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Abstract

Objectives: Studies examining the effects of statins after acute myocardial infarction (AMI)
excluded frail older adults, especially nursing home (NH) residents, and few examined functional
outcomes. Older NH residents may benefit less from statins and be particularly susceptible to
adverse drug events like myopathy-related functional decline. We evaluated the effects of statins
on 1-year functional decline, rehospitalization, and death in NH residents.
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Design: We conducted a retrospective cohort study using 2007 to 2010 linked national data from
Minimum Data Set (MDS) assessments; Medicare claims; and Online Survey Certification and
Reporting System records.

Setting and Participants: We included U.S. NH residents 65 years and older who were statin
non-users, were hospitalized for AMI between May 2007 and March 2010, and returned to the
NH.

Measures: Outcomes were functional decline, death, and rehospitalization in the first year after
post-AMI NH admission. New statin users were 1:1 propensity-score matched to non-users to
adjust for 92 characteristics. We estimated hazard ratios (HRs) and restricted mean survival time
differences with 95% confidence intervals (CI) comparing individuals who did versus did not
initiate statin therapy after AMI hospitalization.

Results: Propensity-score matching yielded a cohort of 5,440 residents. Mean age was 83 years
and 69% were female. Statin use was associated with a reduction in mortality (HR 0.80, 95%ClI
0.73-0.87), corresponding to a mean of 15.9 (95%CI 9.9-22.0) days of extended life expectancy.
No overall differences in rehospitalization (HR 1.06, 95%CI 0.98-1.14) or functional decline (HR
1.00, 95%CI 0.88-1.14) were observed.

Conclusions and Implications: Statins may reduce one-year mortality by 20% without

affecting function among older NH residents who wish to live longer after AMI. During shared

decision-making with these patients or their representatives, clinicians should consider

communicating that the average benefit of statins is 16 days of additional survival over one year.
Brief Summary:

Statins confer two weeks of additional survival without affecting function or rehospitalization risk
among older nursing home residents after acute myocardial infarction.

Keywords

hydroxymethylglutaryl-CoA reductase inhibitors; frailty; nursing homes; secondary prevention;
activities of daily living

INTRODUCTION

Statins are a mainstay of guideline-recommended secondary prevention after acute
myocardial infarction (AMI) for adults of all ages.1~3 Data from multiple randomized
clinical trials (RCTSs) support the use of statins to reduce mortality after AMI in older adults
aged =65 years, among whom more than two-thirds of all cardiovascular disease (CVD)
deaths occur.* However, after decades of research, it remains unclear whether the mortality
benefit of statin use generalizes to older adults who are multimorbid, cognitively or
functionally impaired, and frail.> Nearly all individuals with this phenotype were excluded
from RCTs of statins, even those that enrolled older adults.®> The potential lack of
generalizability is most pronounced for long-term nursing home (NH) residents because they
are the frailest and oldest subpopulation in the U.S.58 NH residents have limited life
expectancy and may not derive a mortality benefit from statin use after AMI.
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Adults residing in the NH are at high risk of functional decline and, given their limited life
expectancy, often prioritize preserving their remaining functional independence and quality
of life.9:10 Therefore, the muscle pain and related symptoms that some studies have found to
be associated with statin use may be of importance to frail older adults. The muscle pain
may be especially important if it interferes with activities of daily living (ADLs) and
ultimately results in a functional decline. If such a relationship exists, NH residents are
likely at greater risk than other populations due to their frailty and physiologic susceptibility
to medication adverse effects.

To evaluate the potential benefit and potential function harms of statin use in this highly
vulnerable patient population, we estimated the association between statin use after AMI and
functional decline, rehospitalization, and mortality outcomes among frail older adults in the
NH setting. We hypothesized that statins would be associated with an increased risk of
functional decline, but a decreased risk of hospitalization and mortality.

