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Abstract

Background: Physical activity is strongly associated with lower risk of recurrent cardiac events
in patients who experience an acute coronary syndrome (ACS), yet most patients do not meet
recommended levels of physical activity. Psychological well-being is associated with higher levels
of physical activity, but midlife adults experience a multitude of stressors that can reduce well-
being. The aim of this study was to compare midlife (age 45-64) and older (age 65+) participants
in a positive psychology (PP) intervention to increase physical activity and psychological well-
being after an ACS.

Methods: This was a secondary analysis across three phases of a telephone-delivered PP
intervention development project. Participants were hospitalized for an ACS and had low pre-ACS
health behavior adherence. They received 8-12 weekly intervention sessions. Psychological
outcomes, self-reported adherence, and physical activity were measured pre- and post-treatment.
Mixed regression models were used to compare session completion rates and change in outcome
measures between midlife and older participants.

Results: Across 164 participants, midlife participants showed larger improvements in depression,
positive affect, and physical activity, but not anxiety or optimism, compared to older participants;
session completion rates did not significantly differ.

Discussion: Midlife patients post-ACS may be particularly responsive to a telephone-delivered
PP intervention. Clinically, the post-ACS period may be uniquely motivating for midlife patients
to improve their physical and psychological health. Future work could customize PP for unique
midlife stressors.
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Introduction

Midlife, defined as the time period from age 45-64,1 is a critical life period related to the
onset of cardiovascular disease. The median age of onset of multiple major cardiac risk
conditions (e.g., hypertension, type 2 diabetes) is during midlife, 23 and acute cardiac events,
such as myocardial infarction, occur frequently during this life stage.* Midlife individuals
who experience these events are at high risk of recurrent cardiac events,®> making it critical to
address cardiac health in midlife adults with prior cardiovascular events. Despite the
existence of medications and interventions to manage cardiac risk factors and prevent
recurrent events,® rates of cardiac risk factor development are either not improving or
increasing?3 and rates of recurrent cardiac events remain high,® underscoring the need for
new programs to improve midlife cardiac health.

Health behaviors, such as diet, smoking, and physical activity, play a major role in the
prevention of initial and recurrent cardiac events. Eating in line with a Mediterranean Diet
(high in fruits and vegetables, whole grains, fish, and healthy fats) has been associated with
reduced risk of recurrent heart disease,’ quitting smoking can reduce the death rate in
cardiovascular disease patients by about 40%,8 and physical activity in midlife in particular
is associated with both the prevention of heart disease and greater survival.%-10 However,
adherence to such recommendations is low in midlife.! For example, fewer than 10% of
midlife adults achieve recommended levels of physical activity,!1 and while it has improved
somewhat over the past 20 years, dietary quality is still low in midlife adults.12 Making
changes to health behaviors in midlife can be highly challenging, as midlife is a phase of life
marked by a confluence of stressors, often financial, occupational, and due to caregiving,
that place many under significant pressure and can interfere with the time and effort needed
to make sustained health behavior change.13

Psychological well-being also likely plays a role in physical activity engagement and
cardiovascular health in midlife. Many midlife adults experience low levels of positive
psychological well-being,14 and across the lifespan well-being appears to be at its lowest
during midlife.1516 This has important health implications, as low optimism and positive
affect are prospectively associated with less physical activity, less healthy diet, and lower
smoking rates, along with higher rates of heart disease and cardiac mortality, independent of

sociodemographic/medical factors, and above and beyond the adverse effects of depression.
17-22

Given these connections, interventions that increase well-being have the potential to also
improve health behavior adherence and cardiovascular health. Positive psychology (PP)
interventions, which use specific, systematic exercises (e.g., performing kind acts, using
personal strengths) to promote psychological well-being,23 are one promising option. These
interventions have indeed been used successfully either alone or in combination with
behavioral interventions like motivational interviewing? in cardiac-related populations to
improve well-being and promote physical activity.2>-28 However, the utility of PP-based
health behavior interventions in midlife adults—who have limited time and unique stressors
—remains unknown.
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Accordingly, we analyzed data from three phases of a PP intervention study in patients with
acute coronary syndrome (ACS) to examine the efficacy of PP-based interventions to
improve psychological well-being and health behavior adherence in midlife compared to
older adults. Given the aforementioned challenges that commonly occur during midlife, we
hypothesized that midlife participants would benefit less than older participants from these
interventions as evidenced by lower session completion rates and smaller magnitude of
improvement in psychological well-being components and health behavior adherence.

Material and Methods

Setting.

This analysis used data from three phases of Positive Emotions after Acute Coronary Events
(PEACE), a project that utilized the Multiphase Optimization Strategy?® to develop and
optimize a PP-based intervention to promote physical activity in post-ACS patients. The
intervention was delivered by telephone and involved weekly instruction by a study trainer
to complete PP activities with associated written materials. PP activities were based in
gratitude (e.g., identifying positive events in the past week, expressing gratitude via a
gratitude letter), strengths (e.g., remembering a past success, identifying and using a
personal strength), and meaning (e.g., planning and engaging in acts of kindness, enjoyable
and meaningful activities).

