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Myocardial strain, measured by speckle tracking echocar-
diography (STE), is a novel measure of subclinical cardiovas-
cular disease and may reflect myocardial aging. We aimed to 
explore the association between myocardial strain and frailty, 
a clinical syndrome of impaired resilience and lack of physio-
logic reserve. Frailty was defined in 4,042 participants of the 
Cardiovascular Health Study (CHS) as having 3 or more of 
the following clinical criteria: weakness, slowness, shrinking, 
exhaustion, and inactivity. We examined the cross-sectional 
and longitudinal associations of left ventricular (LV) longi-
tudinal strain, LV early diastolic strain rate and left atrial 
reservoir strain with frailty in participants with no history 
of cardiovascular disease or heart failure at the time of echo-
cardiography. In cross-sectional analyses, LV longitudinal 
strain, LV early diastolic strain, left atrial reservoir strain and 
LV ejection fraction (measured by conventional echocardi-
ography) levels were lower (worse) among frail participants 
than among those who were not frail and pre-frail (p<0.01). 
This association of LV longitudinal strain and frailty was 
robust to adjustment by LV ejection fraction (adjusted OR: 
1.34, 95% CI: 1.20, 2.09). Conversely, LV ejection fraction 
was not associated with frailty after adjustment for LV longi-
tudinal strain. In longitudinal analyses, LV longitudinal strain 
and LV early diastolic strain were associated with incident 
frailty (adjusted OR: 1.49, 95% CI: 1.07, 2.08) and 1.65, 
95% CI: 1.15, 2.25, respectively). In community-dwelling 
older adults without prevalent cardiovascular disease, worse 
LV longitudinal strain, reflective of subclinical myocardial 
dysfunction, was associated with frailty independent of LV 
ejection fraction and other risk factors.
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ACCELERATING TRANSLATION OF 
INTERVENTIONS: DOES IT NEED TO TAKE 17 YEARS 
FOR OLDER ADULTS TO BENEFIT FROM SCIENCE?
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Translation of evidence refers to widespread dissemin-
ation, adoption and implementation of interventions that 
can have a significant effect on population health. However, 
effective translation has been slow; significant lags and in-
consistent uptake impede intended benefits for older adults. 
In response, interest and investments in implementation 
science as the study of methods to promote the adoption 
and integration of evidence into real-world settings have 
rapidly increased. By definition, the methodology applies 
to evidence-based practices, interventions, and policies. But 

the process of evidence generation can still be prolonged. 
This paper introduces a framework being tested at the Duke 
Roybal Center that integrates a model for behavioral inter-
vention development and testing with principles of imple-
mentation science in order to accelerate translation across 
all phases of behavioral research. Attendees will first learn 
about the NIH Stage Model supported by NIA that guides 
researchers to identify, define, and clarify an array of ac-
tivities across six stages of behavioral intervention devel-
opment. These stages define components of intervention 
generation, pilot and then efficacy testing, effectiveness 
research and ultimately implementation of potent theory-
driven interventions that improve health and well-being. 
With this foundation, the Duke framework will be pre-
sented to illustrate how concepts of several common imple-
mentation science frameworks and models can be integrated 
within the different stages. Interactive case studies will be 
used to illustrate application of this new integrated frame-
work for evidence generation, accelerated implementation 
and scale-up, and pathways for translation. Integrating the 
Stage Model with principles from implementation science 
can accelerate translation.
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Indices quantifying allostatic load (AL) and biological 
aging (BA) have received widespread use in epidemiological 
and health science literature. However, little attention has 
been paid to the conceptual and quantitative overlap be-
tween these indicators. By reviewing literature utilizing 
measures of AL and BA, we highlight differences with re-
spect to biological markers employed and approach to-
ward scale construction. Further, we outline opportunities 
where AL indices might be improved by adopting analyt-
ical features of BA measures. We demonstrate the utility 
of this approach using data from The MIDUS National 
Survey, constructing three indices of allostatic load: one 
standard approach modeled after Gruenewald et al, 2012, 
and two alternative formulations informed by BA proced-
ures. The performance of AL indices are juxtaposed against 
two commonly employed indices of biological aging: 
Klemera-Doubal Method Biological Age and Homeostatic 
Dysregulation. All measures were significantly associated 
with chronological age. Alternative AL formulations were 
more strongly associated with biological aging measures 
than with the standard approach. MIDUS participants 
with increased allostatic load and older biological ages per-
formed worse on tests of physical, cognitive, perceptual, and 
subjective functioning. Further, MIDUS participants with 
history of childhood-trauma and mental-health problems 
were measured as having increased AL and BA. Alternative 
AL formulations tended to have effect-sizes equivalent to 
or larger than those observed for BA measures. In conclu-
sion, indices of allostatic load and biological age approxi-
mate similar processes when constructed with comparable 
biomarkers and rigor, in line with their conceptual overlap 
as proxies of cumulative wear and tear.
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