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Background—Impaired functional and cognitive status is an important outcome for older adults
undergoing major cardiac surgery. We conducted this pilot study to gauge feasibility of assessing
these outcomes longitudinally, from pre-operatively up to two time-points post-operatively to
assess for recovery.

Methods—We interviewed patients = age 65 years pre-operatively and repeated functional and
cognitive assessments at 4—6 weeks and 4-6 months post-operatively. Simple unadjusted linear
regression was used to test whether baseline measures changed at each follow-up time point. Then
we used a longitudinal model to predict post-operative recovery overall, adjusting for co-
morbidity.

Results—62 patients (age 74.7 = 5.9) underwent scheduled cardiac surgery. Pre-operative ADL
impairment was associated with poorer functional recovery at 4-6 weeks post-operatively with
each baseline ADL impairment conferring recovery of 0.5 fewer ADLs (p<.05). By 4-6 months,
we could no longer detect a difference in recovery. Pre-operative cognition and physical activity
was not associated with post-operative changes in these domains.

Conclusion—A pre- and post-operative evaluation of function and cognition was integrated into
the surgical care of older patients. Pre-operative impairments in ADLs may be a means to identify
patients who might benefit from careful post-operative planning, especially in terms of assistance

with self-care during the first 4—6 weeks after cardiac surgery.
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1. INTRODUCTION

In selected patients, cardiac surgery can improve quality-of-life [1] and long-term survival
[2]. Today, procedures such as coronary artery bypass grafting (CABG) [3,4] and valve
replacement are routinely performed in older adults [5,6]. However, since older patients are
at higher risk for complications such as post-operative delirium and prolonged immobility, a
growing body of literature supports the evaluation of basic [7] and instrumental [8] activities
of daily living (ADLS) and cognitive function to enhance surgical risk assessment for older
patients undergoing scheduled surgery [9-21], including cardiac surgery [17,22-27]. In
addition, postoperative evaluation of function has been proposed as an important outcome in
older surgical patients [10]. Pre and post-surgical evaluation of physical and cognitive
function is not currently a formal component of usual cardiac surgery care at most
institutions.

We conducted an interdisciplinary, prospective pilot study to test the feasibility of
measuring both cognitive and physical function in a longitudinal fashion among cardiac
surgery patients = 65 years of age. We asked the question of whether components of a
comprehensive geriatric assessment could be incorporated into the workflow of the standard
cardiac surgery pre-operative process, and whether we could capture functional recovery
using post-operative telephone interviews as a potential outcome measure. Finally, as a
secondary question, we tested whether specific components of the geriatric pre-operative
assessment could help identify older patients at higher risk for short- and intermediate-term
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functional loss, which could potentially be valuable for counseling older surgical candidates
and manage their expectations of postoperative recovery.

2. MATERIALS AND METHODS

2.1. Overview

The University of Michigan Health System (UMHS) is a 931-bed, tertiary care medical
center with a free-standing cardiovascular hospital. Approximately 250 cardiac procedures
are performed annually in older patients (age = 65 years). Our pre-specified goal was to
prospectively identify and evaluate 80 older adults concurrent to their usual pre-operative
care for scheduled CABG, valve replacement or repair, or aortic surgery. All surgeries were
performed with an open approach (i.e., none were “minimally-invasive”). We used a part-
term cardiac research nurse who recruited from the scheduled patients of a weekly pre-
operative cardiac surgery clinic. Feasibility was defined as completing geriatric evaluations
without disrupting the normal flow of pre-operative surgical care, and contacting at least
half of the patients at least once by telephone. Our initial time-frame was a 6-month
enrollment period, however, we extended the time frame to 14 months due to higher-than-
expected refusal rate. This study was approved by the University of Michigan Institutional
Review Board. All subjects provided written informed consent.

We recruited patients = age 65 years who had upcoming pre-operative visits using a
combination of letters, telephone calls, and face-to-face contact. We enrolled the majority of
patients at the preoperative testing visit scheduled within 4 weeks prior to the planned
operative procedure. Patients were excluded if they did not undergo surgery.

At the time of enrollment, baseline assessment of cognitive and physical function was
performed. All assessments were done in a separate room before or after the standard pre-
operative evaluations. Usual clinical care was uninterrupted. Results of the assessment were
not conveyed to the clinical team.