METHODS

Study Design and Data Source

This was a retrospective new-user cohort study using existing”:8-11-14 national Medicare data
linked to the Minimum Data Set (MDS)2° version 2.0 and Online Survey Certification and
Reporting System (OSCAR) data. The MDS is a quarterly assessment tool of resident
characteristics that is required for all facilities that are certified to receive Medicare or
Medicaid funding. MDS assessments occur at least every 3 months, and more often for
patients with a major recent change in clinical status and those receiving care under the
Medicare Skilled Nursing Facility benefit. The OSCAR datal® provides facility-level
information on NH characteristics, staffing levels, and quality indicators. Medicare claims
include information on inpatient care (Part A), outpatient care (Part B), and prescription
drug dispensings (Part D17). Part D covers over 90% of NH residents and is the sole source
of prescription drug coverage for these patients. A previously validated residential history
file algorithm was used to track the timing and location of health service use.18

Study Population

The study population was a previously established’:8:11-14 national cohort of long-stay NH
residents aged =65 years without a history of AMI who were hospitalized for AMI (ICD-9
codes 410.XX or 411.1 in principal or secondary position on inpatient claim), had not taken
statins for at least 12 months before the AMI, and were readmitted to a U.S. NH directly
after hospital discharge between May 1, 2007 and December 31, 2010 (Figure Al). We
selected previous non-users to permit an evaluation of the decision to initiate statins after
AMI, distinct from the decision to continue these agents in patients who had already been
taking them before their AMI. However, we excluded patients with extremely poor
functional status before the AMI hospitalization (ADL score >24) because they had little
opportunity for further functional decline (see “Outcomes” below).11:19 Additional details of
the cohort have been previously described.”811
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Exposures and Causal Contrast of Interest

Outcomes

Follow-up

Statin initiation after AMI was identified in Medicare Part D prescription drug claims
(individual drugs enumerated in Table A1).7:811.17 The causal contrast of interest was
defined as the effect of initiating statins versus not, regardless of subsequent treatment
discontinuation or switching among treatment groups, analogous to intention-to-treat

analyses in randomized controlled trials.20-22

The three outcomes were all-cause death, all-cause rehospitalization, and functional decline.
We used data from Medicare Part A and Medicare enrollment files to identify hospital
admissions and date of death. Functional decline was defined as an increase of 3 points on
the validated 28-point MDS Morris scale of independence in ADLs between the prehospital
baseline assessment and the first available assessment after hospitalization up to 12 months
after discharge.19:23 This measure indicates the degree of dependence on staff assistance in
seven areas of ADL function (bed mobility, transfer, locomotion, dressing, eating, toilet use,
personal hygiene), which are summed to create a validated score that ranges from 0 (no
assistance required) to 28 (total dependence in ADL functioning).1® Increases in this score
over time have been validated as an important marker of functional decline, and a 3-point
increase corresponds to a major loss of independence in one ADL or incremental losses in
two or more ADLs.11.23

Prior studies suggest that the lag time to benefit from statins (i.e., the time from statin
initiation to when outcomes are observably improved) is between six months and one year,
so we selected a one-year follow-up period.>24:25 We excluded individuals who died or were
rehospitalized within 14 days of hospital discharge because reliable ascertainment of
secondary prevention medication use is difficult in such short-stay situations. Follow-up
therefore started on day 14 (index date) after hospital discharge and continued up to 1 year.
11 For the rehospitalization outcome, at the end of the 1-year follow-up, participants were
classified as alive without rehospitalization, having had a rehospitalization, or having died
without a rehospitalization. For the functional decline outcome, at the end of the 1-year
follow-up, participants were classified as alive without functional decline, having had
functional decline documented on an MDS assessment in that period, or having died without
evidence of functional decline on the MDS. For death, individuals were simply categorized
as alive or dead at one year.

Baseline Characteristics

Variables that could potentially confound the relationship between statins and outcomes
were prespecified and all measured prior to the index date. A complete list of these 92
characteristics and details about their measurement are provided in Table A2.

Statistical Analyses

We adjusted for confounding by baseline covariates using methods that rely on estimating
the propensity score. We estimated the propensity scores via a flexible logistic regression
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model that used the aforementioned 92 baseline variables to (Table A2) to predict the use of
statins. The initial model achieved good balance in measured covariates (see below) with
good discrimination (c-statistic = 0.78), and was thus used for all analyses.

