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Background: Acute geriatric units (AGUs) require efficient discharge planning tools. Risk factors for discharge from an AGU to 
post-acute care (PAC) have not previously been investigated in detail.
Methods: The objective is to identify risk factors for PAC transfer. The DAMAGE (prospective multicenter cohort) consecutively 
included more than 3500 subjects aged 75 or older and admitted to an AGU. The patients underwent a comprehensive geriatric 
assessment (CGA) during their stay in the AGU. Only community-dwelling patients admitted to the AGU from the emergency 
department were included in the analysis. We recorded the characteristics of the care pathway and identified risk factors for discharge 
to home or to a PAC facility.
Results: 1928 patients were included. Loss of functional independence (a decrease in the Katz activities of daily living (ADL) score 
between 1 month prior to admission and AGU admission), living alone, social isolation, a high Katz ADL score at home, a low Katz 
ADL on admission, and delirium on admission were risk factors for transfer to PAC. Obesity, an elevated serum albumin level, and 
community-acquired infection were associated with discharge to home. Neither sex nor age was a risk factor for home discharge or 
transfer to PAC.
Conclusion: The present results might help clinicians and discharge planning teams to identify patients at risk of transfer to PAC 
more reliably and promptly in AGUs.
Keywords: care transitions, health services, rehabilitation, risk factors, acute geriatric unit

Introduction
In demographically changing societies, the optimization of care pathways for older people is a major challenge. In an 
efficient pathway, the flow of hospitalized older patients must be aligned with the “right care, right time, right place, 
every time” concept.1 Some hospitals have set up planning discharge and specialized teams that manage transfers and 
discharges to home and optimize patient flows.2,3 One of the challenges in planning discharge is the rapidly identification 
of patients who will require post-acute care (PAC). An appropriate discharge plan can reduce the hospital readmission 
rate and the length of hospital stay and might thus improve health outcomes while decreasing costs.4,5 Studies of surgical 
and neurology wards have shown that older age and poor functional independence are risk factors for transfer to PAC.6–9 
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Specific tools7–10 have been developed to identify patients at risk of transfer to PAC and it has been shown that the use of 
some of these tools is associated with a shorter length of hospital stay.9,11

Acute geriatric units (AGUs) provide specific care for frail, dependent or multimorbid older adults with acute health 
problems. The patient pathways for older people admitted to an AGU can be complex, due to the individuals’ frailty and/ 
or dependency. In well-documented cases, most patients are admitted from home to the emergency department and are 
then transferred to the AGU.12–14 The downstream transfers of older people hospitalized in AGU have not been 
investigated in as much detail, and risk factors for transfer from an AGU to PAC have not been extensively identified 
and characterized.

DAMAGE is a prospective multicenter cohort study that comprises over 3500 consecutively included adults aged 75 
and over and having been admitted to an AGU. These patients underwent a comprehensive geriatric assessment (CGA, 
including a description of the care pathway) during their stay in the AGU. Based on data for community-dwelling 
members of the DAMAGE cohort admitted to the AGU from the emergency department, we sought to determine the 
frequency of PAC transfer and identify risk factors for PAC transfer.

Materials and Methods
Study Design
The DAMAGE study is a multicenter, prospective cohort study of patients aged 75 or over hospitalized in an AGU in the 
Hauts de France and Normandie regions of France (NCT02949635). The six participating centers are Lille University 
Medical Center (Lille, France; two AGUs), Saint Philibert Hospital (Lille, France), Amiens-Picardie University Medical 
Center (Amiens, France), Caen University Medical Center (Caen, France), and Saint Quentin General Hospital (Saint 
Quentin, France). The inclusion period ran from September 14th, 2016, to January 29th, 2018. Each DAMAGE 
investigating center had a discharge planning team composed of a head nurse, a social worker, and a supervising 
physician. The study was funded by the French Ministry of Health. The DAMAGE study’s methodology has been 
described in detail elsewhere.15,16 The main goal of the DAMAGE cohort was to study outcomes after a stay in the UGA 
and we included 3509 patients for the primary objective analysis. This study is a post-hoc analysis.

