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Abstract

Aims

Physical frailty screening is more commonly performed at outpatient heart failure (HF) clinics. 

However, this does not incorporate other common geriatric domains. This study assesses whether 

a multidomain geriatric assessment, in comparison to HF severity or physical frailty, is associated 

with short-term adverse outcomes.

Methods

Prospective cohort study in 197 HF patients (mean age 78, 44% female) attending outpatient HF 

clinics. HF severity was assessed with NYHA class (I-II vs III-IV) and NT-proBNP levels. Physical frailty 

was assessed with the Fried frailty criteria (not frail, pre-frail, frail). The following geriatric domains 

were assessed: physical function, nutrition, polypharmacy, cognition, dependency in activities 

of daily living. Logistic regression analyses adjusted for age, sex, diabetes and kidney function 

assessed 3-month risk of adverse health outcomes (emergency department visits, hospital 

admissions and/or death) according to HF severity, physical frailty, and number of affected 

domains. 

Results

Number (%) of HF patients with no, 1, 2, ≥3 domains affected were 36 (18%), 61 (31%), 58 (29%) 

and 42 (21%). 74 adverse outcomes were experienced in 50 patients at follow-up. Severity of 

heart failure and physical frailty were not significantly associated with an increased risk of adverse 

health outcomes. However, increasing number of affected domains were significantly associated 

with an increased risk of adverse outcomes. Compared to no domains affected, OR’s (95%CI) for 

1, 2, ≥3 domains were 1.8 (0.5-6.5), 4.5 (1.3-15.4), and 7.2 (2.0-26.3) (p-trend <0.01). Further 

adjustment for HF severity and frailty status slightly attenuated the effect estimates (p-trend 0.02).

Conclusions

Having limitations in multiple domains appears more strongly associated with short-term adverse 

outcomes than HF severity and physical frailty. This may illustrate the potential added value of a 

multidomain geriatric assessment in the evaluation and treatment of patients with heart failure 

with respect to relevant short-term health outcomes. 
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Introduction

The incidence and prevalence of heart failure is increasing, affecting over 10% of the older 

population (1). Older heart failure patients are likely to have multiple diseases, polypharmacy 

and functional limitations, putting them at risk of frailty (2, 3). A systematic review and meta-

analysis including 26 studies in almost 7000 patients estimated nearly half of all heart failure 

patients to be frail (4). Major heart failure guidelines recognize that frailty impacts prognosis and 

treatment success, and therefore recommend screening for frailty (5). Yet, similar to the majority 

of the previously mentioned studies, the focus is laid on physical frailty (e.g. hand grip strength, 

walking speed, Fried frailty criteria) (6, 7). Next to physical disabilities, however, limitations in 

other geriatric domains such as malnutrition, multimorbidity, cognitive impairment and 

dependency in Activities in Daily Living (ADL) are also highly prevalent in older patients with 

heart failure (3, 8, 9). A multidomain approach rather than an approach merely focusing on 

physical frailty may therefore be more strongly associated with adverse health outcomes. 

Therefore, this study set out to assess whether, compared to heart failure severity (NYHA I-II versus 

III-IV, and NT-proBNP tertiles) and physical frailty, the total number of affected geriatric domains 

is associated with short-term adverse health outcomes (i.e. emergency department visits, 

unplanned hospital admissions, death).

Methods

Design and population

This prospective cohort study included 197 consecutive patients aged ≥60 years previously 

diagnosed with heart failure (not specified to any underlying cardiac cause) attending outpatient 

heart failure clinics between January 2018 and March 2019 in two Dutch hospitals, the Amsterdam 

University Medical Center, location VUmc, Amsterdam and Amstelland Hospital, Amstelveen. The 

local medical ethics committee approved the research protocol and all patients gave written 

informed consent before study entry.