We matched one new user of statins to one non-user on the propensity score via a greedy 5-
to-1 digit matching algorithm without replacement.26 Propensity score distributions in each
treatment group were examined using histograms and descriptive statistics.2” Matching
resulted in good covariate balance based on standardized mean differences (Table A3).27

We estimated hazard ratios (HRs) with 95% confidence intervals (CIs) using Cox
proportional hazards regression models to compare statin new users versus non-users for all
outcomes of interest.28 The robust sandwich estimator was used to account for the clustering
within propensity score-matched pairs. To better understand the difference in outcomes
between treatment groups, we calculated the difference in restricted mean survival time
(RMST).29:30 The difference in RMST is interpretable as the average number of days that
prescribing a statin will delay a negative health outcome over one year of follow-up time. As
an alternative to the difference in RMST, we estimated 1-year risk differences with 95% Cls
calculated using the non-parametric bootstrap, and the accompanying numbers needed to
treat (NNT) or harm (NNH).

Statistical significance was defined as p-value < 0.05.

Stability and Sensitivity Analyses

We chose Cox regression models as the main analysis to facilitate the calculation of the
RMST measures and thus, provision of clinically relevant information. However, we also
evaluated the Fine and Gray approach to estimation in a stability analysis to determine if our
results were robust to our analytic decision. The Fine and Gray approach helps to account
for the competing risk of death.

To assess how robust our findings were to potential unmeasured or residual confounding, we
conducted a sensitivity analysis using the E-value.3! The E-value is the minimum strength of
association, on the risk ratio scale, that an unmeasured confounder would need to have with
both statin use and an outcome to fully explain away the observed treatment effect estimate
(i.e., if there truly was no effect).3!

Subgroup Analyses

In separate analyses to evaluate whether the association between statins and outcomes varied
across participant characteristics (i.e., effect measure modification32), we included
interaction terms between the exposure and characteristic (i.e., multiplied the two
independent variables). These baseline characteristics included levels of age (<85 versus
>85)33, sex (male versus female), cognitive function (moderate to severe impairment versus
no to mild impairment), functional status (moderate to severe impairment versus no to mild
impairment), ICU/CCU stay (any versus none), and polypharmacy (<11 medications versus
>11 medications). Individuals were re-matched on the propensity score for subgroup
analyses to ensure covariate balance between treatment groups within subgroups. We
observed good covariate balance using standardized mean differences.
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Software

Data were analyzed using Stata, version 15.0 (Stata Corp., College Station, TX), software.

Ethics Approval

The study protocol was approved by the institutional review boards of all participating
institutions.

RESULTS

Study Cohort

Our initial cohort included 11,192 NH residents, of whom 3,217 (28.7%) were new statin
users and 7,975 (71.3%) were nonusers after AMI. The mean (SD) age of the study cohort
was 84 (8) years, approximately 50% of the cohort had moderate to severe cognitive
impairment (n=5,801), and 74% required extensive or greater assistance with their ADLs
(n=8,259). On average, residents were actively taking 11 medications (SD=5) before their
AMI. The median pre-AMI length of NH stay was 554 (interquartile range [IQR] 144—
1,277) days. Propensity-score matching yielded a cohort of 5,440 residents—2,720 statin
users matched to an equal number of non-users.

The prevalence of resident characteristics by treatment group are shown in Table 1 and
accompanying standardized differences in Table A3. Even before matching, the distribution
of resident characteristics between statin users and non-users after AMI were quite similar.
The characteristics of the NHs in which residents resided were also highly similar between
statin users and non-users before and after matching (Table 2).

After matching, there were 991 (18.2%) functional decline, 2,812 (51.7%) rehospitalization,
and 2,036 (37.4%) death events. Figure A2 displays the propensity score distributions before
and after matching.

Outcomes of Statin Use

Prescribing statins was associated with a significant decrease in the risk of mortality
compared to non-use after AMI (HR 0.80, 95%CI 0.73-0.87), but no significant difference
in all-cause rehospitalization (HR 1.06, 95%CI 0.98-1.14) (Table 3; Table A4). The
mortality benefit of statin use corresponded to an increase in survival time of 16 days
(95%CI 10-22) and an NNT of 17 (95%CI 12-28) over one year of follow-up. Statin use
was not associated with functional decline (HR 1.00, 95%CI 0.88-1.14).