Ethical Approval
The DAMAGE study was performed in compliance with the tenets of the Declaration of Helsinki and was approved by 
an institutional review board (CPP Nord-Ouest IV, Lille, France) on February 13th, 2015. An amendment was approved 
on January 21st, 2016 (reference: IDRCB 2014 A01670 47, CNIL. bxA15352514).

The patients and their primary family caregivers or legal representatives were given detailed verbal and written 
information about the study, in order to ensure that the patients fully understood the potential risks and benefits of 
participation. In accordance with the French legislation on observational, non-interventional studies of routine clinical 
care, written consent was not required. The patients were informed that they could refuse to participate in the study and 
that refusal would not have any impact on their treatment in the AGU. If the patient was unable to refuse to participate in 
the DAMAGE study (notably because of severe neurocognitive disorders), the next of kin or legal representative could 
refuse participation. All participants were free to withdraw from the study at any time. This withdrawal had no impact on 
the care received.

Inclusion and Exclusion Criteria
All patients aged 75 and over, with health insurance coverage and hospitalized in an AGU were eligible for inclusion in 
the study. Patients hospitalized in the AGU for less than 48 hours were not included because this short length of stay 
prevented the completion of a CGA. Furthermore, patients admitted for immediate palliative care were not considered for 
inclusion. Lastly, patients who refused to participate in the study (as notified by the patient or his/her primary family 
caregiver or legal representative) were not included. However, cognitive impairment was not an exclusion criterion 
per se.
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In order to have a study care pathway that was as homogeneous as possible, we selected a dichotomous care pathway: 
only community-dwelling patients admitted to an AGU from the emergency department and discharge to home or PAC 
transfer (ie transfer to a bed in a post-acute care and rehabilitation facility; in France, post-acute care can only be 
performed in dedicated facilities with an mean length of stay of 35.5 for patients aged 85 and over;17,18 home-based 
rehabilitation is not available in France) were included in the final analysis. Patients who died in the AGU and patients 
who were transferred to another acute care ward (eg a surgical ward or a non-geriatric ward) and did not return to the 
AGU were excluded. Patients transferred to palliative care units or having received palliative care during their stay in the 
AGU were also excluded.

Collection of Data During the Stay in the AGU
Data were collected via a specific case report form. The social, medical and geriatric variables recorded within 72 hours 
of admission to the AGU are listed in Appendix 1; they included the age, sex, type of home environment, the number of 
medications usually taken, the number of other hospital stays in the last 6 months, the Charlson Comorbidity Index, 
dependency at home 1 month prior to admission and on admission (according to the Katz Index of Independence in 
Activities of Daily Living (Katz ADL)) and change in the Katz ADL score between 1 month prior to admission to AGU 
and on admission, malnutrition (weight loss >5% in the previous month or >10% in the previous 6 months, or a body 
mass index <21), cognitive disorders, and standard laboratory variables (if several values were available, the one 
recorded closest to the time of admission was selected for analysis). A daily evaluation of the patient’s clinical status 
enabled the AGU’s physicians to determine whether or not discharge was medically feasible but had been delayed for 
some reason. The quality of the collected data was audited (Appendix 1). On the patient’s last day in the AGU, the 
discharge destination (home or PAC) was noted.

