during hospitalization and FD (1,12,13), it is plausible that postdischarge geriatric
syndromes may place patients further at risk for adverse health
outcomes and, subsequently, form a hindrance to optimal recovery.
Currently missing, however, are studies that provide insight into the
longitudinal relationship between geriatric syndromes and adverse
outcomes over the course from admission until the first three critical
months posthospitalization.
In the present study, the Hospital-Associated Disability and
Impact on Daily Life (Hospital-ADL) study, we aimed to explore how single geriatric syndromes may contribute to adverse
postdischarge outcomes in acutely hospitalized patients aged 70
and older. Specifically, we aimed to describe patterns of single syndromes as they develop over time (between admission and 1 month
postdischarge) and to analyze the association between these patterns
of syndromes and FD and readmission at 3 months postdischarge.
Further, we aimed to assess longitudinal associations between the
presence of geriatric syndromes over the course of five time points
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Outcome Measures
FD was defined as a loss of independence in at least one of the
six basic Katz-ADL items (bathing, dressing, toileting, incontinence, transfer from bed-chair, and eating) (18) at 3 months
postdischarge compared to 2 weeks prior to admission. Data on
unplanned hospital readmissions within 90 days postdischarge
were gathered from patient records and we asked at follow-up
whether participants were acutely hospitalized in the last month.
Readmissions were considered as dichotomous outcome measure
(at least one readmission within 3 months). Data on mortality
were verified using patient records or obtained from general practitioners or family members.

Longitudinal Relationship Between Geriatric
Syndromes and Outcomes
The longitudinal relationship between geriatric syndromes and the
outcome variables was analyzed in two ways. First, logistic regressions were performed to analyze the relationship between patterns
of syndromes, as they develop between admission and 1 month
postdischarge, and FD and readmission. Based on their presence at
admission and 1 month postdischarge, the following four patterns
of geriatric syndromes were defined: (i) syndrome absent (absent
at both time points), (ii) syndrome persistent (syndrome present
at both time points), (iii) syndrome resolved (syndrome present at

admission and absent at 1 month), and (iv) syndrome developed
(syndrome absent at admission and present at 1 month). Because
a readmission could occur within 1 month postdischarge, that is
before the last measurement point of the pattern, we decided to assess associations between patterns and readmission in the second
or third month. It was not possible to determine the association
between patterns and mortality, because a large proportion of
participants who died, deceased during hospitalization or within
1 month (70%). Note, incontinence is included in the Katz-ADL
scale, which was used to determine FD. Therefore, we conducted a
sensitivity analysis by removing incontinence from the Katz-ADL
scale when assessing the association between patterns of incontinence and FD.
Second, longitudinal associations between the presence of geriatric syndromes over the course of all five time points (including
admission, discharge, 1, 2, and 3 months postdischarge, except for
malnutrition and cognitive impairment, which were not measured
at discharge and 2 months postdischarge, respectively) and FD, unplanned readmission, and mortality at 3 months postdischarge, were
assessed using generalized estimating equations (GEE) analyses with
an independent correlation structure. This is also known as a “dynamic logistic regression analysis,” which provides the same regression coefficients as a standard logistic regression analysis, but with
increased standard errors. This is necessary to take into account
the correlation between the repeated observations within the patient (33). The obtained odds ratios (ORs) represent the averaged
odds of FD, readmission or mortality in a subject with a certain
syndrome compared to a subject without that syndrome across all
five time points for each individual patient. Given that the included
covariates are not time-dependent in this relatively short timeframe,
the time variable itself was not part of the analysis (34). Note, also
with regard to the longitudinal association between incontinence
and FD, a sensitivity analysis was conducted in which we removed
incontinence from the Katz-ADL scale to measure FD. We present
adjusted models where we adjusted for demographics (age, sex, educational level, marital status, living situation) and comorbidity index
and length of hospital stay. Sensitivity analyses were performed:
All longitudinal analyses were repeated using only complete cases.
Furthermore, we corrected for multiple comparisons, using Holm’s
sequential rejective Bonferroni procedure (35).All statistical analyses
were performed using SPSS Statistics (version 24.0).