We conducted follow-up interviews at 4-6 weeks and 4—-6 months post-operatively. We
aimed to conduct the 4-6 week interview in person during the routine post-surgical follow-
up visit; if this was not possible then this interview as well as the 4-6 month interview was
conducted over the telephone. We selected these two time points (referred to as the “short-
term” and “intermediate” time-points), based on the assumption that most patients would be
discharged from the acute hospitalization by 4-6 weeks, and that any patients requiring post-
acute rehabilitation would be home by 4-6 months. Interviews could be conducted with a
proxy respondent if necessary for the functional status portion of the interview only.

2.2. Functional and Cognitive Measures

Physical function was assessed by patients’ self-reported ability to perform 9 basic and
instrumental activities of daily living (ADLS): shopping, finances, light housework, meal
preparation, driving, use of alternative transportation, telephone use, bathing, and walking
across a room. Of these 9 ADLs, 7 are instrumental ADLs (IADLs), which are typically
more complex tasks [8]. We focused on IADLs because older patients with dependence in
basic ADLs [7] are generally not offered elective cardiac surgery. We considered an ADL as
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impaired if the patient had either (1) difficulty with the ADL severe enough to require help
from another person or (2) inability to perform it due to personal health limitations [28]. We
considered an ADL as “able” if neither of these criteria were met, then summarized overall
functional ability as the number of ADLSs classified as “able”. This approach has been
previously validated in older ambulatory care [29,30] and surgical populations [31,32]. For
this study, we clarified during the follow-up interviews that routine lifting and driving
restrictions (prescribed at the time of discharge until the first follow-up visit) should not be
interpreted as inability, for example for the driving and light housework (“lifting”) items.

We also assessed pre-operative physical activity level based on patients’ response to three
questions from the Health and Retirement Survey [33] regarding the frequency and intensity
of activity in a typical week [34]. For example, a moderately-active adult who reports
vigorous activity (ex. running) one day per week, plus moderate activity (ex. walking at a
moderate pace) a few days per week and mild activity (ex. light housework) a few days per
week would have a score of 480 weekly-activity points [34].

Last, we evaluated short and longer-term cognitive performance using the modified-
Telephone Interview for Cognitive Status (TICS-m), a validated cognitive screening
instrument patterned on the Mini-Mental State Examination. This instrument was selected
because it is validated for telephone use [35,36]. The TICS-m test items include 1)
orientation; 2) an immediate and delayed 10-word recall test to measure memory; 3) a serial
seven subtraction test to measure working memory; 4) a counting backward test to measure
speed of mental processing [35]. This 35-item instrument classifies an individual as having
moderate-to-severe dementia at <6 points, mild dementia for 7-8 points, and not demented =
9 points [37].

2.3. Co-variables, intermediate outcomes, and other characteristics

Using medical record and administrative data review, we collected as potential intermediate
outcomes: in-hospital death, discharge destination, defined as home (with or without skilled
home care services) versus all other non-home discharges (nursing home, subacute
rehabilitation, and long-term acute care facility), post-operative delirium, defined as new
symptoms of confusion, agitation, and/or altered mental status, or new need for anti-
psychotic medications, and care utilization (initial length of stay, 30-day readmission, 12-
month total inpatient days, and 12-month outpatient visits). As a control variable, we
collected the Charlson-Deyo [38] co-morbidity index from chart review, calculated using
coded diagnoses from all inpatient and outpatient visits in the year prior to surgery. As
additional descriptive variables, we collected age, gender, time on bypass pump (minutes),
operation type (primary aortic valve replacement or repair, primary mitral valve versus all
other valves, isolated CABG procedure, and additional vascular procedure).

2.4, Statistical Analysis

Our primary analyses focused on the functional and cognitive measures of surviving
participants. We asked whether or not the pre-operative count of ADL abilities (range 0-9)
predicted change in the count of post-operative ADL abilities. For example, if a patient had
9 ADL abilities at baseline, but 7 at follow-up, then the outcome was -2 ADLSs, indicating
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failure to recover back to baseline by 2 ADLs. Similarly, we analyzed change in TICS-m
score and physical activity level at the two follow-up time points, also with negative change
scores indicating failure to recover baseline cognitive function and baseline activity level,
respectively.