Statistical Analysis
Categorical variables were expressed as the frequency (percentage). Continuous variables were expressed as the mean ± 
standard deviation (SD), the median [interquartile range (IQR)], or the median (range). The normality of distribution was 
checked graphically and by using the Shapiro–Wilk test. Risk factors for transfer to PAC were analyzed using bivariate 
logistic regression models; the effect size was quantified as the odds ratio (ORs) [95% confidence interval (CI)]. For each 
continuous predictor, the log-linearity assumption was assessed using restricted cubic spline functions.19 When evidence of 
a non-log-linear relationship was found, continuous predictors were analyzed in quartiles. The absence of co-linearity 
between candidate predictors was assessed by calculating the variance inflation factors.20 Redundant variables were 
eliminated, with retention of the most relevant clinical variable. Candidate predictors with p<0.20 in a bivariate analysis 
were considered for inclusion in a multivariable logistic regression model. The full model was simplified using a stepwise 
backward selection procedure with a removal criterion of 0.05. To avoid case deletion in multivariate analyses, missing data 
for candidate predictors were imputed by multiple imputations using the regression-switching approach (chained 
equations, m=25 imputations).21 We used 25 imputations which allow to have a maximal fraction of missing information 
(FMI)/m<1%. The imputation procedure was performed under the missing-at-random assumption using all candidate 
predictors, with the predictive mean-matching method (for continuous variables) or binary, ordinal, or multinomial logistic 
regression models (for categorical variables). Rubin’s rules were used to combine the estimates derived from multiple 
imputed data sets.22 The median (range) of c-statistics (corresponding to the area under the receiver operating characteristic 
curve) across the 25 imputed datasets were reported.23 The threshold for statistical significance was set to p<0.05, and all 
tests were two-tailed. All analysis were performed with SAS software (release 9.4, SAS Institute, Cary, NC).

Results
Flow Chart
Of the 3509 DAMAGE cohort members hospitalized in an AGU, 1928 (54.9%) were living at home prior to admission 
through the emergency department and discharge to home (n=1317 (68.3%)) or a PAC facility (n=611 (31.7%)) 
(Figure 1).
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Characteristics on Admission
The general characteristics of the study population are summarized in Table 1. The population was old (mean age: 86), 
with female predominance (64.5%). There were high frequencies of geriatric syndromes at home, polypharmacy (72.8% 
were taking more than five prescription drugs), impaired mobility (confinement to bed or a chair, or walking with 
assistance only) (59.3%), living alone (54,4%), a history of falls (51.4%), and cognitive disorders (50.1%). There was 
a high frequency of geriatric syndrome on admission, including dependency (62.5% of the patients had a Katz ADL score 
<5 on admission), acute loss of functional independence (an absolute decrease in the Katz ADL score of 1 point or more 
between home and the AGU, in 42.1% of cases), malnutrition (27.1%), obesity (18.8%), delirium (15.7%), and a low 
mean ± SD serum albumin level (32.1 ± 5.2). Differences between patients discharged to home and those discharged to 
PAC are summarized in Table 2.

The DAMAGE cohort 

3509 people aged ≥75

588 not admi"ed from the emergency 
department:

- 166 admi"ed from home
- 373 admi"ed from another acute 

care unit
- 37 admi"ed from a PAHC unit
- 12 with missing data

2208 admi"ed to the AGU from 
the emergency department

280 not discharged to home or to PAC

- 99 died in the AGU
- 78 were transferred to a nursing 

home
- 62 were transferred to another 

non-geriatric medical or surgical 
acute unit (without returning to 
the AGU)

- 41 were transferred to a pallia#ve 
care unit or received pallia#ve care
in the AGU

1928 discharged from the AGU to 
home or to PAC

1317 discharged to home 611 discharged to PAC

2796 community-dwelling pa#ents 
from the Damage cohort (3509 

pa#ents in AGU)

713 living in an ins#tu#on

Figure 1 Study flow chart.
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Table 1 Characteristics of the Overall Study Population (n=1928)

N Value

CHARACTERISTICS AT HOME

Age, years 1928 86.0 ± 5.3

≥ 85 years 1183 (61.4)
Sex (female) 1928 1243 (64.5)

Living alone 1919 1043 (54.4)
Socially isolated 1910 184 (9.6)

Hospitalized at least once in the previous 6 months 1928 679 (35.2)