Results
Patient Characteristics
A total of 1,024 consecutive patients were eligible for participation,
of whom 505 did not meet the inclusion criteria, were too ill to participate or could not be approached within 48 hours as they were
not present at the ward during time of inclusion. Of the remaining
519, 401 consented to participate (Table 1). A total of 16.5% participants experienced FD, 10.0% deceased during hospitalization or
within 3 months postdischarge, and 33.9% were readmitted within
3 months. At 3 months postdischarge, besides the 40 participants
who died, 88 (21.9%) participants were lost to follow up Compared
to participants who did not leave the study, those who were lost to
follow up or died had a significant higher mean age (SD): 81.0 (6.6),
were more often single or divorced (59.4%) instead of married, had
a higher mean CCI-index (SD): 2.45 (2.13), had a longer median
(interquartile range [IQR]) length of hospital stay: 7.02 (4.6–12.0),
and were less often discharged home (76.2%).
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present postdischarge in qualitative research, we decided to assess apathy separately (using the GDS-3, cutoff point ≥2) (21,22).
Although some researchers distinguished apathy and depressive
symptoms into two nonoverlapping subscales (GDS-12 and GDS-3),
this is particularly done when apathy is the main topic of interest
(23,24). When assessing depressive symptoms the GDS-15 (cutoff
point ≥6) has been validated and is extensively used to assess depressive symptoms in an older patient population (25,26), which was
therefore used in our study, despite the statistical dependence between the GDS-15 and GDS-3.
In the somatic domain, we assessed pain, malnutrition, incontinence (17,19), using a Numerating Rating Scale (NRS, cutoff score
≥4) (27), the Short Nutritional Assessment Questionnaire (SNAQ)
(28), and continence item on the Katz-ADL (18), respectively. We
considered dizziness, because it is often the result of a multifactorial
interplay between medical and functional aspects (29), by asking the
question: “do you feel dizzy at this moment?.” Although less commonly described as geriatric syndrome, it was decided to assess fatigue (NRS cutoff score ≥4) (30), since it is an important feature of
frailty (17,31), and in previous qualitative research, it was reported
to be present postdischarge (22).
In the functional domain, mobility impairment (use of a
walking aid) and participants’ fall risk were taken into account.
Participants were asked whether they had a fall in the past
6 months prior to hospitalization, during their hospital stay, and
in the first, second, and third month postdischarge. Falls are often
accompanied by fear of falling (32), which was considered using a
NRS, cutoff score ≥4.
The presence of geriatric syndromes was measured at all five
time points with two exceptions: (i) malnutrition was not measured
at discharge because the SNAQ includes retrospective questions
on the previous months, which overlaps with hospital admission;
and (ii) cognitive impairment could not be measured at 2 months
postdischarge, because a telephone follow-up was performed at that
time point.
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Table 1. Baseline Characteristics of the Study Population

Table 1. Continued

Patient Characteristics

Patient Characteristics
79.7 (6.7)
206 (51.4)

337 (84.0)
9 (2.2)
55 (13.7)
209 (52.1)
64 (16.0)
128 (31.9)
359 (89.5)
101 (25.2)
89 (22.2)
120 (29.9)
91 (22.7)
2.14 (1.95)
260 (64.8)
52 (13.0)
41 (10.2)
133 (33.2)
58 (14.5)
45 (11.2)
122 (30.4)
75 (18.7)
13 (3.2)
11 (2.7)
15 (3.7)
62 (15.5)
5.8 (3.9–8.9)
317 (86.6)
6 (1.6)
20 (5.5)
6 (1.6)
17 (4.6)
116 (41.3)

92 (33.9)
51 (19.0)
45 (16.5)
24 (6.0)
14 (3.5)
10 (2.5)
92 (22.9)
57 (14.2)
15 (3.7)
20 (5.0)
110 (27.4)
69 (17.2)

Declined to participate at this time point
Deceased
Missing cases at 3 mo postdischarge, N (%)
(N = 401)
Lost to follow up
Deceased

12 (3.0)
29 (7.2)
128 (32.2)
88 (21.9)
40 (10.0)

Note: aStandard Deviation. bRange of 0 to 31, with a higher score indicating
more or more severe comorbidity (48). cUse of five or more different medications. dInterquartile range.