We used simple unadjusted linear regression to analyze our continuous outcomes (total
number of ADL abilities, estimated weekly activity, and the TICs-m score). All models
tested the corresponding baseline score as a co-variable. We also included as potential
predictors all of the baseline characteristics, intermediate variables) in univariate analyses.
Last, we focused on the ADL count in a longitudinal multivariable model, using up to two
follow-up time points per participant to predict post-operative functional recovery, where we
considered patients as random intercepts to account for between-patient differences. Using
this model, we tested two main effects (baseline function and an indicator variable for
longer-term versus short-term follow-up time period, representing difference in recovery
between the two time points) and an interaction term that tested whether recovery between
the two follow-up time points was modified by baseline ADL count (a difference in slopes).
We considered co-morbidity and age group (= versus < 74, the median age) to test as main
effects and interaction with time, retaining only if statistically significant. We used the final
model to predict recovery across both follow-up time points for graphical display. All
statistical analyses were performed using used STATA 12.0 (College Station, PA).

3.0 RESULTS

Of 272 patients age 65 and older who ultimately underwent cardiac surgery during the 14-
month study period (February 15, 2011 to April 18, 2012), we were able to prospectively
identify 144 (52.9%) with an upcoming cardiac surgery within 30 days and attempt to recruit
prior to (via mail/telephone) or on the day of their pre-operative visit. Among these 144
patients, we were unable to contact or meet with 53 (36.8%) and 27 (18.8%) refused. For
this pilot study, we recruited 64 (44.4%), but 2 patients dropped out after providing consent.
The final study group (n=62) had some differences compared to those who did not enroll
(n=80): shorter postoperative length of stay (7.4 versus 10.5 days, p<.01), fewer with
chronic pulmonary disease (8% versus 25%, p<.01), and more with rheumatologic disease
(7% versus 0%, p<.05). There were no significant differences in age, gender, presence of
heart failure, peripheral vascular disease, diabetes, Charlson-Deyo score, discharge
destination, or utilization of outpatient or inpatient visits before or after the index surgery.

The study population had a mean age of 74.7 £ 5.9 years (range 65 to 90). Baseline sample
characteristics (Table 1) are notable for high mean pre-operative function status (8.7 of 9
possible ADLs) and moderate physical activity level (461 weekly-activity points). Only 12
(19.4%) patients reported ADL impairment at baseline. The most common impairments
were the cognitively-intense activities of driving (n=9) and shopping (n=4). No patients had
impairment in the two basic ADLs, bathing and walking. The majority of patients had valve
replacement by open approach as the primary procedure (n=58), with more than half of the
sample requiring mitral valve replacement or repair (n=34). There were no in-hospital
deaths, but delirium occurred in 9 patients (14.5%) (Table 2). Most patients were discharged
home with home care services (72.6%), followed by nursing home or other facility (19.4%).
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At short-term follow-up (4-6 weeks post-discharge) (Table 2) in 43 participants (Figure 1),
the mean ADL count dropped from 8.7 at baseline to 8.4 (p=.07 for paired t-test). The two
most common new ADL impairments at this time point occurred in the area of driving (n=3)
and cleaning (n=3), both unrelated to driving and lifting restrictions. Patients also had new
impairments in bathing (n=2) and walking (n=2). There was no change in TICS-m score (0.1
points, p=.8), and no significant change in activity level (gain of 92 weekly-activity points,

p=.3).

For long-term outcome measures (4 or more months post-surgery) among 36 participants
(Figure 1), the mean ADL score was not different from baseline (8.6 versus 8.7, p=.2), nor
was TICS-m score (23.6 vs 24.6, p=.3). Physical activity increased by 147 weekly-activity
points above baseline, but the difference failed to achieve statistical significance (p=.06).

Of the primary outcomes, only baseline ADL count predicted poorer recovery to baseline at
the time of short-term follow-up (4-6 weeks after surgery). On univariate analysis, ADL
count had a large effect size (every additional ADL impairment at baseline was associated
with poorer recovery, by .54 ADLSs) but the association did not meet statistical significance
(p=.11). Using both follow-up time-points for the outcome in a random-effects model
controlling for co-morbidity and the interaction between baseline function and the slope of
recovery between the two time points, the results were unchanged from the univariate
analysis (each baseline ADL impairment associated with .56 fewer ADLs recovered, p<.05)
at 4-6 weeks. Other model parameters are described in Table 3. Because patients with
baseline impairment declined more by 4-6 weeks, this group had a significantly steeper
recovery back to baseline by 4—6 months (Figure 2 and time-ADL interaction term in Table
3, p=.002). Co-morbidity also predicted an overall poorer recovery as well, with each
additional point (Charlson-Deyo) conferring .2 ADLs less recovery (p=.03) on average at
either follow-up time point. None of the other co-variables (age category, or co-morbidity or
age interactions with time) substantively nor statistically changed the results of the final
model and therefore were not retained.