Geriatric domains

This study included the following five domains: physical function, nutrition, polypharmacy, 

cognition and ADL dependency. In order to implement the multidomain geriatric assessment 

into daily clinical practice, we selected easy to use and widely accessible screening tools which 

require minimal training. The entire assessment can be performed in 20 minutes by a nurse 

working at an outpatient heart failure clinic.
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Physical function

The physical domain was considered affected when a patient was classified as having low grip 

strength and/or slow gait speed. Hand grip strength (kg) was measured using an isometric hand 

dynamometer (Jamar® hand dynamometer, Sammons Preston) in upright standing position, while 

holding the dynamometer in one hand. Patients were actively encouraged to squeeze with 

maximal strength. Two trials were performed alternately for each hand. The best performance 

out of 4 measurements was used. Low grip strength was defined as <30 kg for men and <20 kg 

for women (10). Gait speed (m/s) was assessed using a timed 4-m walking test at normal pace 

from a standing start using a stopwatch. The fastest time of two trials was used for analyses. Slow 

gait speed was defined as a walking speed <0,8 m/s (11). 

Nutrition

Nutritional status was assessed using the Mini Nutritional Assessment short-form (MNA-SF) (12). 

This questionnaire includes six criteria on food intake and appetite, unintentional weight loss, 

mobility, recent psychological stress or severe disease, dementia and body mass index. The 

maximum score is 14 points. In patients at risk of malnutrition or malnourished (MNA-SF score 

<12), the nutrition domain was considered affected (13).

 

Polypharmacy

Polypharmacy (chronic use of ≥5 drugs) is highly prevalent in patients with heart failure as a 

consequence of guideline-based care (14). We therefore used chronic use of >10 drugs 

(hyperpolypharmacy) (15), to discriminate in terms of drug use. Evaluation of which drugs were 

used was based on a patient’s current medication listed in the electronic health record. 

Cognition

Cognitive functioning was assessed according to the Mini Mental State Exam (MMSE), a 

screening tool with a maximum of 30 points (16). Lower scores indicate a lower level of cognitive 

functioning. A total score on the MMSE of <26 was used to assess whether the cognitive domain 

was affected (17). 

ADL Dependency

The Katz-ADL questionnaire was used to evaluate whether a patient needed assistance during 

one of the following six daily activities: bathing, getting dressed, going to the toilet, transferring, 

eating/feeding and continence (18). If a patient needed assistance in two or more of these 

activities, the ADL dependency domain was considered affected (19).
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Physical frailty

Frailty was assessed according to the Fried frailty criteria (20). This physically-oriented frailty tool 

includes the following five criteria: weight loss, weak grip strength, exhaustion, slow gait speed 

and low physical activity. A patient was classified as non-frail (none of the criteria present), pre-

frail (1 or 2 criteria present) or frail (≥3 criteria present) (20).

Cardiac assessment, blood pressure, kidney function

Data on the New York Heart Association (NYHA) classification, left ventricle ejection fraction, 

N-terminal pro b-type natriuretic peptide (NT-proBNP), blood pressure, and kidney function 

(creatinine in umol/L and estimated glomerular filtration rate (eGFR) in ml/min) at time of the 

baseline visit were derived from the patients’ medical records. Patients were categorized as heart 

failure with reduced ejection fraction (HFrEF), heart failure with mid-range ejection fraction 

(HFmEF) and heart failure with preserved ejection fraction (HFpEF) if their ejection fraction was 

<40%, 40–49% or >50%, respectively (5). Severe renal dysfunction was defined as an eGFR <30 

ml/min (5). 

Morbidities 

A patient was considered to have diabetes, cardiovascular disease (presence of myocardial 

infarction, angina pectoris, stroke, transient ischemic attack and/or peripheral artery disease) or 

pulmonary disease (chronic pulmonary disease, asthma) if these comorbidities were listed in a 

patient’s medical history in the electronic health record. 