Relationship Between Patterns of Geriatric
Syndromes and FD and Readmission
Syndrome absent at both admission and 1 month postdischarge,
was the most frequently observed pattern for all geriatric syndromes. Persistent patterns (syndrome present at both admission and
1 month postdischarge) were the second most prevalent for depressive symptoms, apathy, malnutrition, incontinence, fatigue, mobility
impairment, functional impairment, and fear of falling. Syndrome
resolved (present at admission, absent at 1 month postdischarge)
was the second most often observed for cognitive impairment, pain,
dizziness, and fall risk. Cognitive impairment, fall risk, fatigue, depressive symptoms, dizziness, fear of falling, mobility impairment, incontinence were developed in less than 9% of patients postdischarge.
Slightly more participants developed pain, malnutrition, and apathy
postdischarge (Table 2).
Compared to patients in which these syndromes were absent at both
time points, patients with persistent apathy (OR = 4.35, 95% confidence
interval [CI] = 1.54–12.30), pain (OR = 3.26, 95% CI = 1.21–8.8),
malnutrition (OR = 3.4, 95% CI = 1.35–8.56), mobility impairment
(OR = 6.65, 95% CI = 1.98–22.38), and fear of falling (OR = 3.17,
95% CI = 1.25–8.02) were associated with FD (Supplementary Table
1). When depressive symptoms, incontinence, and mobility impairment
were absent at admission but present postdischarge, participants had
higher odds on FD compared to patients who had no syndromes at
both time points. Note, when the incontinence item was removed from
the Katz-ADL scale, no significant association was observed between
developing incontinence and FD (OR = 1.56, 95% CI = 0.53–4.53, adjusted for age, sex, educational level, marital status, living situation,
comorbidity index, and length of hospital stay). Syndrome resolved
patterns of cognitive impairment, mobility impairment, and fear of
falling were associated with FD. Malnutrition persistently present
at admission and 1 month postdischarge, was significantly associated with readmission. Participants who developed cognitive impairment (OR = 6.40, 95% CI = 1.52–26.84), fatigue (OR = 4.71, 95%
CI = 1.03–21.60), and fall risk (OR = 4.30, 95% CI = 1.21–16.57)
were at increased readmission risk.

Longitudinal Relationship Between Geriatric
Syndromes and FD, Mortality, and Readmission
Figure 1 and Supplementary Table 2 show the associations between
geriatric syndromes and FD over the course of five time points (admission, discharge, 1, 2, and 3 months postdischarge). Mobility impairment (OR = 3.73, 95% CI = 1.92–7.28, p < .001, α-value = 0.0045),
apathy (OR = 2.81, 95% CI = 1.65–4.80, p < .001, α-value = 0.005),
and incontinence (OR = 2.37, 95% CI = 1.35–4.17, p = .003, αvalue = 0.0056) were significantly associated with FD. Note, the
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Age in years, mean (SD)a (N = 401)
Male, N (%) (N = 401)
Living arrangements before admission, N (%)
(N = 401)
Independent
Nursing home
Senior residence/Assisted living
Marital status, N (%) (N = 401)
Married or living together
Single or divorced
Widow/widower
Born in the Netherlands, N (%) (N = 401)
Education, N (%) (N = 401)
Primary school
Elementary technical/domestic science school
Secondary vocational education
Higher level high school/third-level education
Charlson Comorbidity Indexb (mean, SD) (N = 401)
Polypharmacy, N(%)c (N = 401)
Hearing impairment, N (%) (N = 401)
Vision impairment, N (%) (N = 401)
Hospitalization in past 6 mo, N (%) (N = 401)
Primary admission diagnosis, N (%) (N = 401)
Infection
Gastrointestinal
Cardiac
Respiratory
Cancer (including hematology)
Electrolyte disturbance
Renal
Other
Length of hospital stay, Median (IQRd) (N = 387)
Discharge destination, N (%) (N = 366)
Home
Nursing home
Rehabilitation center
Assisted living
Other (eg, other hospital)
Received ambulatory physiotherapy or
occupational therapy within 3 mo postdischarge,
N (%) (N = 281)
Unplanned readmission within 3 mo postdischarge,
N (%) (N = 271)
Unplanned readmission during the second or third
month postdischarge, N (%) (N = 268)
Functional decline at 3 mo postdischarge,
N (%) (N = 273)
Missing cases at discharge, N (%) (N = 401)
Lost to follow up
Deceased
Missing cases at 1 mo postdischarge, N (%)
(N = 401)
Lost to follow up
Declined to participate at this time point
Deceased
Missing cases at 2 mo postdischarge, N (%)
(N = 401)
Lost to follow up
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Table 2. Patterns of Geriatric Syndromes from Admission Until 1 Month Postdischarge
Syndrome Absent
Absent at admission and
postdischarge