Better TICS-m score at baseline exhibited a floor effect associated with more decline in
TICS-m score at both the short-term follow-up (each point at baseline associated with loss
of .27 points, p<=05) and longer-term follow-up (.54 points, p=.01). As a predictor of TICS-
m recovery, hospital delirium was associated with 4 fewer points (p<.01) at the short but not
longer-term outcome (1.6 points, p=.3). Greater physical activity at baseline was also
paradoxically associated with poorer return to baseline physical activity at short and longer-
term follow-up (each weekly-activity point at baseline associated with loss of .78 points, p<.
001, and .65 points, p<.001, respectively).

We did not observe any associations between any of the baseline geriatric assessments and
development of intermediate outcomes of delirium, discharge destination, readmission, care
utilization, or mortality, with the exception of TICS-m. For the univariable model predicting
discharge to home, each TICS-m point (out of 35 points total) conferred 1.16 greater odds of
discharge to home versus nursing home, however, this effect could have been found due to
chance (p=.08).
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4.0. DISCUSSION

We tested the feasibility of adding formal geriatric assessment to the standard pre-operative
evaluation of older patients undergoing scheduled cardiac surgery. Although conducting the
assessments during the pre-operative visit was feasible, we noted challenges with enroliment
and follow-up of patients for short- and long-term telephone assessments. We also observed
an association between baseline impairment and development of new functional impairment
in the weeks following surgery. Among patients surviving to 4-6 months, almost everyone
in this small cohort returned to baseline.

Our main results regarding functional recovery of ADL abilities have several clinical
implications. First, the short-term post-operative course (4—6 weeks after surgery) appears to
be a very critical time frame, with significant variation in the need for assistance with self-
care. Second, we identified new impairments due to underlying difficulty with physical
recovery. These activities include walking and bathing, activities that independent adults
should be able to perform even under prescribed restrictions. Third, older adults with any
pre-operative ADL impairment should be counseled to consider the potential need for
assistance with self-care for 2 or more months postoperatively.

With regard to recovery of weekly activity level among this older group of patients who
underwent major cardiac surgery, we were underpowered to capture a statistical
improvement. Two larger studies, one of younger patients [39] and another that utilized
post-operative interviews only [40], have used other questions to determine activity, and
found overall improvement. However, the mean improvement we observed from 460
weekly-activity points pre-operatively to above 600 points at 4 months was substantial -
suggesting that patients on average may regain ability to do regular moderate physical
activities after major surgery — despite the advanced age of this group. A larger study using
these questions regarding weekly activity, which are easily administered, is needed.

With regard to cognitive function, our findings are consistent with a larger study of 222
younger (mean age 61) cardiac surgery patients by Newman and colleagues [41]. They also
observed a floor effect in the pre-operative cognitive score in that those with better scores
had more to lose post-operatively, resulting in a paradoxical effect. Newman et al followed
patients over a much longer 5-year follow-up for changes in cognitive function (far longer
than in our study), but their short and intermediate-term findings (a small but statistically
insignificant decline at 6 weeks and statistically insignificant improvement at 6 months) are
similar to ours [41]. Our results are also consistent with prior work finding association
between delirium and poorer follow-up cognitive function in the intermediate-term (at 4-6
weeks but not 4-6 months), a finding that was consistent with a study of 190 patients by
Rudolph et al, where delirium was associated with poorer return to prior functional status at
the earlier follow-up but not long-term follow-up [22]. These findings reinforce the need for
vigilance during the post-discharge period, such as increased social support, for patients
post-delirium as they may not have fully returned to baseline cognitive function. Testing
patients for failure to return to baseline cognitive function - which requires some form of
cognitive testing at baseline and post-operatively - is a care process that has been
recommended for older, vulnerable hospital and surgical patients [42]. Our experience
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suggests that cardiac surgery patients are a potentially important population where this
additional effort to screen for failure to return to baseline may be worthwhile. Further
interventional research in the cognitively-vulnerable cardiac surgery patients is needed [23].