Charlson Comorbidity Index 1923 2 (1–3)
Cancer 1914 286 (14.9)

Metastatic cancer 286 37 (12.9)

Heart failurea 1928
No 1430 (74.2)

Mild 347 (18.0)

Moderate-to-severe 151 (7.8)

GERIATRIC SYNDROMES AT HOME

Cognitive disorderb 1926 964 (50.1)

History of depression 1914 336 (17.6)

Number of drugs taken at home 1924 7 (5 to 10)
0 to 5 524 (27.2)

6 to 9 863 (44.9)

≥ 10 537 (27.9)
Psychotropic medication 1928 966 (50.1)

Katz ADL score at home 5.0 (4.0–6.0)

0 to 2 235 (12.9)
2.5 to 4.5 484 (26.6)

5 to 6 1099 (60.5)

Walking ability 1916
Cannot walk: confined to bed or a chair 217 (11.3)

Walks with assistance 919 (48.0)

Walks unaided 780 (40.7)
History of falls 1549 796 (51.4)

CHARACTERISTICS AT ADMISSION

Time interval between hospital admission and AGU admission ≥2 days 1877 152 (8.1)

Community-acquired infection 1928 456 (23.7)
Blood hemoglobin level, g/L 1926 11.7 ± 1.9

Serum creatinine level, µmol/mL 1927 88.4 (65.4–114.9)

Estimated glomerular filtration rate, according to the CKD-Epi equation (mL/min/1.73m²) 1928
< 15 31 (1.6)

15 to 29 201 (10.4)

30 to 44 360 (18.7)
45 to 59 426 (22.1)

≥ 60 910 (47.2)

Serum vitamin D level, ng/mL 1815 22.4 ± 13.3
Serum albumin level, g/L 1892 32.1 ± 5.2

Body weight on admission, kg 1843 65.4 (55.4–77.5)

Body mass index, kg.m−2 1788 25.4 ± 5.6
Obesityc 1788 336 (18.8)

(Continued)
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Factors Associated with Discharge to PAC in AGU Patients
The results of the multivariate analysis are summarized in Table 3. (Missing data for individual variables ranged from 0 
to 19.7%, leading to 33.3% of patients with missing data in multivariable model. All those missing data were imputed for 

Table 1 (Continued). 

N Value

GERIATRIC SYNDROMES AT ADMISSION

Katz ADL score on admission 1920 4.0 (2.0–5.5)

0 to 2 560 (29.2)

2.5 to 4.5 691 (36.0)
5 to 6 669 (34.8)

Change in the Katz ADL score (home vs admission) 1814 −0.5 (−2.0–0)

−0.5 or less 1050 (57.9)
−1.5 to −1 293 (16.1)

−2.5 to −2 243 (13.4)

−3 or more 228 (12.6)
Malnutritiond 1928 523 (27.1)

Swallowing disorder 1899 200 (10.5)

Delirium on admission 1928 302 (15.7)
DISCHARGE TO 1928

Home 1317 (68.3)

PAC 611 (31.7)

Notes: Values are presented as the frequency (percentage), mean ± standard deviation, or median [IQR]. aNo = no heart failure, mild= 
New York Heart Association grade 1 or 2, moderate-to-severe = New York Heart Association grade 3 or 4. bMemory complaints reported by 
the family or patient, or known dementia. cBody mass index ≥ 30 kg.m−2. dWeight loss >5% in the previous month or >10% in the previous 6 
months, or a body mass index <21. 
Abbreviations: ADL, activities of daily living; PAC, post-acute care;

Table 2 Bivariate Analyses of Risk Factors for Transfer to PAC in the Overall Study Population

Home (n=1317) PAC (n=611) OR (95% CI) P

CHARACTERISTICS AT HOME

Age ≥ 85 years 783 (59.5) 400 (65.5) 1.29 (1.06 to 1.58) 0.012

Sex (female) 819 (62.2) 424 (69.4) 1.38 (1.12 to 1.69) 0.002
Living alone 647 (49.4) 396 (65.0) 1.91 (1.56 to 2.32) <0.001