Stability and Sensitivity Analyses

In stability analyses accounting for the competing risk of death (Table A5), results were
similar to the main analyses: statin use after AMI was not associated with a significant
increase in the risk of all-cause rehospitalization (HR 1.06, 95%CI 0.99-1.15) and
functional decline (HR 1.03, 95%CI 0.91-1.17).

The E-value for the matched mortality HR was 1.61. Thus, an unmeasured confounder that
was associated with both statin use and mortality with a risk ratio of 1.61 each could explain
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the observed effect on mortality, suggesting moderate sensitivity to unmeasured
confounding.

Treatment Effects in Subgroups

In subgroup analyses stratifying residents by functional impairment, cognitive impairment,
age, sex, critical care use during the AMI, and polypharmacy, almost no notable differences
were observed for the associations between statin use and mortality (Figure 1), functional
decline (Figure 2), or rehospitalization (Table A6). The one exception was that statins were
non-significantly associated with a slight /ncrease in functional decline (Figure 2) among
residents <85 years old (HR 1.11, 95%CI 0.95-1.31), but were non-significantly associated
with a decrease among residents aged =85 years (HR 0.84, 95%CI 0.68-1.03), resulting in a
significant difference by age subgroup (P-value for effect modification=0.04). Statins were
associated with a significant mortality benefit across all subgroups examined.

DISCUSSION

In this national retrospective cohort study, statin use post-AMI was associated with a 20%
decrease in one-year mortality in frail, older adults residing in NHs. The decrease
corresponded to approximately 16 additional days of survival on average, which concords
with estimates ranging from —10 to 27 days in secondary prevention trials of statins.34 Use
of statins did not appear to influence the risk of functional decline or rehospitalization.
These results suggest that even frail older adults may derive a mortality benefit from statins,
although an average gain in survival of 16 days may not be meaningful to many frail, older
adults, especially those with very limited life expectancy. Providers should elicit whether a
mortality benefit of that magnitude is important to a given older adult and their family before
prescribing statins for secondary prevention post-AMI. The costs of statin treatment, and of
monitoring for adverse effects, is also another relevant consideration.

Our study meaningfully contributes to the existing literature by: using one of the largest and
most nationally representative samples of frail older adults; examining the immediate post-
acute care period after AMI; assessing validated functional outcomes in addition to
traditional ones; and using modern advanced methods to adjust for a wide array of
potentially confounding covariates. Other data on the effects of statin use in frail, older
adults are scarce, but our study is consistent with another using 1992-1997 Medicare and
MDS data from four states.3° The study population was NH residents with prevalent CVD
rather than incident AMI as in our study.3> Among other study design and analytic
differences, statin exposure was prevalent rather than new use because the authors had no
information on medication use before NH admission. The authors found that statins were
associated with a 31% reduction in one-year mortality (HR=0.69, 95%CI 0.58-0.81). The
larger mortality reduction estimated by the authors was likely due, at least in part, to their
mixed prevalent and incident statin user cohort.3%:36 For comparison, estimates from statin
secondary prevention trials ranged from a 0% to 30% reduction in all-cause mortality.34 The
authors observed no difference in functional decline (HR=0.95, 95%CI 0.75-1.19) or
rehospitalization (HR=0.98, 95%CI 0.68-1.12).
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Little other literature on the potential effects of statins on functioning is available, though
many hypotheses and potential mechanisms for the relationship between statins and
functioning have been introduced over time.3” Of note, although myopathy-mediated
functional decline may be most plausible, studies have not examined whether a relationship
between myopathy and functional decline exists. Available studies do not focus on frail,
older adults or secondary prevention after AMI. One study found that statins were associated
with better self-reported physical function, but not a summary performance measure of
walking, chair rises, dressing, and a tandem stand in predominantly non-frail older adults.38
Two others of mainly non-frail community-dweller older adults (mostly aged<80) provided
evidence of no effect: one3? found no association between statins and ability to walk one-
quarter of a mile or climb 10 steps without resting over 6.5 years of follow-up, while the
other40 found no association between statins and decrease in the number of activities the
study participants were able to perform at follow-up. These findings are generally consistent
with our observed statins-functional decline HR of 1.00.

The findings of this study must be interpreted in light of several limitations.