Syndrome Persistent
Present at admission and
postdischarge

Syndrome Resolved
Present at admission, recovery
postdischarge

Syndrome Developed
Absent at admission, present
postdischarge

Cognitive impairment (268)
Depressive symptoms (297)
Apathy (297)
Pain (305)
Malnutrition (304)
Incontinence (310)
Dizziness (306)
Fatigue (306)
Mobility impairment (310)
Fall risk (309)
Fear of Falling (305)

79.1 (212)
76.4 (227)
30.3 (90)
51.1 (156)
51.3 (156)
53.5 (166)
68.3 (209)
16.0 (49)
39.4 (122)
56.0 (173)
52.8 (161)

7.5 (20)
9.8 (29)
31.0 (92)
17.0 (52)
20.4 (62)
27.4 (85)
9.2 (28)
51.6 (158)
48.7 (151)
9.4 (29)
23.3 (71)

9.7 (26)
7.1 (21)
22.6 (67)
17.7 (54)
14.5 (44)
10.3 (32)
14.7 (45)
26.5 (81)
3.5 (11)
29.4 (91)
15.7 (48)

3.7 (10)
6.7 (20)
16.2 (48)
14.1 (43)
13.8 (42)
8.7 (27)
7.8 (24)
5.9 (18)
8.4 (26)
5.2 (16)
8.2 (25)

Note: In most participants, syndromes were absent both at admission and 1 month postdischarge. Syndrome persistent indicates that the syndrome is present
both at admission and at 1 month postdischarge. For example, in 23.3% of participants, fear of falling was both present at admission 1 month postdischarge; in
26.5% of participants, fatigue was present at admission but resolved at 1 month postdischarge. 13.8% of participants were not malnourished at admission but
was malnourished at 1 month postdischarge.

Discussion

Figure 1. Forest plot of the adjusted odds ratios and their 95% confidence
intervals for the longitudinal relationship between geriatric syndromes and
functional decline, mortality and readmission over the course of five time
points (admission, discharge, 1, 2, and 3 months postdischarge). Generalized
estimating equations models adjusted for age, sex, educational level, marital
status, living situation, comorbidity index, and length of hospital stay. See
Supplementary Table 2 for unadjusted results. Full color version is available
within the online issue.

