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Abstract

OBJECTIVES: To investigate the relationship between warfarin treatment and different strata of 

all-cause mortality risk assessed using the Multidimensional Prognostic Index (MPI) based on 

information collected using the Standardized Multidimensional Assessment Schedule for Adults 

and Aged Persons (SVaMA) in community-dwelling older adults with atrial fibrillation (AF).
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DESIGN: Retrospective observational study.

SETTING: Older community-dwelling adults who underwent a SVaMA evaluation establishing 

accessibility to homecare services and nursing home admission from 2005 to 2013 in the Padova 

Health District, Italy.

PARTICIPANTS: Community-dwelling individuals with AF aged 65 and older (N = 1,827).

MEASUREMENTS: Participants were classified as being at mild (MPI-SVaMA-1), moderate 

(MPI-SVaMA-2), or severe (MPI-SVaMA-3) risk of mortality using the MPI-SVaMA, a validated 

prognostic tool based on age, sex, comorbidity, cognitive status, mobility and functional disability, 

pressure sore risk, and social support. The association between warfarin treatment and mortality 

was tested using multivariate- and propensity score-adjusted Cox regression models, controlling 

for age, sex, all SVaMA domains, concomitant diseases, and drug treatments.

RESULTS: Higher MPI-SVaMA scores were associated with lower rates of warfarin treatment 

and higher 3-year mortality. After adjustment for propensity score quintiles, warfarin treatment 

was significantly associated with lower 2-year mortality in individuals with MPI-SVaMA-1 

(hazard ratio (HR) = 0.64, 95% confidence interval (CI) = 0.50–0.82), MPI-SVaMA-2 (HR = 

0.68,95% CI = 0.55–0.85), and MPI-SVaMA-3 (HR = 0.55, 95% CI = 0.44–0.67). Heterogeneity 

analyses confirmed that the effect of warfarin treatment was not different between MPI-SVaMA 

groups (P for heterogeneity = .48).

CONCLUSION: Community-dwelling older adults with AF benefitted from anticoagulation in 

terms of lower all-cause mortality over a mean follow-up of 2 years, regardless of poor health and 

functional condition. Although this benefit can be ascribed to the treatment, it may also reflect 

better overall care. J Am Geriatr Soc 64:1416–1424, 2016.
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Atrial fibrillation (AF), the most common cardiac arrhythmia,1 is associated with twice the 

risk mortality2 and five times the risk of stroke.3 Randomized controlled trials have shown 

that treatment with a vitamin K antagonist, traditionally warfarin, and new oral 

anticoagulants decreases the risk of cerebrovascular events.4–9 Current guidelines generally 

recommend that oral anticoagulation treatment for individuals with AF should be 

customized to their individual risk of stroke and bleeding.10,11 According to Congestive 

Heart Failure, Hypertension, Age category, Diabetes, Stroke, Vascular disease, Sex category 

(CHA2DS2-VASc), all individuals with AF aged 75 and older should be anticoagulated, and 

according to Congestive Heart Failure, Hypertension, Age ≥75 years, Diabetes, Stroke 

(CHADS2), anticoagulation should be considered for all people aged 75 and older, and is 

recommended in the presence of an additional risk factor,12 but warfarin prescription was 

unrelated to CHADS2 score, and warfarin use did not differ according to risk stratum.13,14 

Nonetheless, clinical decisions about anticoagulant prescription in older adults with AF only 

seldom take mortality risk stratification into account,13–16 resulting in many hospitalized or 

community-dwelling older adults not receiving anticoagulation therapy.17–19 Thus, although 
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anticoagulation treatment seems to be effective in older adults,4,13,20 many of them are not 

treated.13,17–20

Frailty is a multidimensional state of vulnerability,21 and frail older adults with AF were less 

likely than their nonfrail counterparts to receive a prescription for an antithrombotic and had 

greater risk of embolic stroke and greater mortality.22 Frailty was also associated with not 

receiving all guideline-recommended therapies for cardiovascular comorbid conditions and 

risk factors.23 Previous studies investigating barriers to warfarin prescription in older age 

have found that many frailty-related factors such as high risk of falls, history of bleeding, 

poor adherence to prescribed medications, impaired cognitive status, and comorbidities are 

inversely correlated with warfarin prescription.24 In the absence of clear indications in frail 

older adults with AF for anticoagulation treatment, the decision of whether to provide an 

anticoagulant should take risk of severe complications and expected future survival time into 

account.25,26

Mortality risk stratification in older adults should be based on information about 

comorbidity and functional status27 using a multidimensional Comprehensive Geriatric 

Assessment (CGA) and integrating information from several domains of health and function.
21,28 A Multidimensional Prognostic Index (MPI) derived from a standardized CGA has 

been developed and validated for mortality risk assessment in several independent cohorts of 

hospitalized29 and community-dwelling30 older adults with acute or chronic disease. A 

balance between risk of stroke and risk of bleeding in older age has been difficult to find, 

and physicians are often uncertain about antithrombotic therapy, with an overall trend 

toward underuse of anticoagulant drugs.31 Therefore, mortality risk stratification is strictly 

linked to anticoagulation treatment and older age, given that, in approximately 66% of 

individuals aged 80 and older, a stroke will result in death or disability.32 The aim of the 

present study was to investigate the relationship between warfarin treatment and different 

strata of allcause mortality risk in community-dwelling older adults with AF over a mean 

follow-up of 2 years.