First, because our study was observational, we cannot rule out the possibility of residual
confounding. One plausible mechanism is that individuals with more severe AMI are more
likely to receive statins after AMI. A second potential mechanism is that individuals who
were more frail or had a worse prognosis were less likely to receive statins because
prescribers expected such patients not to benefit from use. A third mechanism is that
providers were more likely to prescribe statins to individuals with higher laboratory values
of lipids, which were unmeasured in our data. However, several factors support the
robustness of our findings. The various proposed mechanisms of confounding would
counteract one another, at least to some extent. We also obtained good balance on over 92
measured covariates between treatment groups, including several validated measures related
to frailty (e.g., baseline ADL status), even before propensity score matching. Furthermore, in
prior work, we conducted a companion validation study using national data from the
Department of Veterans Affairs, which contains information on vital signs, laboratory test
results, and measures of cardiac function that was missing from our linked Medicare and
MDS data.1! Those analyses suggested that such variables would not substantially alter the
observed results.

Secondly, we could not conduct analyses of statin dose (i.e., intensity) due to the nature of
our data. Myalgias may be dose-dependent in older adults. Although our results suggest that
overall use of statins is not associated with functioning, it remains possible that high-dose
statin use could increase the risk of myalgias and subsequent functional decline. Future
studies should aim to address this question. Although guidelines recommend moderate- or
high-intensity statins for secondary prevention in adults aged >75 years, until more evidence
is available about frail adults specifically, providers might consider starting low-dose statins
and increasing dose as tolerated.!

Thirdly, to enable robust assessment of statin exposure, we excluded patients who died or
were rehospitalized within the first 14 days of hospital discharge. Thus, our results should be
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interpreted as providing evidence about the effect of statins on outcomes starting 14 days
after hospital discharge, among people who had survived and remained in the NH until then.
In addition, these exclusions could induce selection bias?2, though prior work suggests this
bias would be mild.11

Fourth, our study was also limited by the frequency of functional outcome assessments.
Functional outcomes were measured intermittently on MDS assessments rather than
continuously like mortality and rehospitalization. Declines in function would have been
unmeasured if they occurred between an MDS assessment and death.

Finally, although we present HRs with 95% Cls, it is important to note that HRs tend to
exaggerate treatment effects and may misinform treatment decisions.*3 We therefore provide
the differences in RMST alongside the HRs to improve clinical interpretability and present
results on a time scale that can be intuitively understood by patients and their clinicians.
However, the difference in RMST measure still has potential disadvantages. Primarily, that it
provides an estimate of the gain or loss in the event-free survival time due to a treatment /n a
specified follow-up perfod, and this follow-up period must be suitably chosen.30

Conclusions and Implications

In summary, the use of statins post-AMI was associated with decreased mortality in frail,
older NH residents, but no difference in functional decline or rehospitalization. The
mortality benefit was consistently observed across subgroups defined by baseline age,
cognition, functional status, and other characteristics. However, given the limited life
expectancy of frail older NH residents, the mortality benefit conferred by statins is likely to
be small in absolute terms, and should be factored into decision-making.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HR (95% CI)

0.77 (0.66 to 0.90)
0.79 (0.68 to 0.91)
0.83 (0.71 to 0.96)

0.77 (0.66 to 0.91)
0.81 (0.73 to 0.90)
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0.83 (0.73 to 0.94)
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0.74 (0.65 to 0.85)
0.85 (0.76 to 0.96)

0.65 0.75 0.85 0.95 1.00

Figure 1. Subgroup analyses of the effect of statin use versus non-use on mortality among frail
older adults after myocardial infarction (N=5,440)

P Values for effect modification by subgroup characteristic.

Functional impairment measured using the Minimum Data Set 28-point Activities of Daily
Living (ADL) Scale; Independent to mild impairment is represented by an ADL score of 0
to 14 (independent to limited assistance required with ADLSs), moderate impairment is
represented by an ADL score of 15 to 19 (extensive assistance required with ADLSs), and
severe impairment is represented by an ADL score of 220 (extensive dependency in ADLS).
Cognitive impairment measured using the Minimum Data Set Cognitive Performance Score
(CPS); Intact to Mild Impairment is represented by a CPS score of 0 to 2, and Moderate to
Severe Impairment is a score of =3.
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Figure 2. Subgroup analyses of the effect of statin use versus non-use on functional decline
among frail older adults after myocardial infarction (N=5,440)

P Values for effect modification by subgroup characteristic.