Given the focus of these trials on treatment development, each phase differed in its study
design and primary aim:

. PEACE 1130 was a non-randomized proof-of concept trial (PP N=23) comparing
an eight-week PP intervention to treatment-as-usual control. This found the
intervention to be feasible, acceptable, and associated with moderate effect size
improvements on positive affect, anxiety, and depression.

. PEACE 11125 was a randomized factorial trial (N=128) comparing eight
variations of the PP intervention. All participants received a core, eight-week PP
intervention. However, additionally: (1) half of participants received booster
sessions over the subsequent eight weeks after completing the core intervention,
(2) half received motivational interviewing to increase physical activity, and (3)
half were instructed to engage in PP activities daily, while the other half were
instructed to do so weekly. Results from this trial suggested that a longer
intervention duration and the addition of motivational interviewing were
associated with greater improvements in adherence.

. PEACE 1V26 was a randomized pilot trial (PP N=24) of an optimized 12-week,
PP-plus-motivational interviewing intervention aimed to examine its feasibility
and preliminary impact compared to a motivational interviewing-based health
education condition. This trial found the optimized PP-plus motivational
interviewing intervention to lead to greater improvements in positive affect,
depression, anxiety, and physical activity than the motivational-interviewing
condition.
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Each phase was approved by the Partners Healthcare Institutional Review Board and PEACE
Il and 1V were prospectively registered on ClinicalTrials.gov (NCT02754895;
NCT03122184). Primary results of each study have been previously published. This analysis
combined data from all participants who received PP in any phase of PEACE.

Participants were recruited from inpatient cardiology units at one of two urban academic
medical centers between November 2014 and April 2018. To be eligible for inclusion,
participants must have been admitted for ACS (myocardial infarction or unstable angina),
defined by consensus criteria,3! and to have suboptimal health behavior adherence as
measured by the Medical Outcomes Study Specific Adherence Scale (MOS-SAS) items on
physical activity, diet, and medications.32 Suboptimal adherence was defined as a summed
MOS score of <14/18, or a total score of 15 with a physical activity score <5, and was
included as an inclusion criterion to ensure participants had room to improve. Participants
were excluded if they exhibited cognitive impairment (as measured by a six-item cognitive
screen including orientation to time and a 3-word delayed recall),33 medical conditions
likely to lead to death within 6 months, or inability to communicate in English or participate
in physical activity. To be included in the present study’s analyses, participants must have
been at least 45 years old.

Questionnaires related to psychological well-being and health behavior adherence were
completed at baseline and following the completion of the intervention (8 weeks for PEACE
Il and I11, 12 weeks for PEACE 1V). Information about medical comorbidities and peak
troponin levels were collected via chart review at baseline. All measures were identical
across studies unless otherwise noted.

Study engagement was measured via session completion, as the percentage of phone
sessions completed out of the total offered to participants. Depression and anxiety were
measured using the Hospital Anxiety and Depression Scale (HADS),34 which consists of
two seven-item subscales for depression (HADS-D) or anxiety (HADS-A) (range 0-21 for
each subscale). Dispositional optimism was measured by the Life Orientation Test — Revised
(LOT-R; range 6-24),3° a six-item scale. Positive affect was measured with the positive
affect subscale of the Positive and Negative Affect Schedule (PANAS; range 10-50),36
which asks participants to rate their experience of ten types of positive affect over the past
week. Overall adherence was measured with the MOS-SAS, which included items asking
about frequency of exercising regularly, following a low-fat, low-salt, or diabetic diet, and of
taking prescribed medications (range 3—18).32

Physical activity was measured in PEACE |11 and IV through waist-worn Actigraph G3TX+
accelerometers (Actigraph, Pensacola, Florida), which were worn for 1 week, immediately
following intervention completion (8 weeks for PEACE I11, 12 weeks for PEACE V).
Consistent with previous research,37 participants were required to have 8 hours of wear time
for 4+ days. Moderate-to-vigorous physical activity (MVPA,; using a cutoff of 1,952 counts/

J Acad Consult Liaison Psychiatry. Author manuscript; available in PMC 2022 March 01.


http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT02754895
https://clinicaltrials.gov/ct2/show/NCT03122184

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Feig et al. Page 5

minute) and steps were calculated. Physical activity level prior to ACS was estimated using
the physical activity item from the MOS-SAS.32

Statistical analyses.