METHODS

Study Population

This was a retrospective observational study conducted according to the Strengthening the 

Reporting of Observational Studies in Epidemiology guidelines.33 All community-dwelling 

individuals aged 65 and older who underwent a CGA-based multidimensional assessment 

according to the Standardized Multidimensional Assessment Schedule for Adults and Aged 

Persons (Scheda per la Valutazione Multidimensionale delle persone adulte e Anziane 

(SVaMA))29 from January 1, 2005 to December 31, 2013, were screened for inclusion in the 

study. Inclusion criteria were previous hospitalization with a discharge diagnosis of AF, aged 

65 and older at time of the hospitalization, and SVaMA evaluation within 2 months of the 

date of first registration of AF diagnosis. The institutional review board of the Social and 

Health-Care Local Unit 16, Padova, Italy, approved this retrospective observational study. 

Individuals who underwent SVaMA evaluation or their proxies provided informed consent 

for their clinical records to be used in clinical studies. For warfarin users, enrollment was 

defined as the first warfarin prescription after AF diagnosis. For warfarin nonusers, 
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enrollment was defined as the date of SVaMA completion after the first registered AF 

diagnosis. Subjects with a date of SVaMA completion preceding the date of AF diagnosis 

registration but with an interval between these dates of less than 2 months were also 

included. Subjects were followed for a mean of 2.0 ± 1.9 years. Vital status was assessed by 

consulting the registry offices of the cities where the individuals resided at the time of the 

evaluation. Dates of death were identified from death certificates.

MPI Based on the SVaMA

The Veneto Regional Health System introduced the SVaMA, the officially recommended 

multidimensional assessment schedule that the health personnel of the National Healthcare 

System use to perform multidimensional assessments of community-dwelling older persons, 

in 2000 to establish accessibility to some healthcare resources (homecare services or nursing 

home admission).30 The SVaMA domains of age; sex; main diagnosis; nursing care needs 

evaluated according to a validated numeric scale including 11 items; cognitive status, 

evaluated using the Short Portable Mental Status Questionnaire (SPMSQ); pressure sore 

risk, evaluated using the Exton-Smith Scale; activities of daily living (ADLs); mobility, 

evaluated using the Barthel Index; and social support, evaluated using a numeric scale of 16 

items that explores the presence of a support network during the day and the night were used 

to calculate the MPI. The SVaMA instrument (Italian version) is available on-line (http://

www.uneba.org/regione-veneto-nuova-svama-e-nuova-svamdi/).

To calculate the MPI from the SVaMA, a weighted sum of each domain (Di) was computed 

(raw formula), and then weights (Si) were estimated from a multivariate Cox proportional 

hazards model for 1-year mortality prediction. Each weighted sum (R =Σ(Si. Di)) was then 

normalized into a range from 0 (lowest risk) to 1 (highest risk), subtracting the observed raw 

minimum score and then dividing the difference by the observed range (minimum to 

maximum span). The MPI-SVaMA was expressed as a continuous score ranging from 0 (low 

risk) to 1 (high risk of mortality). The Recursive Partition and Amalgamation algorithm34 

was used to identify subgroups of individuals at different risk of mortality.30 Cut-off scores 

were estimated for the normalized MPI-SVaMA 1-year mortality prediction (0–0.33 = MPI-

SVaMA-1 (mild risk), 0.34–0.47 = MPI-SVaMA-2 (moderate risk), 0.48–1.0 = MPI-

SVaMA-3 (severe risk)). To calculate MPI-SVaMA, software for Windows may be 

downloaded (for free from http://www.mpiage.eu (English version)). Information on the 

reliability, accuracy, calibration, and validation of the MPI based on the SVaMA can be 

found elsewhere.30

Thromboembolic Risk Evaluation

At baseline, the risk of thromboembolism was evaluated according to CHA2DS2-VASc 

score35 calculated by assigning 1 point each for congestive heart failure, hypertension, aged 

65 to 74, diabetes mellitus, vascular disease, and female sex and 2 points each for previous 

thromboembolism and aged 75 and older. Participants were divided into three classes of risk 

(0 = low risk, 1 = intermediate risk, ≥2 = high risk, as previously reported).35
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Drug Treatment Assessment

The cohort was linked to the Pharmaceutical Prescription database of the Azienda ULSS 16 

Padova to extract information on individual medication use. Warfarin and other drug 

prescriptions were determined according to Anatomical Therapeutic Chemical codes. 