We experienced a number of challenges with patient recruitment, due in part to a higher-
than expected refusal rate. Most patients cited fatigue as the reason for refusal. We also
speculate that older patients may be reluctant to admit ADL impairment for fear that they
could be denied surgery. In order to improve patient acceptance of geriatric screening,
clinicians should emphasize that these screens are being used to facilitate pre-operative
planning (ex. helping to determine post-operative care needs), in contrast to the traditional
notion of pre-operative screening to determine surgical candidacy. These concerns are
perhaps even more significant in the context of cognitive screening due to the stigma (real or
perceived) associated with cognitive impairment.

As a result of our experience, we offer a number of suggestions to other programs
contemplating the development of pre-operative screening paradigms that include functional
and cognitive measures. First, reducing the overall burden of screening—both for patients
and clinicians—would likely improve sustainability in clinical practice. For example, rather
than assessing all ADLs, one option would be to assess baseline function in complex ADLs
that are most likely to be impaired pre-operatively which were the more sensitive to
cognition such as driving, medication management, and financial management. Second, pre-
operative cognitive screening should be performed. This has been operationalized in
previous work by Rudolph et al [21] and Harrington et al. [17] By incorporating cognition
into the pre-operative evaluation there may be better opportunity to utilize social work or
case management services for those at higher risk. For example, patients and their families
could pre-emptively select a post-operative rehabilitation facility or arrange for family
members to stay for an extended time in the patient’s home. Extra caregiving should be
considered for weeks following delirium. One future approach would be to utilize more
sensitive cognitive tests (alternating Trails B test to better test concentration, executive
function, and mental processing) [43] along with screening of global cognitive function.
Last, physical performance measures such as the Timed Up and Go (TUG) test [44] can be
feasibly implemented in pre-operative evaluation of older general non-cardiac [18,45,46]
and orthopedic [11] surgery patients. One study found that the TUG outperformed
traditional surgical risk calculators at predicting mortality and complications of general
surgery.[46] Physical measures such as TUG could be added to the pre-operative evaluation
of cardiac surgery patients as a predictor cardiac surgery outcomes, such as recovery of
physical mobility.

A strength of this study is the more real-world clinical setting which is uncommon among
prospective studies of trajectories over time in surgical outcomes research. As the main goal
of this study was to test feasibility, we report on the difficulty of determining from the
cardiac surgery clinic schedule whether patients were truly pre-operative, then recruiting and
retaining them for longitudinal study. Our analytic method (random-effects longitudinal
model) is well-suited for small longitudinal follow-up studies, where patients with at least
one follow-up interview can be retained in the analysis, i.e., despite incomplete participation
in all planned interviews.
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This work also has several major limitations, most notably the small sample. There is a very
high likelihood of Type Il error, assuming that some elements of geriatric screening does not
predict post-operative complications when in actuality such screening does. A second
limitation is that we may have selectively enrolled the healthier patients able to participate,
as suggested by the shorter length of stay among those enrolled compared to those not
enrolled. However, because the range of sickness at baseline was truncated (i.e., missing the
sicker patients), we expect that this resulted in a “bias towards the null”, or a lessening of
effect in our analysis. A third limitation involves how we measured cognition. There has
been extensive research on post-operative cognitive impairment after cardiac surgery,
however, with a wide variation in the measures used [24]. The TICS-m of cognitive
performance is validated for use in community dwelling older adults and discriminates well
between individuals with dementia and those with no cognitive impairment [37]. However,
the TICS-m cognitive measures may have insufficiently focused on the cognitive domains
affected in individuals with undergoing cardiac surgery. Streamlining the interview to items
of most value is of highest importance for future measurement efforts.

Fourth, we had a substantial loss-to-follow-up for the functional and cognitive status
interviews that is not uncommon among longitudinal studies of sick patients [32,41].
However, because those lost to follow-up were more likely to be the sicker patients, we also
expect this limitation to bias our results toward the null. To address potential bias, we
analyzed - and did not find — that those lost-to-follow-up differed from the studied patients
in measures of sickness that we could measure (age, overall co-morbidity, specific co-
morbidities, and health care utilization).

Last, as a single-center study at a tertiary referral center, the generalizability of our results
may be limited to similar venues. Our patients may have been referred from outside centers
due to advanced age, multiple or severe co-morbidities. However, capturing the clinical
complexity of our patients in comparison to surgical candidates at regional centers was
beyond the scope of this feasibility study. In addition, one indication for surgery, severe
heart failure, has been found to be associated with similar outcome measures, including
cognitive [47-50] and physical function [51], in community samples. Therefore, future
research should include the collection of clinical details such as indication for surgery,
degree of symptom severity, and expected goal of the surgery (survival, symptom
management, etc.).