Functional impairment measured using the Minimum Data Set 28-point Activities of Daily
Living (ADL) Scale; Independent to mild impairment is represented by an ADL score of 0
to 14 (independent to limited assistance required with ADLSs), moderate impairment is
represented by an ADL score of 15 to 19 (extensive assistance required with ADLSs), and
severe impairment is represented by an ADL score of =20 (extensive dependency in ADLS).
Cognitive impairment measured using the Minimum Data Set Cognitive Performance Score
(CPS); Intact to Mild Impairment is represented by a CPS score of 0 to 2, and Moderate to
Severe Impairment is a score of =3.
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Table 1.

Characteristics of statin new users and non-users before and after propensity score matching

*
No. (%)

Before Matching After Matching

Statins (n=3217)  No Statins (n=7975)  Statins (n=2720)  No Statins (n=2720)

Age, mean (SD), years
Female sex
Race
White
African American
Other
Body Mass Index, mean (SD), kg/m?2
Chronic Conditions
Hyperlipidemia
Diabetes
Hypertension
Heart Failure
Atrial fibrillation
Peripheral vascular disease
Depression
COPD
Arthritis

Elixhauser comorbidity score, median (IQR)

ADL status before hospitalization 7
Independent to limited assistance required
Extensive assistance required

Extensive dependency

Cognitive status before hospitalization’f
Intact or borderline intact
Mild to moderate dementia
Moderately severe to very severe dementia
Health instability (CHESS score) before
hospitalization, mean (SD)§
Geriatric symptoms before hospitalization
Falls
Dyspnea

Number of medications before hospitalization,
median (IQR)

Medication use before hospitalization

Angiotensin-converting enzyme inhibitor

82.1(8.0) 84.8 (8.1) 82.8 (7.8) 82.7 (8.2)
2135 (66.4) 5892 (73.9) 1872 (68.8) 1852 (68.1)
2608 (81.1) 6629 (83.1) 2216 (81.4) 2195 (80.7)
416 (12.9) 909 (11.4) 347 (12.8) 362 (13.3)

193 (6.0) 437 (5.5) 157 (5.8) 163 (6.0)

26.9 (7.0) 25.7 (6.5) 26.9 (7.0) 26.2 (6.9)
712 (22.1) 631 (7.9) 458 (16.8) 407 (15.0)
1013 (31.5) 1990 (25.0) 804 (29.6) 814 (29.9)
1967 (61.1) 4373 (54.8) 1612 (59.3) 1627 (59.8)
1563 (48.6) 3850 (48.3) 1349 (49.6) 1341 (49.3)
705 (21.9) 2038 (25.6) 622 (22.9) 622 (22.9)

296 (9.2) 533 (6.7) 240 (8.8) 233 (8.6)
426 (13.2) 978 (12.3) 353 (13.0) 367 (13.5)
828 (25.7) 2096 (26.3) 698 (25.7) 720 (26.5)
357 (11.1) 984 (12.3) 308 (11.3) 297 (10.9)

3(2-4) 3(2-4) 3(2-4) 3 (2-4)
1150 (35.8) 2541 (31.9) 934 (34.3) 996 (36.6)
1137 (35.3) 2577 (32.3) 962 (35.4) 926 (34.0)

930 (28.9) 2857 (35.8) 824 (30.3) 798 (29.3)
1094 (34.0) 2139 (26.8) 871 (32.0) 893 (32.8)
1679 (52.2) 4146 (52.0) 1434 (52.7) 1403 (51.6)
444 (13.8) 1690 (21.2) 415 (15.3) 424 (15.6)

0.6 (0.8) 0.7 (0.8) 0.6 (0.8) 0.6 (0.8)

620 (19.3) 1771 (22.2) 528 (19.4) 546 (20.1)

237 (7.4) 643 (8.1) 204 (7.5) 231 (8.5)

11 (8-15) 11 (8-14) 11 (8-14) 11 (8-15)
817 (25.4) 2292 (28.7) 736 (27.1) 779 (28.6)
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*
No. (%)

Before Matching After Matching

Statins (n=3217)  No Statins (n=7975) Statins (n=2720)  No Statins (n=2720)