Individuals were considered warfarin users if they had received a warfarin prescription after 

their first registered AF diagnosis. Warfarin nonusers were defined as those who had never 

received a warfarin prescription. The mean monthly past treatment rate, defined as number 

of all medications used before enrollment divided by number of months between first 

prescription and enrollment, was used as a proxy for polypharmacy.

Statistical Analysis

Baseline characteristics for men and women were reported as percentages and as means and 

standard deviations and were compared using Pearson chi-square tests for categorical 

variables and Mann-Whitney U-tests for continuous variables. Linear trends among MPI 

scores (the presence of a constant increasing or decreasing trend of mean values or 

frequencies across the ordinal MPI groups) were evaluated using Spearman correlation 

coefficients for continuous variables and Mantel-Haenszel chi-square tests for categorical 

variables. Mortality incidence rates were expressed as the number of new events per 100 

person-years and compared using a Poisson regression model. Propensity score 

methodology was used to reduce the selection bias between treatment comparisons found in 

observational studies.36 Propensity score logistic regression models were built to predict the 

probability of receiving warfarin according to all variables used for the calculation of MPI-

SVaMA at treatment assignment (age; sex; nursing care needs; cognitive status; pressure 

sore risk; ADLs; mobility; social support; fractures; cancer; dementia; stroke; hypokinetic 

syndrome; cardiovascular, respiratory, neurological, or other diseases; CHA2DS2-VASc 

score; tertiles of past treatment rate). Overlapping of propensity scores between treatment 

and control groups was also checked, and subjects with nonoverlapping propensity scores 

were excluded from the analyses. Separate propensity score logistic models were run for the 

overall sample and MPI-SVaMA score subgroups. Multivariate and propensity score 

quintile-adjusted Cox regression models were used to assess the effect of warfarin use on 1-, 

2-, and 3-year mortality, and results were expressed as hazard ratios (HRs) and 95% 

confidence intervals (95% CIs). A 5 to 1 greedy 1:1 propensity score matching algorithm37 

was used to check the robustness of the findings. Propensity score 1:1 matching identified a 

unique matched control for each treated individual according to their propensity scores. 

Adequacy of covariate balance in the matched sample was eventually assessed using the 

McNemar or Wilcoxon signed rank test. For the overall sample and for specific MPI-

SVaMA score subgroups, adjusted HRs of warfarin use for each endpoint (1-, 2-, 3-year 

mortality) were reported along with total number of events, total subjects per group, and 

mortality. Multivariate models included treatment, age, sex, main diagnoses, all SVaMA 

domains, CHA2DS2-VASc score, and past treatment rate. Because the propensity score-

matched sample did not consist of independent observations, a marginal survival model with 

robust standard errors was used. P-values assessing the presence of a heterogeneous effect of 

warfarin treatment between MPI-SVaMA risk subgroups on mortality risk were calculated 

and reported.38 Two-sided P < .05 was considered significant. All analyses were performed 

using SAS version 9.3 (SAS Institute, Inc., Cary, NC).
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RESULTS

Characteristics of the Study Population

The study population included 1,827 individuals (653 men (35.7%), 1,174 women (64.3%)) 

with a mean age of 84.4 ± 7.1. Men were younger (82.2 ± 7.5 vs 85.6 ± 6.5, P < .001) and 

had higher mean MPI scores (0.5 ± 0.2 vs 0.4 ± 0.2, P < .001) and nursing care needs (8.3 

± 8.2 vs 7.3 ± 8.3, P < .001) and significantly higher mortality incidence rates at 1 (62.4% vs 

43.7%, P < .001), 2 (55.7% vs 38.7%, P < .001), and 3 (51.4% vs 35.9%, P < .001) years of 

follow-up than women. Women were significantly more cognitively impaired (SPMSQ score 

5.7 ± 3.6 vs 5.1 ± 3.7, P < .001) and had higher mean CHA2DS2-VASc scores (4.2 ± 0.7 vs 

3.0 ± 0.8, P < .001) than men. Overall, 99.0% of participants had a high-risk CHA2DS2-

VASc profile (CHA2DS2-VASc ≥2: women 100%, men 97.1%, P < .001). No significant 

differences between sexes were observed in past treatment rate or rate of participants starting 

warfarin treatment (men 45.5%, women 42.7%, P = .25) (see also Table S1).