associations between depressive symptoms, malnutrition, fear of
falling, cognitive impairment, pain, and fall risk did not remain significant after adjusting for repeated statistical procedures. Sensitivity
analyses using only complete cases with data on geriatric syndromes
at all time points provided slightly less strong associations with cognitive impairment, depressive symptoms, apathy, pain, fatigue, and fall
risk; the associations with malnutrition, incontinence, mobility impairment, and fear of falling became slightly stronger. When removing
incontinence from the Katz-ADL, the significant association between
incontinence and FD disappeared (OR = 1.73, 95% CI = 0.87–3.37,
adjusted for age, sex, educational level, marital status, living situation, comorbidity index, and length of hospital stay). Over all five
time points, the presence of apathy (OR = 3.52, 95% CI = 1.87–6.62,
p < .001, α-value = 0.0045), fall risk (OR = 2.69, 95% CI = 1.55–
4.69, p < .001, α-value = 0.005), malnutrition (OR = 3.16, 95%
CI = 1.70–5.89, p < .001, α-value = 0.0056), and fatigue (OR = 3.54,
95% CI = 1.63–7.71, p < .001, α-value = 0.00625) were significantly longitudinally associated with mortality. Depressive symptoms
(OR = 2.28, 95% CI = 1.11–4.70, p = .025) did not remain significant
after adjusting for repeated statistical procedures (α-value = 0.007).
Over all five time points, the presence of malnutrition (OR = 1.80,
95% CI = 1.21–2.68, p = .004, α-value = 0.0045) was longitudinal
associated with readmission. Fatigue (OR = 1.51, 95% CI = 1.04–
2.18, p = .029) did not remain significant after adjusting for repeated
statistical procedures (α-value = 0.005).

This prospective cohort study among acutely hospitalized older
patients showed that in particular persistent patterns (present at
admission and 1 month postdischarge) of apathy, pain, malnutrition, mobility impairment, and fear of falling seem to place patients at risk of FD. Although patients were unlikely to develop
syndromes after admission until 1 month postdischarge, it was
found that persons who developed cognitive impairment, fatigue,
and fall risk after admission until 1 month postdischarge, had significantly greater odds of readmission in the second or third month
postdischarge. Over the course of five time points (admission, discharge, 1, 2, and 3 months postdischarge), the presence of apathy,
incontinence, and mobility impairment was longitudinally associated with an increased risk of FD. Over all five time points, apathy,
malnutrition, fatigue, and fall risk were longitudinally associated
with mortality. Only the presence of malnutrition was longitudinally associated with readmission over the total course from admission until 3 months postdischarge.
Whereas cognitive impairment, pain, and dizziness were relatively often observed to resolve postdischarge, depressive symptoms,
apathy, malnutrition, incontinence, fatigue, mobility impairment,
and fear of falling, were more often persistently present, indicating
that patients’ vulnerability might be persistent. Besides, given that
the onset of the acute illness might be 2 weeks prior to admission (7)
and geriatric syndromes are often already present in the premorbid
period (10), it is likely that this vulnerability is already present before time of admission. In fact, it is conceivable that many of the
older patients in our study can be referred to as frail, given that
fatigue, malnutrition, and mobility impairment, are common features of frailty (31). In those frail patients, a relatively small acute
health problem might have evoked acute hospitalization and, subsequently, caused a health status change resulting in the onset of FD
(7,9,31). Strong associations between the presence of geriatric syndromes during hospitalization and FD have already been reported
in previous studies (1,12,13), and the current study provides novel
information particularly persistently present syndromes from admission until the first month postdischarge seem to place patients at
elevated risk of decline in ADL. Our results showed that persons
who developed cognitive impairment, fatigue or fall risk at 1 month
postdischarge were more likely to be readmitted in the second or
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Limitations
Some limitations of the study need to be addressed. Firstly, although
our study provided important information on associations between

geriatric syndromes and adverse outcomes, the study design, that
is, cohort, precluded determination of causality. Thirdly, since the
presence of most geriatric syndromes was determined through selfreport, the data may involve reporting bias. Fourthly, an extensive
questionnaire was administered and to decrease the burden of participation, it was decided to assess pain, fatigue, and fear of falling
with numeric rating scales (NRS) instead of comprehensive scales
such as the Falls Efficacy Scale (FES) (46), or Geriatric Pain Measure
(GPM) (47). However, using NRS might be a limitation, since NRS
and the applied cutoff scores have not been validated in this patient population. Fifthly, we did not collect data on the presence of
any home-based or ambulatory rehabilitation interventions during
the postdischarge period, which could limit any potential effect on
our outcomes. However, such interventions are not part of standard
care in The Netherlands and it is plausible that no or a very limited
number of participants received such interventions. Lastly, we
did not include delirious or severely cognitively impaired patients
(MMSE <15), patients who were too ill to participate and patients
who had a life expectancy of less than 3 months. This may have
led to an underestimation of the observed odds ratios in our study,
limiting generalizability of the results to these populations.