Follow-up

Occurrence of adverse health outcomes was registered at 3-month follow-up with a questionnaire 

by telephone. The following adverse health outcomes were addressed: visiting the emergency 

department, unplanned hospital admission and/or death. These registered adverse health 

outcomes were combined in a composite outcome, which scored positive if a patient experienced 

one or more adverse health outcomes. Data on these adverse health outcomes were verified in 

the patients’ electronic health records. Patients were considered lost to follow-up if they did not 

answer the phone after calling them for five times on different days.

Statistical analysis 

Baseline characteristics for the entire sample and according to number of domains affected were 

assessed. Continuous variables were presented as mean (standard deviation (SD)) or median 

(interquartile range (IQR)), depending on the distribution of the variable. One-way ANalysis Of 

Variance (ANOVA), Kruskal-Wallis, and chi-square tests were used to calculate differences in mean, 

median and frequencies. 
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The occurrence of adverse health outcomes (composite score) was assessed according to heart 
failure severity (NYHA-class I-II versus III-IV; NT-proBNP tertile 1 (0-1120 pmol/L) versus tertile 2 
(1120-3060 pmol/L) and 3 (>3060 pmol/L)), physical frailty (not frail versus pre-frail or frail 
according to the Fried frailty criteria), and number of domains affected (0 domains affected versus 
1, 2 or ≥3 domains affected). The exact date on which the adverse health outcomes occurred was 
not available in our dataset. Therefore, we performed logistic regression analyses instead of Cox-
regression analyses to assess the risk (OR, 95% CI) of experiencing ≥1 adverse health outcome 
during follow-up. Initial models were adjusted for age and sex. Secondary models were 
additionally adjusted for diabetes, creatinine levels, (and NT-proBNP). Model 3 was additionally 
adjusted for physical frailty (i.e. the Fried frailty criteria). Statistical p-trend analyse across the 
heart failure, frailty and geriatric domain categories were performed to demonstrate the 
relationship between the categories and occurrence of negative health outcomes.

Results

Baseline characteristics 
Table 1 presents the characteristics of the total sample (n=197), and according to number of 
domains affected (0, 1, 2, ≥3). Mean age of the study population was 78 (SD ± 8.8) years of age, 
and 44% was female.  
Compared to patients with 0 domains affected, patients with 1, 2 or ≥3 domains affected were 
older, more often female, suffered from more severe heart failure, were more likely to have 
diabetes and renal dysfunction, and took more drugs in total (table 1). 

Heart failure severity, frailty, multidomain geriatric assessment
Of the 197 patients at baseline, 134 (68%) had less severe heart failure (NYHA-class I-II), and 63 
(32%) severe heart failure (NYHA-class III-IV). 45 (23%) of the patients were classified as non-frail, 
100 (51%) as pre-frail, and 52 (26%) as frail.
Physical function was affected in the largest number of patients, with a prevalence of 64%. In 
37% of the patients the nutritional domain, and in 32% the polypharmacy domain was affected. 
Cognition and ADL dependency were affected in 21% and 8% of the study population, respectively. 
The number of patients (prevalence rates) who had 0, 1, 2, ≥3 affected domains were n=36 (18%), 
n=61 (31%), n=58 (29%) and n=42 (21%), respectively. 

Adverse health outcomes 
Of the 184 heart failure patients included in the 3-month follow-up (93% of the study population 
at baseline), 47 patients (26% of population included in 3-month follow-up) expierenced a total of 
74 adverse health outcomes. See appendix 1 for a flowchart with details on the experienced adverse 
health outcomes, and patients lost to follow-up. No differences in baseline characteristics were 
observed between patients included in follow-up, and patients lost to follow-up (appendix 2). 
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Table 1. Baseline characteristics in the total study population (n=197) and according to number of domains affected.