Table 1 shows the characteristics of participants divided according to MPI-SVaMA score; 

705 participants (38.6%) had mild risk of mortality, 634 (34.7%) had moderate risk, and 488 

(26.7%) had severe risk. As expected, participants with higher MPI-SVaMA scores were 

more likely to be male (P < .001) and older (P < .001) and had significantly worse ADL, 

cognitive status, nursing care needs, pressure sore risk, mobility, and social support scores 

(all P < .01). Three-year mortality incidence was 22.2% for MPI-SVaMA-1, 43.3% for MPI-

SVaMA-2, and 91.4% for MPI-SVaMA-3 (P for trend <.001). Participants included in the 

MPI-SVaMA-3 class had significantly lower total CHA2DS2-VASc scores (continuous 

score, P < .001), even though 98.0% of participants in the MPI-SVaMA-3 class were 

classified as being at high risk. Moreover, to determine the presence of residual 

confounding, overall mortality was estimated at 1, 2, and 3 years of follow-up according to 

CHA2DS2-VASc score group, and P-values from type 3 effects were highly nonsignificant 

(P = .63 at 1 year, P = .34 at 2 years, P = .54 at 3 years), reflecting the absence of any 

survival bias.

Characteristics of Participants According to Warfarin Treatment

Overall, 798 participants with AF (43.7% of the total study population with AF) were 

treated with warfarin. Treated participants were younger (P < .001) and had better cognitive 

status, ADL, and mobility scores and less pressure sore risk (P < .001 in all domains) and 

better MPI-SVaMA scores (P < .001) than untreated participants (Table 2). Moreover, 

treated participants were more frequently in the MPI-SVaMA-1 group (47.6% vs 31.6%, P 
< .001) and in the high-risk past-treatment rate group (3rd tertile, 39.5% vs 29.7%, P < .001) 

than untreated participants. Treated participants also had higher prevalence of cardiovascular 

disease but similar previous stroke history and CHAD2DS2-VASc scores. Untreated 

participants were more frequently in the MPI-SVaMA-2 group (37.8% vs 30.7%, P < .001), 

in the MPI-SVaMA-3 group (30.6% vs 21.7%, P < .001), and in the low-risk past-treatment 

rate group (1st tertile, 39.8% vs 34.0%, P = .01) and had greater prevalence of dementia and 

cancer than treated participants.
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Warfarin Treatment and Mortality in Participants Divided According to MPI-SVaMA Score

Multivariate analysis demonstrated that, in the overall study population, warfarin treatment 

was associated with lower mortality after 1, 2, and 3 years of follow-up (Table 3). Warfarin 

treatment was significantly associated with lower mortality after 1, 2, and 3 years of follow-

up in MPI-SVaMA-1 mild-risk participants, MPI-SVaMA-2 moderate-risk participants, and 

MPI-SVaMA 3 severe-risk participants (Table 3). The assessment of heterogeneity suggested 

that the effect of warfarin treatment was not different in the three groups of participants (P 
= .08 for 1 year, P = .21 for 2 years, P = .21 for 3 years).

Adjustment for propensity score quintiles confirmed a significant association between 

warfarin treatment and lower mortality in the overall population after 1, 2, and 3 years of 

follow-up. Similarly, warfarin treatment was significantly associated with lower mortality 

after 1, 2, and 3 years of follow-up in MPI-SVaMA-1 mild-risk participants, MPI-SVaMA-2 

moderate-risk participants, and MPI-SVaMA 3 severe-risk participants. Moreover, the 

presence of an interaction between MPI-SVaMA groups and CHA2DS2-VASc scores was 

tested for, and P-values for such interaction terms were all highly nonsignificant (P = .29 for 

1 year of follow-up, P = .47 for 2 years, P = .29 for 3 years), which led to the conclusion that 

there was no statistical evidence that mortality risk in participants with low, medium, and 

high MPI-SVaMA grades was different on the basis of CHA2DS2-VASc score. The analyses 

for heterogeneity suggested that the effect of warfarin treatment was not different in the 

three groups of participants (P = .42 for 1 year, P = .76 for 2 years, P = .48 for 3 years). The 

propensity score-based greedy matching algorithm successfully matched 671 of 798 treated 

participants. Adequacy of covariate balance in the matched sample is shown in Table S2. 

Results of warfarin treatment effects from marginal univariate Cox regression models, with 

robust standard errors, were fully overlapping with those reported in Table 3 (Table S3).