Angiotensin receptor blocker
Warfarin
Antiplatelet agent
Calcium channel blocker
Diuretic
Nitrate
Length of hospital stay for AMI, median (IQR), d
No. of days in ICU or CCU
None
1-2
23

Nursing home length of stay before AMI, median
(IQR), d

Nursing home care pathway after hospitalization
Skilled nursing facility benefit

Long-term care

263 (8.2) 746 (9.4) 238 (8.8) 231 (8.5)

279 (8.7) 930 (11.7) 246 (9.0) 256 (9.4)
320 (10.0) 990 (12.4) 292 (10.7) 304 (11.2)
505 (15.7) 1316 (16.5) 436 (16.0) 436 (16.0)
1140 (35.4) 3670 (46.0) 1033 (38.0) 1042 (38.3)
428 (13.3) 1601 (20.1) 385 (14.2) 379 (13.9)

6 (4-9) 6 (4-9) 6 (4-9) 6 (4-9)
1156 (35.9) 3717 (46.6) 1034 (38.0) 1011 (37.2)
929 (28.9) 1900 (23.8) 741 (27.2) 728 (26.8)
1132 (35.2) 2358 (29.6) 945 (34.7) 981 (36.1)

413 (92-1,094) 617 (175-1,336) 450 (104-1,140) 509 (110-1,229)

2480 (77.1) 5547 (69.6) 668 (24.6) 638 (23.5)
737 (22.9) 2428 (30.5) 2052 (75.4) 2082 (76.5)

Abbreviations: SD, standard deviation; IQR, interquartile range; COPD; chronic obstructive pulmonary disease; CHESS, Changes in Health, End-
stage Disease, Signs, and Symptoms; ADL, activities of daily living; AMI, acute myocardial infarction; ICU, intensive care unit; CCU, coronary

care unit.

*
Percentages have been rounded and may not total 100.

fMeasured by the Morris 28-point scale of independence in ADLs, and categorized as 0 to 14 (independent to limited assistance required), 15 to 19
(extensive assistance required), and 20 or higher (extensive dependency).

’fMeasured by the Cognitive Performance Scale and trichotomized as 0 to 1 (intact to borderline intact), 2 to 3 (mild to moderate dementia), and 4

to 6 (moderately severe to very severe dementia).

§Scores ranging from 0 to 5, with higher scores indicating greater health instability.
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Nursing home facility characteristics of statin new users and non-users before and after propensity score

matching

*
No. (%)

Before Matching

After Matching

Characteristics Statins (n=3217)

No Statins (n=7975)

Statins (n=2720)

No Statins (n=2720)

Ownership
For profit 2339 (72.7)
Not for profit 716 (22.3)
Government 162 (5.0)
Size, No. of beds, mean (SD) 148.6 (91.4)

Occupancy, % of beds occupied, median (IQR) 90.4 (82.3-95.0)

Quality indicators

Residents restrained, median (IQR), % 2.8 (0.4-6.5)

No. of quality-of-life deficiencies, mean (SD) 0.7 (1.1)

Residents with pressure sores, mean (SD), % 72(4.4)
Direct care per resident per day, mean (SD), h 3.4(0.8)

Physician staffing, median (IQR), full time 0.15 (0.06-0.28)

equivalents per 100 beds

5758 (72.2)
1726 (21.6)
491 (6.2)
139.9 (79.8)
90.0 (81.3-95.0)

3.0 (0.4-6.8)
0.7 (1.1)
7.1 (4.5)
3.3(0.8)
0.13 (0.06-0.26)

1970 (72.4)
609 (22.4)
151 (5.2)
147.0 (88.1)
90.3 (82.3-95.0)

2.8 (0.5-6.5)
0.7 (1.0)
7.1 (4.4)
3.4(0.8)
0.14 (0.06-0.28)

1982 (72.9)
610 (22.4)
128 (4.7)
146.2 (88.9)
90.5 (82.0-95.0)

2.8(0-5.7)
0.7 (1.0)
7.2(4.4)
3.4(0.8)
0.14 (0.06-0.27)

Abbreviations: SD, standard deviation; IQR, interquartile range.

*
Percentages have been rounded and may not total 100.
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