Total Number of affected domains

(n=197) 0 
n=36 (18%)

1 
n=61 (31%)

2 
n=58 (29%)

≥3 
n=42 (21%) p-value

Demographics

Age, years 
(mean, SD)

78 (8.8) 71 (7.4) 79 (9.1)* 79 (7.9)* 81 (7.8)* <0.01

Gender, female (n, %) 87 (44%) 11 (31%) 31 (51%)* 22 (38%) 23 (55%)* 0.09

Cardiac assessment 

NYHA-Classification 0.03

 Class I (n, %) 42 (21%) 14 (39%) 9 (15%)* 11 (19%)* 8 (19%)*

 Class II (n, %) 92 (47%) 19 (53%) 33 (54%) 23 (40%) 17 (41%)

 Class III-IV (n, %) 63 (32%) 3 (8%) 19 (31%)* 24 (41%)* 17 (41%)*

Type of heart failure 0.24

HFrEF (n, %) 107 (54%) 22 (61%) 35 (57%) 34 (59%) 16 (38%)*

HFmEF (n, %) 52 (26%) 8 (22%) 16 (26%) 11 (19%) 17 (41%)*

HFpEF (n, %) 38 (19%) 6 (17%) 10 (16%) 13 (22%) 9 (21%)

NT-proBNP, pmol/L
(median, IQR)

2044 
(856-4014)

1062 
(347-1838)

2307 
(952-3751)*

3167 
(1327-5575)*

2545 
(937-4642)*

<0.01

Blood pressure, mmHg

Systolic (mean, SD) 124 (20) 125 (23) 124 (17) 123 (21) 123 (20) 0.98

Diastolic (mean, SD) 69 (10) 72 (9) 70 (10) 69 (12) 67 (8) 0.07

Renal function

Creatinine, umol/L
(mean, SD)

 120 (48)  99 (28)  114 (43)  128 (45)*  138 (63)* <0.01

eGFR, mL/min/1.73 m2 
(mean, SD)

 51 (20)  65 (18)  52 (18)*  46 (18)*  43 (19)* <0.01

Severe renal dysfunction** 
(n, %)

29 (15%) 2 (6%) 8 (13%) 9 (16%) 10 (24%)* 0.14

Comorbidities

Diabetes (n, %) 48 (24%) 4 (11%) 10 (16%) 20 (35%)* 14 (33%) 0.01

Cardiovascular disease***  
(n, %)

174 (88%) 30 (83%) 53 (87%) 52 (90%) 39 (93%) 0.58

Pulmonary disease**** (n, %) 64 (33%) 13 (36%) 17 (28%) 23 (40%) 11 (26%) 0.40

Drug use 

Total number  (mean, SD) 10 (4) 7 (2) 8 (3) 11 (4)* 12 (4)* <0.01

* statistically significantly (p-value ≤0.05) different from patients with 0 domains affected.
** eGFR <30 ml/min/1,73 m2.
*** Presence of myocardial infarction, angina pectoris, stroke, transient ischemic attack and/or peripheral artery 
disease.
**** Chronic pulmonary disease and/or asthma.
Abbreviations: eGFR, estimated glomular filtration rate; HFrEF, heart failure with reduced ejection fraction; HFmEF, 
heart failure with mid-range ejection fraction; HFpEF, heart failure with preserved ejection fraction; IQR, inter quartile 
range; NT-proBNP, N-terminal pro b-type natriuretic peptide; NYHA-Classification, New York Heart Association 
Classification; SD, standard deviation. 
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Figure 1 presents an overview of the occurrence of adverse health outcomes at 3-month follow-

up, according to heart failure severity (NYHA I-II versus III-IV), physical frailty status, and number 

of domains affected. Although not statistically significant, patients with more severe heart failure, 

and increasing level of frailty were more likely to have experienced ≥1 adverse health outcome. 

In patients with severe heart failure and frail patients, approximately a third had experienced ≥1 

adverse health outcome at 3-month follow-up. The number of affected domains was positively 

correlated with the occurence of ≥1 adverse health outcomes; the prevalence rates of adverse 

outcomes in patients with 0, 1, 2, or ≥3 affected domains were 21%, 29%, 49% and 66%, 

respectively (p<0.01). 