DISCUSSION

The present retrospective observational study demonstrated that, in the overall study 

population of community-dwelling older adults with AF, warfarin treatment was associated 

with lower all-cause mortality over a mean follow-up of 2 years. Anticoagulation treatment 

was associated with a highly significantly lower mortality in participants at lower and higher 

risk of dying (all MPI-SVaMA groups). Therefore, these findings demonstrate that severely 

compromised health and functional status was not associated with lack of effect of warfarin 

treatment on mortality in older adults with AF. Although many studies have evaluated 

warfarin efficacy in stroke prevention, only a few have suggested lower mortality in older 

adults with AF treated with anticoagulants than in those not treated.39 Nevertheless, no study 

had explored whether different individual mortality risk could be associated with different 

efficacy of anticoagulation treatment in older adults with AF.

In agreement with other recent studies,12–16,18,19,39–41 the current study found that 

anticoagulation treatment was underused in this older population (prevalence of warfarin use 

in participants with AF 43.7%), but the individuals included in this study were selected from 

a population of older adults with poor health and functional condition who underwent a 

CGA-based multidimensional assessment according to the SVaMA to determine need for 

homecare services or nursing home admission. Therefore, it cannot be excluded that the 
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observed low prevalence of anticoagulation treatment may reflect the reluctance of 

physicians to treat older adults with clinical, functional, and social impairments. Warfarin-

treated participants were significantly younger and had fewer functional, cognitive, and 

clinical impairments and significantly lower mortality risk than untreated participants. To 

minimize this selection bias, propensity score methods were used to define two cohorts in 

which the two groups of participants differed only in terms of treatment with warfarin. 

Propensity score-adjusted models and the analyses within the propensity score-matched 

cohorts confirmed that warfarin efficacy was evident in low- and high-risk participants after 

1, 2, and 3 years of follow-up. The subgroup analyses for heterogeneity, moreover, showed 

that the association between warfarin treatment and lower mortality was not significantly 

different in participants with different mortality risk.

Therefore, poor health and functional conditions are probably not per se a contraindication 

to warfarin in older adults with AF. In a previous prospective study in a hospital-based 

cohort of 220 individual aged 70 and older with AF, those who were frail were significantly 

less likely to receive warfarin than those who were not on admission and discharge from a 

tertiary referral hospital.22 In Portuguese community-dwelling frail older adults, the number 

of drugs consumed per day was independently associated with physical frailty.42 In 

particular, the consumption of antihypertensives and anticoagulants explained part of the 

variance of total and physical frailty,42 providing further evidence of the association between 

this geriatric syndrome and cardiovascular risk. Furthermore, many frailty-related factors 

may contribute to nonprescription of warfarin.24

This may suggest that multidimensional impairment with poor health and functional 

condition may deter a physician from prescribing warfarin. Nevertheless, according to the 

present findings, many of the factors that are purported to be barriers to anticoagulation 

treatment in older persons with AF, including predisposition to falling and old age per se, do 

not increase the chance of anticoagulation-related major bleeding43 and should probably not 

influence the choice of stroke prophylaxis in these individuals.

Nonetheless, clinical decision-making about anticoagulant prescription in older adults with 

AF does not often consider mortality risk stratification.13–16 In particular, in a cohort of 

3,020 men and 3,749 women aged 75 and older diagnosed with AF selected from 75 primary 

care centers in Sweden, longer survival was associated with anticoagulants than with no 

treatment or with antiplatelets.16 A recent population-based study found that warfarin use in 

older age was associated not only with lower stroke risk, but also with longer life 

expectancy.13 In the present study, to evaluate mortality risk in an older population, the MPI 

based on the SVaMA,30 a well-calibrated, highly accurate predictor of mortality in this age 

group, was adopted.27,44,45 As expected, the MPI-SVaMA was effective in predicting 

mortality. A large multicenter study performed in more than 2,000 hospitalized older adults 

demonstrated that MPI had significantly greater predictive power for all-cause mortality than 

three other instruments measuring frailty specifically.46 A recent article on thromboembolic 

prevention in frail older adults with AF has proposed a multidimensional decision-making 

algorithm for the use of oral anticoagulants with a standard ischemic and bleeding risk 

assessment and an additional anticoagulation-focused frailty assessment including the MPI 

to assess life expectancy in these individuals.26 As expected in the present older population, 
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CHA2DS2-VASc score was not associated with anticoagulation treatment, and its use 

showed an important ceiling effect. More than 99% of participants had high-risk CHA2DS2-

VASc scores because of older age and common vascular risk factors, supporting the limited 

applicability of the CHA2DS2-VASc and CHADS2 risk stratification tools in clinical 

decision-making in older adult with AF.15,18,41

This study had limitations. First, the efficacy of warfarin was considered only in terms of 

lower all-cause mortality, not taking into account minor events not leading to death or the 

final cause-specific deaths (fatal and nonfatal stroke, coronary death, nonfatal myocardial 

infarction, cardiovascular death). Nevertheless, considering the net clinical benefit of lower 

mortality, it may be relevant in older adults with shorter life expectancy. Second, a bleeding 

risk stratification with a score focused on individuals with AF (Hypertension, Abnormal 

liver or renal function, Stroke, Bleeding, Labile international normalized ratio (INR), 