Conclusion
In acutely hospitalized older patients, most geriatric syndromes
are present at admission and patients are likely to retain them
postdischarge. Several geriatric syndromes are longitudinally associated with an increased risk mortality and, particularly, persistently
present syndromes place persons are at risk of FD. Although few
persons develop geriatric syndromes postdischarge, those who developed cognitive impairment, fatigue, and fall risk were at increased
readmission risk, which underscores the relevance of adequate transitional care interventions. Although few persons develop geriatric
syndromes postdischarge, those who developed cognitive impairment, fatigue, and fall risk were at increased readmission risk, which
underscores the relevance of adequate transitional care interventions. To also prevent FD or stimulate recovery, geriatric syndrome
assessment and management during and posthospitalization should
be important elements of such interventions.
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Supplementary data is available at The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences online.
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third month postdischarge than persons who did not have these syndromes at any time point. Yet, this may account for a very small part
of our study population, since only 4, 5, and 6% developed cognitive
impairment, fall risk, and fatigue, respectively. Whereas the presence
of several syndromes places patients at risk of both death and, to
a lesser extent, FD, longitudinal associations with readmission risk
was only observed for malnutrition over the course from admission
until 3 months postdischarge. This is in line with a previous study in
which an association between geriatric syndromes and FD was observed but not with readmission (36). Additionally, previous studies
showed that patient factors in general are much better in predicting
mortality than readmissions; rather hospitals and health system factors seem to place patients at risk of readmission (37–39).
In line with previous studies (1), it was found that several geriatric syndromes are associated with an increased risk of mortality.
The presence of geriatric syndromes might hence also reflect that
these older patients are in their last phase of life. Acute hospitalizations occur more often in patient’s last year of life and may, in turn,
play a role in further functional deterioration and the progression
of frailty in these already vulnerable patients (31). In these patients
advance care planning seems warranted to prevent unnecessary hospitalizations and initiate appropriate interventions to minimize the
presence, for example, depressive symptoms and fatigue, thereby
improving end of life care (40).
Our study provides a first exploration of single factors contributing to adverse outcomes and our findings seem to indicate that
negative outcomes might be rooted in a person’s vulnerable health
status that is persistently present from admission, or even the premorbid period, onwards. Further research is warranted, to assess
the longitudinal association between an accumulation of these
factors and adverse outcomes, using a comprehensive instrument
such a frailty index or clustering approach based on, for example,
a comprehensive geriatric assessment (CGA). In fact, CGA has already proven to be effective in the identification of vulnerable older
individuals in previous interventional studies and has increasingly
become standard practice in the hospital setting (41). Nevertheless,
CGA has limited effects on postdischarge outcomes, including functional status (42). This is probably due to a lack of follow-up on
recommendations in the CGA treatment plan and a focus on more
commonly acknowledged syndromes such as cognitive impairment
and incontinence. Integrating CGA in transitional care interventions,
including nurse care coordination to ensure a safe transition from
hospital to primary care setting seems crucial. Efforts to improve
discharge and transitional care have already proven to be effective
in reducing readmission rates (43), and mortality (44). To also prevent (further) FD or stimulate recovery, geriatric assessment and
management should thus be important elements of such (rehabilitation) interventions (45), including less commonly acknowledged
syndromes such as apathy and fear of falling. Although few patients
develop new syndromes postdischarge, further research is also warranted to assess which patients are at risk to develop cognitive impairment, fatigue, and fall risk, and subsequently to be readmitted.
At the same time, however, care providers should be aware that the
presence of geriatric syndromes could reflect that patients are at their
end of life. In these patients, advance care planning might be helpful
to improve end-of-life care (40).
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