Severity of heart failure was not statistically significantly associated with an increased risk of 

experiencing ≥1 adverse health outcome; ORs (95% confidence intervals) for NYHA III-IV compared 

to NYHA I-II were 1.6 (0.8-3.2) (p-value for trend 0.15) and for NT-proBNP tertile 2 and 3 compared 

to NT-proBNP tertile 1 were 1.2 (0.5-2.8) and 2.3 (1.0-5.4) (p-value for trend 0.06) (table 2, model 

1). Further adjustment for comorbidities further attenuated the effect estimates (table 2, model 2 

and 3).

Compared to non-frail patients, pre-frail and frail patients had a 2.2 (0.8-5.8), and a 3.1 (1.1-9.3) 

risk of experiencing ≥1 adverse health outcomes (p-value for trend 0.04). However, this association 

was dependent on comorbidities (p-value for trend in model 2 was 0.18). 

For patients with 1, 2 or ≥3 affected domains the risk of experiencing ≥1 adverse health outcome 

increased from 1.8 (0.5-6.5) to a 4.5 (1.3-15.4) and 7.2 (2.0-26.3) compared to patients with no 

affected domains (p-value for trend <0.01). This was independent of e.g. heart failure severity 

and physical frailty (p-value for trend in model 3 was 0.02). 

Of the individual domains, particularly polypharmacy was associated with an increased risk of 

adverse health outcomes at follow-up (appendix 3). 

Figures	
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Figure 1. Incidence of adverse health outcomes (composite score of emergency department visit, unplanned 
hospital admission and/or death) within 3 months, according to: a) heart failure severity (NYHA I-II versus 
III-IV), b) frailty status, and c) number of affected domains in older patients with heart failure.



MULTIDOMAIN ASSESSMENT IN OLDER HEART FAILURE PATIENTS

95

6

Table 2 - Risk of experiencing ≥1 adverse health outcome within 3-month follow-up (composite score of emergency 
department visit, unplanned hospital admission and/or death) according to heart failure severity (NYHA-class and 
NT-proBNP), frailty, and number of domains affected in n=184 patients (93% of population at baseline). A total of 50 
patients experienced 74 adverse outcomes (15 died, 23 ED visits, 36 hospital admissions) during the first 3 months 
of follow-up.

Risk of experiencing ≥1 adverse health outcome at 3-month follow-up

OR (95%CI)*
Model 1

OR (95%CI)*
Model 2

OR (95%CI)*
Model 3

Heart failure severity

NYHA-classification

NYHA I-II Ref Ref Ref

NYHA III-IV 1.6 (0.8-3.2) 1.3 (0.6-2.7) 1.1 (0.5-2.4)

p-value for trend 0.15 0.51 0.78

NT-proBNP, pmol/L

Tertile 1 Ref Ref Ref

Tertile 2 1.2 (0.5-2.8) 1.0 (0.4-2.6) 1.1 (0.4-2.7)

Tertile 3 2.3 (1.0-5.4) 1.7 (0.6-4.3) 1.6 (0.6-4.1)

p-value for trend 0.06 0.30 0.35

Frailty

Not frail Ref Ref n.a.

Pre-frail 2.2 (0.8-5.8) 1.8 (0.7-5.0) n.a. 

Frail 3.1 (1.1-9.3) 2.2 (0.7-6.9) n.a.

p-value for trend 0.04 0.18

Number of affected domains

No domain Ref Ref Ref

1 domain 1.8 (0.5-6.5) 1.4 (0.4-5.3) 1.4 (0.4-5.3)

2 domains 4.5 (1.3-15.4) 2.9 (0.8-10.7) 2.8 (0.7-11.4)

≥3 domains 7.2 (2.0-26.3) 4.4 (1.1-16.9) 4.2 (1.0-18.5)

p-value for trend <0.01 <0.01 0.02

* Odds ratio (OR), (95% confidence interval (CI)).
Abbreviations: NT-proBNP, N-terminal pro b-type natriuretic peptide; NYHA-Classification, New York Heart Association 
Classification; Ref, reference group.
Model 1: adjusted for age, sex; Model 2: additional adjustment for diabetes, creatinine levels, (and NT-proBNP). Model 
3: additional adjustment for physical frailty.
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Discussion

This study demonstrates that: 1) having limitations in multiple geriatric domains is highly 

prevalent in older patients with heart failure, 2) the number of domains affected appears more 

strongly associated with short-term adverse health outcomes than heart failure severity and 

physical frailty, independent of relevant confounders.