Elderly, Drugs or alcohol)47 was not used because laboratory data on INR and renal and 

liver function were not available. In agreement with recent findings from the General 

Practice Research Database,15 the same ceiling effect observed for the CHA2DS2-VASc 

score could be expected in the current study’s older cohort. Furthermore, the present 

findings were observational and noninterventional. In an observational study, there would be 

confounding by indication that arises from the fact that individuals who are prescribed a 

medication or who take a given medication are inherently different from those who do not 

take the drug, but few individuals aged 80 and older were enrolled in the early randomized 

controlled trials of oral anticoagulation vs placebo, with only 20% of the study population 

being aged 75 and older.17 Therefore, observational studies in frail older individuals are 

needed to determine the effectiveness of anticoagulation treatment in this subgroup. A recent 

Cochrane review assessing the effect of study design on healthcare outcomes that 

demonstrated no significant differences between observational studies and randomized 

controlled trials, regardless of specific observational study design, heterogeneity, or 

inclusion of studies of pharmacological interventions, supports this.48 Moreover, another 

potential confounder arises from the fact that warfarin use could simply be a marker of 

better medical care quality, potentially influencing the effect of anticoagulation on all-cause 

mortality in these older adults. Lastly, follow-up of these participants was limited to 3 years, 

with mean follow-up of 2 years; it cannot be excluded that significant differences in 

effectiveness between individuals with different mortality risk could emerge with longer 

follow-up.

In community-dwelling older adults with AF, the present findings strongly suggest that 

severe multidimensional impairment per se was not an impediment to the prescription of 

warfarin. Regardless of poor health and functional condition, these individuals can benefit 

from anticoagulation in terms of lower mortality. Although this benefit can be ascribed to 

treatment, it may also reflect better overall care. The longer survival associated with warfarin 

use in these community-dwelling older adults with AF may suggest a significant effect of 

anticoagulation treatment also on individuals requiring homecare services or nursing home 

admission.
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Table 1.

Baseline Characteristics of Community-Dwelling Older Adults with Atrial Fibrillation Divided According to 

Multidimensional Prognostic Index (MPI) Score Based on the Standardized Multidimensional Assessment 

Schedule for Adults and Aged Persons (SVaMA)

Characteristic
All, N = 1,827,

100%

MPI-SVaMA-1
(Mild Risk),

n = 705, 38.6%

MPI-SVaMA-2
(Moderate Risk),
n = 634, 34.7%

MPI-SVaMA-3
(Severe Risk),
n = 488, 26.7% P for Trend

Age, mean ± SD 84.4 ± 7.1 83.8 ± 7.1 85.0 ± 6.4 83.2 ± 7.5 .74

Male, n (%) 653 (35.7) 164 (23.3) 218 (34.4) 271 (55.5) <.001

Activities of Daily Living, mean ± SD 43.5 ± 18.4 31.6 ± 18.5 52.7 ± 11.1 48.9 ± 16.3 <.001

Cognitive Status, mean ± SD 5.5 ± 3.6 4.6 ± 3.4 6.7 ± 3.3 5.3 ± 3.9 <.001

Nursing Care Needs, mean ± SD 7.6 ± 8.2 2.9 ± 4.8 7.9 ± 6.6 14.1 ± 9.5 <.001

Mobility, mean ± SD 30.0 ± 11.7 23.2 ± 12.5 36.8 ± 5.9 34.5 ± 9.8 <.001

Pressure Sore Risk, mean ± SD 5.2 ± 6.1 0.9 ± 2.0 7.6 ± 5.2 8.4 ± 6.8 <.001

Social Support, mean ± SD 156.5 ± 70.1 156.0 ± 70.4 165.2 ± 68.5 144.4 ± 69.8 .01

Congestive Heart Failure, Hypertension, Age, Diabetes, Stroke,Vascular disease, Age,Sex score

 Continuous, mean ± SD 3.8 ± 0.1 3.9 ± 0.9 3.8 ± 0.9 3.5 ± 1.0 <.001

 Low risk (0), n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) —

 Intermediate risk (1), n (%) 18 (0.1) 5 (0.7) 3 (0.5) 10 (2.4) .04

 High risk (2–9), n (%) 1,809 (99.0) 700 (99.3) 631 (99.5) 478 (98.0) .04

Past treatment rate, mean ± SD
a

7.4 ± 27.6 8.7 ± 40.4 6.3 ± 12.0 7.1 ± 17.5 .44

Participants starting warfarin, n (%) 798 (43.7) 380 (53.9) 245 (38.6) 173 (35.5) <.001

Main diagnoses, n (%)