In conclusion, for older adults undergoing scheduled cardiac surgery, pre-operative
functional status and cognitive status can be measured in a clinical setting and holds the
potential for improving care in the short-term post-operative course. Further research is
needed to understand the role of this potentially powerful tool into routine clinical practice.
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272 patients age >65 years
Seen in a cardiothoracic surgery evaluation clinic
Who ultimately had a cardiac surgery
(February 2011-April 2012)

v

144 eligible patients age > 65 years (53%)
Identified prior to pre-operative appointment as having an upcoming elective
procedure (valve replacement, AAA repair, CABG)

53 (37%) not enrolled
e Unable to reach in time

o No available proxy
27 (19%) refused

64 (44%) consented and enrolled

1 (2%) refused subsequent interviews
> 1 (2%) did not go through with surgery

Analytic sample: n=62
61 completed baseline functional questionnaire
62 completed baseline cognitive questionnaire
61 with completed functional AND cognitive questionnaire
All 62 medical records abstracted for secondary outcomes and co-variables
All 62 patients matched with administrative data for utilization

2 died (3%)
—> 4 refused further interview (6%)
12 unable to contact (19%)

4-6 week short-term follow-up interview
5 died (8%) 43 participated in functional questionnaire

2 refused interview (3%) <«<——| 42 participated in cognitive questionnaire
20 unable to contact (32%)

4 month longer-term follow-up interview
35 participated in functional questionnaire
18 participated in cognitive questionnaire

Cases with any follow-up (at either time point):
e 49 for functional status
o 42 for cognitivg status

Figure 1.
Data flow
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Recovery of Function After Cardiac Surgery
By Pre-operative Function

N -
O —
(\Il .
Pre-op 4-6 weeks 4 months
—@— Pre-op ADL=7 ==—fl== Pre-op ADL=8 ===ae=== Pre-op ADL=9
Figure 2.

Change in functional status at 4 weeks and 4 months, compared to pre-operative baseline.
(n=72 follow-up interviews for 49 patients)

ADL = count of 9 Activities of Daily Living abilities.

We display the mean trajectories of recovery back to pre-operative function (count of 9
ADL abilities) for 49 individuals with a complete baseline functional interview and at least
one follow-up functional status interview postoperatively at 4-6 weeks (first black marker)
or 4 months (second black marker). This is a random-intercept model of estimated recovery
(count of ADL abilities at follow-up minus baseline) for up to two time points per
individual, controlling for co-morbidity, and including a fixed-effect for the interaction
between baseline ADL and the time-point (difference in slopes). The co-variables were set
at their mean or mode to obtain this graphical display. The three trajectories are the mean
counts at the two follow-up time periods for those with 7 ADLs (n=2), 8 ADLs (n=7), and 9
ADLs (n=40) at baseline. The confidence intervals were obtained from the linear
combination of the predicted outcome at each time point. To better illustrate the overall
trajectory, we display the baseline ADL (zero change) as gray markers at the pre-operative
time point (not modeled).
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Baseline characteristics of patients undergoing formal geriatric assessment prior to scheduled cardiac surgery

(N=62)

Continuous variables

Mean (+SD, range)

Age (years)

74.7 (5.9, 65-90)

Pump time (minutes)

102.4 (36.8, 51-237)

Charlson-Deyo Score [38]

2.1 (1.4, 0-9)

ADL ability (shopping, managing money, walking, doing light housework, bathing or showering,
preparing meals, driving, using transportation, using telephone)

8.7 (0.8, 4-9)

Modified Telephone Interview Cognition Survey (TICS-m) score

23.6 (4.1, 11-35)

Self-reported weekly physical activity points *

460.9 (389.3, 24-1680)

Inpatient visits 6 months prior to pre-operative evaluation 0.1 (0.4, 0-2)
Total inpatient days 6 months prior to pre-operative evaluation 0.5 (1.9, 0-10)
Outpatient visits 6 months prior to pre-operative evaluation 1.8 (2.4,0-9)
Categorical variables Frequency (%)

Male 44 (71%)

Any on-pump time

62 (100%)

Primary aortic valve replacement/
repair n=19 (30.6%)