Major guidelines on management of heart failure call for a multidisciplinary approach of heart 

failure in older patients (5). However, this approach is mainly focused on presence of comorbidities, 

rather than limitations in geriatric domains (5). This may explain why a multidomain geriatric 

assessment has not yet been incorporated into the daily assessment routine at a majority of the 

outpatient heart failure clinics (21). 

To date, only a limited number of studies used a multidomain geriatric assessment to assess the 

multidimensional impact of heart failure in older patients (22-24). Also, to the best of our 

knowledge, our study is unique in terms of putting the prevalence of domains into the perspective 

of heart failure severity and physical frailty, and relating this to adverse health outcomes. The 

results of our study may suggest the potential added value of a multidomain geriatric assessment; 

even considering the small number per group, having impairments in multiple geriatric domains 

appeared more strongly associated with adverse health outcomes than having severe heart failure 

(higher NYHA class or NT-proBNP levels) or being physically frail.

Patients with the largest number of domains affected had more advanced heart failure, and 

experienced more adverse health outcomes. Adequate adherence to therapy is thus especially 

essential in these patients. The European Society of Cardiology (ESC) guideline for management 

of heart failure recommends closer contact with a specialist heart failure team, more frequent 

follow-up and monitoring, and individualized self-care support in frail patients (5). However, 

limitations such as cognitive impairment make self-management of heart failure and (drug) 

treatment adherence more difficult (25, 26). By recognizing in which domains a patient experiences 

impairments could substantially improve prognostication and individualization of care. It may 

aid in making therapeutic decisions (e.g. whether or not to implant cardiac devices), coordinating 

care, and in medication management (e.g. deprescribing to reduce polypharmacy) (27). Having 

impairments in multiple domains may signal the need for a transition from a merely ‘cure-based’ 

strategy to a more ‘supportive-care’ based treatment strategy with attention for advanced care 

planning. This may ultimately lower consumption of care and will increase patient autonomy. 

However, unanswered questions remain on how to best assess various domains, and which 

interventions result in less negative health outcomes. 

In contrast to many other studies assessing physical frailty in patients attending an outpatient 

heart failure clinic (28, 29), we were able to include a relatively large sample of heart failure 

patients. Furthermore, we believe our patient population is representative of the patients 

encountered at an average outpatient heart failure clinic. Another strength is that we used a 
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comprehensive and widely used set of assessments with a good balance between ease of 

administration and assessment of multiple domains. Performing the assessment requires minimal 

training and can therefore be easily implemented into the routine workup of a heart failure nurse. 

However, several limitations in the study design must be addressed. First, baseline screening did 

not include two other important domains, i.e. the psychological (e.g. depression, anxiety) and 

the social domain (e.g. extent of social support at home). Also, data on important comorbidities 

and clinical data on heart failure characteristics, such as anemia, underlying etiology were not 

structurally assessed for this study. Thirteen patients were lost to follow-up, which may have 

influenced our results. However, as assessed in appendix 2, no differences in baseline characteristics 

between patients included and patients not included in the analyses were observed. This 

implicates that the results of our analyses are applicable to the entire baseline study population. 

Also,  the follow-up period was short (3 months), and because the total number of adverse events 

was relatively small (74 adverse events in a total of 50 patients), this may have led to overadjustment 

of our secondary models. Lastly, because some of the Fried frailty criteria are also evaluated with 

the physical and nutritional domain, being frail according to the Fried frailty criteria overlaps to 

some extent with scoring positive on the physical or nutritional domain. Prevalence of cognitive 

impairment, on the other hand, is likely to have been underestimated, because the MMSE is not 

a sensitive enough tool to detect mild cognitive impairment.