 Fracture 32 (1.8) 27 (3.8) 5 (0.8) 0 (0.0) <.001

 Cancer 278 (15.2) 0 (0.0) 6(0.1) 272 (55.7) <.001

 Dementia 455 (24.9) 231 (32.8) 199 (31.4) 25 (5.1) <.001

 Stroke 174 (9.5) 62 (8.8) 85 (13.4) 27 (5.5) .15

 Cardiovascular disease 282 (15.4) 133 (18.9) 102 (16.1) 47 (9.6) <.001

 Respiratory disease 63 (3.5) 28 (4.0) 21 (3.3) 14 (2.9) .30

 Neurological disease 86 (4.7) 61 (8.7) 21 (3.3) 4 (0.8) <.001

 Hypokinetic syndrome 259 (14.2) 74 (10.5) 128 (20.2) 57 (11.7) .25

 Other diseases 198 (10.8) 89 (12.6) 67 (10.6) 42 (8.6) .03

Main drug classes, n (%)

 Alpha adrenergic blocker 248 (13.6) 91 (12.9) 87 (13.7) 70 (14.3) .47

 Nonloop diuretic 1,350 (73.9) 509 (72.2) 487 (76.8) 354 (72.5) .72

 Vasodilator 4 (0.2) 0 (0.0) 4 (0.6) 0 (0.0) .77

 Beta-blocker 562 (30.8) 209 (29.7) 187 (29.5) 166 (34.0) .13

 Statin 427 (23.4) 169 (24.0) 127 (20.0) 131 (26.8) .38

 Renin-angiotensin system inhibitor 1,167 (63.9) 461 (65.4) 411 (64.8) 295 (60.5) .10

 Calcium channel blocker 559 (30.6) 213 (30.2) 187 (29.5) 159 (32.6) .43

 Antiplatelet drug 1,098 (60.1) 429 (60.9) 387 (61.0) 282 (57.8) .32

 Amiodarone 152 (8.3) 62 (8.8) 40 (6.3) 50 (10.3) .52

 Digoxin 747 (40.9) 303 (43.0) 266 (42.0) 178 (36.5) .03
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Characteristic
All, N = 1,827,

100%

MPI-SVaMA-1
(Mild Risk),

n = 705, 38.6%

MPI-SVaMA-2
(Moderate Risk),
n = 634, 34.7%

MPI-SVaMA-3
(Severe Risk),
n = 488, 26.7% P for Trend

 Insulin 391 (21.4) 151 (21.4) 129 (20.4) 111 (22.8) .65

 Follow-up time, years, mean ± SD 2.0 ± 1.9 2.7 ± 2.2 1.8 ± 1.8 1.1 ± 1.3 <.001

Mortality (events/person-year, incidence rate
b
)

 At 1 year  682/1,366 (49.9)  141/606 (23.3) 240/472 (50.8) 301/288 (104.6) <.001

 At 2 years  983/2,223 (44.2) 240/1,051 (22.8) 347/762 (45.5) 396/410 (96.7) <.001

 At 3 years 1,125/2,755 (40.8) 303/1,365 (22.2) 404/932 (43.3) 418/458 (91.4) <.001

a
Number of all medications per month before enrollment.

b
Number of events per 100 person-years.

SD = standard deviation.

J Am Geriatr Soc. Author manuscript; available in PMC 2018 September 06.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pilotto et al. Page 15

Table 2.

Baseline Characteristics of Community-Dwelling Older Adults with Atrial Fibrillation According to Warfarin 

Treatment

Characteristic

Not Treated,
n = 1,029,

56.3%

Treated,
n = 798,
43.7% P-Value

Standardized
Mean

Difference

Age, mean ± SD 85.4 ± 7.5 83.1 ± 6.3 <.001 −33.6

Male, n (%) 356 (34.6) 297 (37.2) .25 5.5

Activities of daily living, mean ± SD 46.4 ± 17.3 39.9 ± 19.1 <.001 −35.5

Cognitive status, mean ± SD 6.1 ± 3.6 4.7 ± 3.5 <.001 −37.8

Nursing care needs, mean ± SD 7.9 ± 8.6 7.3 ± 7.8 .34 −7.5

Mobility, mean ± SD 31.9 ± 11.4 29.7 ± 11.9 <.001 −18.6

Pressure sore risk, mean ± SD 5.9 ± 6.1 4.3 ± 5.9 <.001 −26.9

Social support, mean ± SD 160.6 ± 70.4 151.1 ± 69.3 .01 −13.6

Multidimensional Prognostic Index based on the Standardized Multidimensional Assessment Schedule for Adults and Aged Persons