Socially isolated 103 (7.9) 81 (13.4) 1.80 (1.33 to 2.46) <0.001

Hospitalized in the previous 6 months 459 (34.9) 220 (36.0) 1.05 (0.86 to 1.29) 0.62
Charlson Comorbidity Index 2 (1 to 3) 2 (1 to 3) 0.93 (0.88 to 0.98) 0.012

Heart failurea 0.18

No 977 (74.2) 453 (74.1) 1.00 (ref.) –
Mild 228 (17.3) 119 (19.5) 1.13 (0.88 to 1.44) 0.35

Moderate-to-severe 113 (8.5) 39 (6.4) 0.75 (0.51 to 1.10) 0.14

Cancer 199 (15.2) 87 (14.3) 0.93 (0.71 to 1.22) 0.58

GERIATRIC SYNDROMES AT HOME

Cognitive disorderb 633 (48.1) 331 (54.2) 1.27 (1.05 to 1.54) 0.014

History of depression 217 (16.6) 119 (19.6) 1.23 (0.96 to 1.57) 0.11

Number of drugs taken at home 0.091
0 to 5 357 (27.2) 167 (27.4) 1.00 (ref.) -

6 to 9 572 (43.5) 291 (47.8) 1.09 (0.86 to 1.37) 0.48

≥ 10 386 (29.3) 151 (24.8) 0.84 (0.64 to 1.09) 0.18

(Continued)
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Table 2 (Continued). 

Home (n=1317) PAC (n=611) OR (95% CI) P

Psychotropic medication 650 (49.4) 316 (51.7) 1.10 (0.91 to 1.33) 0.33

Katz ADL score at home <0.001
0 to 2 186 (15.0) 49 (8.5) 1.00 (ref.) -

2.5 to 4.5 298 (24.0) 186 (32.3) 2.37 (1.65 to 3.41) <0.001

5 to 6 758 (61.0) 341 (59.2) 1.71 (1.22 to 2.40) 0.002
Walking ability <0.001

Cannot walk: confined to bed or a chair 172 (13.1) 45 (7.4) 1.00 (ref.) -

Walks with assistance 561 (42.8) 358 (59.1) 2.44 (1.71 to 3.48) <0.001
Walks unaided 577 (44.1) 203 (33.5) 1.35 (0.93 to 1.94) 0.11

History of falls 470 (45.0) 326 (64.7) 2.24 (1.80 to 2.79) <0.001

CHARACTERISTICS AT ADMISSION

Time interval between hospital admission and AGU 
admission ≥2 days

96 (7.5) 56 (9.3) 1.26 (0.90 to 1.78) 0.18

Community-acquired infection 334 (25.4) 122 (20.0) 0.73 (0.58 to 0.93) 0.010

Blood hemoglobin level, g/L 11.8 ± 1.9 11.6 ± 1.8 0.96 (0.91 to 1.01) 0.095
Serum creatinine level, µmol/mLc 88.4(67.6 to 119.8) 84.0(61.9 to 113.2) 0.98 (0.96 to 1.00) 0.050

Estimated glomerular filtration rate, according to the 
CKD-Epi equation (mL/min/1.73m²)

0.71

< 15 23 (1.7) 8 (1.3) 1.00 (ref.) -

15 to 29 144 (10.9) 57 (9.3) 1.14 (0.48 to 2.69) 0.77
30 to 44 244 (18.5) 116 (19.0) 1.37 (0.59 to 3.15) 0.46

45 to 59 294 (22.3) 132 (21.6) 1.29 (0.56 to 2.96) 0.55

≥ 60 612 (46.5) 298 (48.8) 1.40 (0.62 to 3.17) 0.42
Serum vitamin D level, ng/mL 22.4 ± 13.3 22.3 ± 13.2 1.00 (0.99 to 1.01) 0.84