In conclusion, or study demonstrates that, having limitations in multiple geriatric domains is more 

strongly associated with poor short-term prognosis in older patients with heart failure than heart 

failure severity and physical frailty. This observation may suggest the potential added value of a 

multidomain geriatric assessment in the evaluation and treatment of older heart failure patients 

with respect to relevant short-term health outcomes. 
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Appendix 2
Table 3. Baseline characteristics in the patients included in the 3-month follow-up (n=184, 93% of population at 
baseline) and patients lost to follow-up at 3-month follow-up (n=13, 7% of population at baseline).

Lost to follow-up at 3 months
No, n=184 Yes, n=13 p-value

Demographics
Age, years (mean, SD) 77.9 (8.8) 80.2 (8.5) 0.35

Gender, female (n, %) 80 (43%) 7 (54%) 0.65

Cardiac assessment 
NYHA-Classification 0.47

Class I-II (n, %) 122 (66%) 8 (62%)

Class III-IV (n, %) 62 (34%) 5 (38%)

Renal function
Creatinine, umol/L (mean, SD) 121 (48) 118 (45) 0.81

Severe renal dysfunction* (n, %) 28 (15%) 1 (7%) 0.39

Comorbidities
Diabetes (n, %) 46 (25%) 2 (15%) 0.36

Cardiovascular disease** (n, %) 161 (88%) 13 (100%) 0.64

Pulmonary disease*** (n, %) 60 (32%) 4 (31%) 0.45

Drug use 
Total number (mean, SD) 10 (4) 9 (2) 0.11

* eGFR <30 ml/min/1.73m2.
** Presence of myocardial infarction, angina pectoris, stroke, transient ischemic attack and/or peripheral artery 
disease.
*** Chronic pulmonary disease and/or asthma.
Abbreviations: NYHA-Classification, New York Heart Association Classification; SD, standard deviation. 

Appendix	1		

 

Figure 2 - Flowchart 3-month follow-up (occurrence adverse health outcomes, lost to follow-up). 

Abbreviations: ED, emergency department; IC, informed consent. 

	

 	

Baseline, n=197

3-month follow-up, n=184 (93% 
of baseline sample)

Lost to follow-up 0-3 months
No IC for 3 month FU, n=7

Unreachable, n=5
Withdraw consent, n=1

Total, n=13

Adverse outcomes 0-3 months
15 died

23 ED visit
36 hospital admission

Total: 74 (in 47 patients)

Figure 2. Flowchart 3-month follow-up (occurrence adverse health outcomes, lost to follow-up).
Abbreviations: ED, emergency department; IC, informed consent.
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Appendix 3
Table 4. Risk of experiencing ≥1 adverse health outcome within 3-month follow-up (composite score of emergency 
department visit, unplanned hospital admission and/or death) according to individual domains in n=184 patients 
(93% of population at baseline). A total of 50 patients experienced 74 adverse outcomes (15 died, 23 ED visits, 36 
hospital admissions) during the first 3 months of follow-up.

Risk of experiencing ≥1 adverse health outcome at 3-month follow-up

OR (95%CI)*
Model 1

OR (95%CI)*
Model 2

Individual domains

Physical 1.9 (0.9-4.2) 1.4 (0.6-3.3)

Nutrition 1.8 (0.9-3.5) 1.7 (0.8-3.4)

Polypharmacy 3.1 (1.5-6.1) 2.0 (0.9-4.4)

Cognition 1.5 (0.7-3.2) 1.5 (0.6-3.4)

ADL dependency 3.0 (1.0-9.2) 2.3 (0.6-8.1)

* Odds ratio (OR), (95% confidence interval (CI)).
Abbreviations: ADL, activities of daily living.
Model 1: adjusted for age, sex; Model 2: additional adjustment for diabetes, creatinine levels, and NT-proBNP.