 Continuous, mean ± SD 0.4 ± 0.2 0.4 ± 0.2 <.001 −24.9

 1 (mild risk), n (%) 325 (31.6) 380 (47.6) <.001 33.2

 2 (moderate risk), n (%) 389 (37.8) 245 (30.7) .06 −15.0

 3 (severe risk), n (%) 315 (30.6) 173 (21.7) <.001 −20.4

Congestive Heart Failure, Hypertension,
Age, Diabetes, Stroke, Vascular disease, Age, Sex score, mean ± SD

3.8 ± 1.0 3.8 ± 0.9 .09 1.4

Past treatment rate tertile, n (%)
a

 First (low) 410 (39.8) 272 (34.1) .01 −12.0

 Second (medium) 313 (30.4) 211 (26.4) .06 −8.8

 Third (high) 306 (29.7) 315 (39.5) <.001 20.6

Fractures, n (%) 13 (1.3) 19 (2.4) .07 8.4

Cancer, n (%) 175 (17.0) 103 (12.9) .02 −11.5

Dementia, n (%) 286 (27.8) 169 (21.2) .00 −15.4

Stroke, n (%) 105 (10.2) 69 (8.7) .26 −5.3

Cardiovascular disease, n (%) 109 (10.6) 173 (21.7) <.001 30.5

Respiratory disease, n (%) 33 (3.2) 30 (3.8) .52 3.0

Neurologic disease, n (%) 47 (4.6) 39 (4.9) .75 1.5

Hypokinetic syndrome, n (%) 161 (15.7) 98 (12.3) .04 −9.7

Other diseases, n (%) 100 (9.7) 98 (12.3) .08 8.2

a
Number of all medications per month taken before enrollment.

SD = standard deviation.
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Table 3.

Overall and Subgroup Analyses for Community-Dwelling Older Adults with Atrial Fibrillation According to 

Warfarin Use: Multivariate and Propensity Score Quintile-Adjusted Models

n
Mortality (Events per 100

Person-Years)
Hazard Ratio (95% Confidence Interval)

P-Value

MPI Based on the
SVaMA Risk

Warfarin Use

Adjusted for Propensity
Score QuintileEvents Participants All No Yes Change

b
Multivariable

a

1 year

 1 (mild) 141 705 23.3 33.7 15.4 −18.3 0.5 (0.3–0.7) <.001 0.5 (0.4–0.7) <.001

 2 (moderate) 240 634 50.8 65.5 31.7 −33.8 0.5 (0.4–0.7) <.001 0.5 (0.4–0.7) <.001

 3 (severe) 301 488 104.6 147.2 54.9 −92.3 0.4 (0.3–0.5) <.001 0.4 (0.3–0.5) <.001

 All 682 1,827 49.9 71.8 28.0 −43.8 0.4 (0.4–0.5) <.001 0.5 (0.4–0.6) <.001

2 years

 1 (mild) 240 705 22.8 31.5 16.5 −15.0 0.6 (0.4–0.8) <.001 0.6 (0.4–0.8) <.001

 2 (moderate) 347 634 45.5 56.1 32.2 −23.9 0.6 (0.5–0.8) <.001 0.7 (0.5–0.8) <.001

 3 (severe) 396 488 96.7 126.9 64.6 −62.3 0.5 (0.4–0.6) <.001 0.5 (0.4–0.7) <.001

 All 983 1,827 44.2 59.8 29.5 −30.3 0.6 (0.5–0.6) <.001 0.6 (0.5–0.7) <.001

3 years

 1 (mild) 303 705 22.2 29.2 17.2 −12.0 0.6 (0.5–0.8) <.001 0.6 (0.5–0.8) <.001

 2 (moderate) 404 634 43.3 52.8 31.9 −20.9 0.7 (0.5–0.8) <.001 0.7 (0.6–0.9) <.001

 3 (severe) 418 488 91.4 119.6 61.8 −57.8 0.5 (0.4–0.6) <.001 0.6 (0.4–0.7) <.001

 All 1,125 1,827 40.8 54.5 28.4 −26.1 0.6 (0.5–0.7) <.001 0.6 (0.6–0.7) <.001

a
Models were adjusted for age at Standardized Multidimensional Assessment Schedule for Adults and Aged Persons (SVaMA) evaluation; sex; 

nursing care needs; cognitive status; pressure sore risk; activities of daily living; mobility; social support (all Multidimensional Prognostic Index 
(MPI)-SVaMA domains); Congestive Heart Failure, Hypertension, Age, Diabetes mellitus, Stroke, Vascular disease, Age, Sex category score; main 
diagnoses of fracture, cancer, dementia, stroke, hypokinetic syndrome, and cardiovascular, respiratory neurological, or other diseases, and number 
of all medications prescribed within 1 year before enrollment (tertiles).

b
Absolute difference of mortality rates between warfarin users vs nonusers.
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