Serum albumin level, g/L 32.2 ± 5.3 31.7 ± 5.1 0.98 (0.96 to 1.00) 0.056

Body weight on admission, kg 0.23
31.5 to 55.2 299 (23.9) 159 (26.8) 1.00 (ref.) -

55.3 to 65.4 307 (24.6) 157 (26.5) 0.96 (0.73 to 1.26) 0.78

65.5 to 77.2 317 (25.4) 144 (24.3) 0.85 (0.65 to 1.13) 0.26
77.3 to 129.0 327 (26.1) 133 (22.4) 0.77 (0.58 to 1.01) 0.059

Obesityd 248 (20.4) 88 (15.4) 0.71 (0.55 to 0.93) 0.013

GERIATRIC SYNDROMES AT ADMISSION

Katz ADL score on admission <0.001
0 to 2 338 (25.7) 222 (36.6) 1.00 (ref.) -

2.5 to 4.5 433 (33.0) 258 (42.5) 0.91 (0.72 to 1.14) 0.40

5 to 6 542 (41.3) 127 (20.9) 0.36 (0.28 to 0.46) <0.001
Change in the Katz ADL score (home vs admission) <0.001

−0.5 or more 830 (66.9) 220 (38.4) 1.00 (ref.) -

−1.5 to −1 192 (15.5) 101 (17.6) 1.99 (1.50 to 2.63) <0.001
−2.5 to −2 133 (10.7) 110 (19.2) 3.12 (2.33 to 4.18) <0.001

−3 or less 86 (6.9) 142 (24.8) 6.23 (4.59 to 8.46) <0.001

Malnutritione 326 (24.8) 197 (32.2) 1.45 (1.17 to 1.79) <0.001
Swallowing disorder 137 (10.6) 63 (10.5) 0.99 (0.72 to 1.36) 0.96

Delirium on admission 172 (13.1) 130 (21.3) 1.80 (1.40 to 2.31) <0.001

Notes: Values are presented as the frequency (percentage), mean ± standard deviation, or median [IQR]. aNo = no heart failure, Mild= New York Heart Association grade 1 
or 2, Moderate-to-severe = New York Heart Association grade 3 or 4. bMemory complaints reported by the family or patient, or known dementia. cOR for a 10 µmol/mL 
increment. dBody mass index ≥ 30 kg.m−2. eWeight loss >5% in the previous month or >10% in the previous 6 months, or a body mass index <21. 
Abbreviations: OR, odds ratio; CI, confidence interval; ADL, activities of daily living; PAC, post-acute care.
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the multivariable analyses). The model’s median (range) area under the curve was 0.721 (0.717 to 0.724). All the 
variables associated with a greater risk of transfer to PAC were related to either social conditions (living alone, and social 
isolation), geriatric syndromes at home (a history of falls, impaired Walking ability) and geriatric syndromes at admission 
(delirium on admission, and an absolute decrease in the Katz ADL score of 1 point or more between home and the AGU).

Conversely, most of the variables associated with a lower risk of transfer to PAC were medical conditions: obesity, 
community-acquired infection, and an elevated serum albumin level. The only geriatric syndrome associated with a lower 
risk of transfer to PAC was a high Katz ADL score on admission. Neither sex nor age was a risk factor for transfer to 
PAC or to home.