10 (16.1%) Aortic valve only

4 (6.5%) plus additional other
valve repair/replacement and/or
CABG

1 (1.6%) plus CABG

4 (6.5%) plus vascular repair

Valve

Primary Procedure™™

Primary mitral valve replacement/
repair, n=34 (54.8%)

18 (29.0%) mitral valve only

12 (19.4%) plus additional other
valve repair/replacement and/or

(thoracic or abdominal aorta)

CABG
4 (6.5%) plus CABG
Primary non-specified valve
replacement/repair 5(8.1%)
Coronary artery bypass and/or other major vascular procedure 4 (6.5%)

*
Self-reported weekly physical activity summarizes points [in brackets] from three questions about vigorous physical activity [e.g., running,

swimming, cycling, tennis; every day [840], more than once per week [360], once a week [120], 1-3 times per month [60], hardly ever or never
[12]), moderate activity (e.g., gardening, cleaning the car, walking at a moderate pace, dancing; every day [525], more than once per week [225],
once a week [75], 1-3 times per month [37.5], hardly ever or never [7.5]) and mild activity (e.g., vacuuming, laundry, home repairs; every day
[315], more than once per week [135], once a week [45], 1-3 times per month [22.5], hardly ever or never [4.5]). If a patient reported vigorous
activity as never [12], moderate activity as once per week [75], and mild activity more than once per week [135], then his/her estimated weekly
physical activity would be 222 points.

* %
All procedures were performed via open approach (i.e., none were “minimally invasive™).

ADL=activities of daily living

CABG=coronary artery bypass grafting
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Table 2

Clinical outcomes of interest among older adults undergoing scheduled cardiac surgery

A. Intermediate outcomes and other descriptive variables (n=62)
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Continuous variable Mean (+SD, range)
Length of stay (days) 7.4 (3.54, 4-19)
Categorical variables Frequency (%)
Any delirium 9 (14.5%)
Home 5 (8.1%)
Home with home care 45 (72.6%)
Post-hospital nursing home 10 (16.1%)
Disposition
Long-term care 1(1.6%)
Other 1(1.6%)
In-hospital mortality 0 (0%)

B. Primary and secondary short-term outcomes (4—-6 weeks)

Continuous variables

Mean (+SD, range)

ADL ability count (out of 9) (n=39)

8.4 (1.4, 3-9)

* Change in ADL ability count (compared to baseline) (n=38)

-0.3 (1.1, -4 to +1)

Self-reported weekly activity level points (n=43)

563 (466, 24-1680)

** Change in activity level (compared to baseline) (n=42)

92 (535, 96 to +1458)

TICS-m score (n=41)

23.7 (4.6, 11-35)

** Change in TICS-m score (compared to baseline) (n=41)

-0.1 (3.5, -12 to +8)

C. Primary and secondary Intermediate-term outcomes

Continuous variables

Mean (+SD, range)

ADL ability count (out of 9) at 4 months (n=34)

8.6 (1.0, 5-9)

* Change in ADL ability count (compared to baseline) (n=34)

-0.2 (0.9, -3 t0 +1)

Self-reported weekly activity points at 4 months (n=35)

618 (393, 24-1680)

** Change in activity level score (compared to baseline) (n=35)

147 (447, -960 to +1458)

TICS-m score at 4 months (n=18)

24.6 (2.8, 20-29)

* Change in TICS-m score (compared to baseline) (n=18)

0.7 (3.0, -3 t0 + 6)

ADL = activities of daily living, total count of abilities

TICS-m = modified Telephone Interview of Cognitive Status

*
Our primary outcome

* %
Secondary outcomes
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Multi-level random-effects regression model to predict ADL change (n=72 follow-up interviews for 49

patients)
Predictor variables Coefficient | P value
Baseline ADL ability 0.56 0.048
Time 7.67 0.002
Time*Baseline ADL ability -0.84 0.002
Charlson-Deyo Co-morbidity Score -0.21 0.028
Constant -4.81 0.054

ADL = Activities of Daily Living, range 7-9 abilities
Time = Evaluation of recovery occurring at the longer-term versus shorter-term follow-up time point (1 versus 0).
Time*Baseline ADL ability = interaction between Time and ADL ability

The interpretation of the co-efficients are in units of ADLs. For example, each additional point in co-morbidity is associated, on average, with .2
fewer ADLs recovered towards baseline. The effect of baseline ADLs and the ADL interaction with follow-up time is best seen graphically in

Figure 2.
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