Discussion
Geriatric Syndromes and Risk Factors for PAC
The present study is the first to have looked at risk factors for transfer to PAC among older patients in the AGU. Ideally, 
the main risk factors for transfer to PAC should be easily identifiable upon admission to the AGU; this would enable the 
AGU’s discharge planning team to forecast and plan the patients’ care trajectories more accurately. Most of the risk 
factors in the present study were geriatric syndromes; the main factor was the absolute decrease in the Katz ADL score 

Table 3 Multivariable Analysis of Risk Factors for Transfer to PAC in the 
Overall Population

OR (95% CI) P

CHARACTERISTICS AT HOME

Living alone 1.74 (1.37 to 2.19) <0.001
Socially isolated 1.48 (1.03 to 2.10) 0.031

GERIATRIC SYNDROMES AT HOME

Walking ability 0.006
Cannot walk: confined to bed or a chair 1.00 (ref.) –

Walks with assistance 1.52 (0.91 to 2.53) 0.11

Walks unaided 1.05 (0.61 to 1.81) 0.86
History of fall 1.58 (1.22 to 2.04) <0.001

CHARACTERISTICS AT ADMISSION

Community-acquired infection 0.70 (0.53 to 0.91) 0.008

Serum albumin level, g/L 0.98 (0.95 to 0.99) 0.044
Obesitya 0.68 (0.51 to 0.91) 0.009

GERIATRIC SYNDROMES AT ADMISSION

Katz ADL score on admission 0.041

0 to 2 1.00 (ref.) -
2.5 to 4.5 0.93 (0.68 to 1.27) 0.66

5 to 6 0.63 (0.42 to 0.95) 0.027

Change in the Katz ADL score  
(home vs admission)

<0.001

−0.5 or more 1.00 (ref.) -

−1.5 to −1 1.52 (1.09 to 2.11) 0.012
−2.5 to −2 1.98 (1.38 to 2.83) <0.001

−3 or less 3.69 (2.44 to 5.59) <0.001

Delirium on admission 1.40 (1.04 to 1.87) 0.024

Notes: Odds ratios and p-values were calculated after handling missing values by multiple imputation 
(m=25). aBody mass index ≥ 30 kg.m−2. 
Abbreviations: OR, odds ratio; CI, confidence interval; ADL, activities of daily living; PAC, post- 
acute care.
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between home and the AGU. The likelihood of AGU-PAC transfer was more influenced by the presence of a geriatric 
syndrome (acute loss of functional independence, delirium, falls, malnutrition, etc.) and social conditions (living alone or 
social isolation) than by the community-dwelling patients’ other characteristics (eg age, sex, cancer, or heart failure). The 
risk factors sometimes reported in the literature (age, low functional dependence at home, the number of comorbid 
conditions, and cognitive disorders) were not statistically significant in our AGU patient population.24–26

Most previous studies of risk factors associated with transfer to PAC were conducted in other clinical settings and 
units (surgical wards, stroke units, internal medicine wards, etc.). In a study of surgical wards, Sacks et al25 showed that 
older age, admission from another acute care facility, partial or full functional dependency before surgery, and a higher 
number of comorbidities were all associated with a greater risk-adjusted OR for transfer to PAC after various operations. 
The studies by Yeates10 and Sattler24 (in a trauma setting and after total knee arthroplasty, respectively) gave similar 
results. Chang27 showed that the Activity Measure for Post-Acute Care “6-Clicks” Basic Mobility Inpatient Short Form 
score at admission to an acute stroke unit was the only significant predictor of transfer a post-acute inpatient rehabilita-
tion facility. A score developed by Louis-Simonet et al took account of many aspects (including age, and functional 
independence in hospital on day 1 and day 3) with good sensitivity and specificity in a population whose mean age 
ranged from 62 to 71.28 Our present study of older patients in the AGU gave some novel results. Firstly, partial or full 
functional dependency before hospital admission (ie confinement to bed or a chair) was associated with discharge to 
home. Moreover, the change in the Katz ADL score was strongly associated with transfer to PAC - especially if the acute 
loss of functional independence was marked. This result highlights the need to know the patient’s level of functional 
dependency at home and on admission to the AGU when selecting the best care trajectory. The other risk factors 
identified were living alone, social isolation, delirium on admission, a history of falls, and impaired walking ability. 
Conversely, obesity, an elevated albumin level, and community-acquired infections were AGU-specific risk factors for 
home discharge and have not been flagged up by studies in other settings.

Benefits and Tools for Discharge Planning Teams
Taken as a whole, our results suggest that discharge planning teams could apply a specific patient score or selection 
process on admission to the AGU. Holland et al showed that older age, walking limitation, living alone before admission, 
and the level of disability indicate the need for a specialized discharge planning team in surgery units.8,29–31 

A specialized discharge planning team may also be of value in the management of cancer patients.7 Indeed, discharge 
is often delayed by the lack of a suitable care facility.32,33 Various studies have shown the benefits of discharge planning 
in PAC units34–38 or at home with a care network.39 However, the effectiveness of in-hospital rehabilitation in 
deconditioned, older subjects is still under investigation.40 The risk-benefit ratio of discharge to PAC or to home is 
not easy to assess and raises ethical issues. Although many discharge planning programs are in operation, there are no 
guidelines or clinical trial evidence on the risk-benefit ratio.41 This lack of decision-making guidelines prompts the 
adoption of subjective approaches based on organizational factors and the clinicians’ preferences and characteristics.42

Strengths
The present study had several strengths. Firstly, the study cohort was large, with more than 1900 patients out of 
a prospective cohort of 3500 consecutively included subjects. Secondly, the proportion of missing data at baseline was 
low. Thirdly, we performed a multicenter study of AGUs; there are few studies of this type. Fourthly, the DAMAGE trial 
included a CGA and a standardized evaluation of the main geriatric syndromes. Lastly, the small number of exclusion 
criteria and the ability to include patients with cognitive disorders enabled us to minimize selection bias and thus study 
a population that was highly representative of patients receiving routine care in the AGUs.

Limitations
Firstly, our models were based on data collected in a single national cohort, and most of the investigating centers were 
teaching hospitals whose care provision and population profiles are not necessarily representative of France as a whole. 
In fact, the significance of certain variables may depend on the context of care. Secondly, we did not take account of in- 
hospital complications or study the process of deciding whether to transfer to home or to a PAC. Consequently, we were 
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not able to stratify our analysis according to the care the AGU patients would need in PAC; however, our study’s 
objective was to identify risk factors that could be recorded upon admission to the AGU. Thirdly, the variables collected 
here corresponded to our standard geriatric practice and the specific context of nursing care and disease prevention in the 
AGU. Hence, the models should be used with caution with frail older patients hospitalized in units other than an AGU in 
France. Fourthly, we only considered a single incoming care pathway (patients admitted to the emergency department 
from home and then transferred to the AGU) and two discharge outcomes (home vs PAC); these pathways can be more 
diversified and the use of more complex statistical models (eg multinomial regression models or multistate models) may 
have allowed to analyze more pathways, such as direct admission to the AGU from home or from another acute service, 
discharge to post-acute care at home, transfer to a nursing home, etc. However, such models provide complex results that 
may be difficult to implement in clinical practice, especially since care structures (eg resources, funding systems, uses, 
and organizational aspects) differ from one country to another and may change rapidly.43–45

Perspectives
The changes in ADL and functional independence upon admission appear to have important roles and should be 
investigated further. Such studies might enable (i) the development of new tools for optimized planning, patient flow 
and care pathways in AGU, (ii) the production of new guidelines, and (iii) a better understand of decision-making 
process for transfer to PAC or to home.

Conclusion
We conducted a prospective, multicenter study of a large cohort of frail, older patients hospitalized in the AGU. The 
present study is the first to have identified several risk factors for AGU-PAC transfer that can be recorded on admission. 
Living alone, social isolation, a marked loss of functional independence between home and AGU admission, a low Katz 
ADL score on admission, and delirium at admission are risk factors for transfer to PAC. In contrast, obesity, an elevated 
serum albumin level and community-acquired infection are factors associated with discharge to home. These results 
might help clinicians and discharge planning teams to identify at-risk patients more reliably and promptly.
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