Descriptive information about the midlife and older adult samples was calculated using
means, standard deviations, and percentages, and between-group differences in baseline
demographic and medical characteristics were calculated using t-tests for continuous
variables and chi-square tests of independence for categorical ones. Differences between
midlife and older adults in rates of session completion were calculated with multiple
regression analysis. Furthermore, between-group differences in change in psychological
variables and overall adherence were examined with mixed effects regression models,
controlling for sex, Charlson Comorbidity Index score (an aggregate of a variety of health
risk conditions, including, among other things, cardiovascular, neurologic, and connective
tissue disorders), and peak troponin levels. Finally, to examine the effect of midlife on post-
intervention physical activity, mixed effect regression models were performed controlling for
pre-ACS physical activity (MOS-SAS physical activity item), as well as the aforementioned
covariates.

Results

Baseline Characteristics.

Across the three study phases, there were 94 midlife participants (57%) and 70 older
participants (43%). This included 22 participants from PEACE I, 119 participants from
PEACE lll, and 23 participants from PEACE IV. Eleven participants were excluded due to
being younger than 45 years old. Baseline characteristics by age group can be found in Table
1. Of note, compared to midlife participants, older participants were less likely to be male,
more likely to be white, and had more medical comorbidities. They also had higher positive
affect and overall adherence than midlife participants did.

Differences in intervention outcome by age group.

Midlife and older adults did not significantly differ in adherence to the study intervention as
measured by percent of sessions completed (midlife: 64.70% + 40.37, older: 70.83% +
40.69). Compared to older participants, midlife participants had a larger reduction in
depressive symptoms and a larger increase in positive affect post-intervention. Groups did
not differ in change in anxiety symptoms or dispositional optimism. Midlife participants had
a larger improvement in self-reported overall health behavior adherence at post-treatment
[Table 2 and Figure 1]. Finally, for the subset of participants in whom physical activity was
measured (n = 84), midlife participants had higher objectively measured mean minutes of
MVPA per day and steps per day post-intervention compared to older participants,
controlling for baseline self-reported physical activity level [Table 2].

Discussion

This analysis aimed to examine differences between midlife and older adults in the impact of
telephone-delivered PP-based interventions to increase physical activity and psychological
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well-being. Contrary to our initial hypothesis, we found that midlife participants had larger
improvements in depressive symptoms, positive affect, and health behavior adherence during
the intervention compared to their older counterparts.

A prior meta-analysis of 51 PP interventions found that older participants and those with
depression had larger benefit from such interventions,38 which differs from our findings that
younger participants showed greater improvement. This difference may be because the meta-
analysis included a number of studies of young adults whereas the present study only
included midlife and older adults. It could also be explained by the unique situation of post-
ACS participants. Because midlife participants are younger, they are less likely to already be
suffering from comorbid medical conditions, and the ACS may be the first major medical
event they have experienced. Therefore, it may be more of a “wake up call” for these
individuals compared to those who have been managing multiple comorbid conditions for
many years. However, analyses controlled for participants’ medical comorbidities,
suggesting that findings are not due only to severity of illness.

Baseline characteristics could also play a role in this study’s findings. Older participants
reported higher positive affect and adherence to health behaviors at baseline than midlife
participants. This is in line with prior research showing higher psychological well-being in
older age compared to midlife.1% It may be that midlife participants had more potential to
improve given that they started the intervention with lower positive affect (along with higher
depression and anxiety and lower optimism, although these between-group differences were
nonsignificant).

In addition to differences in psychological changes during the intervention, midlife
participants had higher objectively measured MVPA and steps post-intervention compared to
older participants, when controlling for pre-ACS self-reported physical activity. While our
inability to obtain objective physical activity measurements at baseline due to the patient
population (i.e., immediately post-ACS) does somewhat limit interpretability of these
findings, the results are in line with our findings for overall health behavior adherence that
midlife participants showed a larger improvement during the intervention than did older
participants. Despite reporting lower physical activity prior to their ACS, midlife adults
ended the intervention with about double the minutes of MVPA and 1.5 times the number of
steps per day compared to older participants. These findings further support the idea that an
ACS at a younger age can be a major impetus for health behavior change, perhaps more so
than when it is experienced later in life.

This study’s results should be examined in the broader context of psychological treatments
in patients with coronary heart disease. Cognitive behavioral therapy focused on stress
management and coping has been found to reduce risk for recurrent cardiovascular events.
39.40 The PEACE study’s combined focus on psychological well-being and physical activity,
use of positive psychological tools, and remote delivery are unique aspects of the present
intervention. The mean session completion rate in PEACE (65-70%) is in a similar range to
studies of CBT (e.g., 85% in-person group attendance in one study,*® 59% homework
completion in another).39
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Results of this study are promising for midlife ACS patients. Given that individuals who
experience an ACS in midlife have a strong opportunity to reduce their risk of another
cardiac event via behavior change,”:910 a remote PP-based intervention may be ideal for
helping individuals in this age group make changes at this critical time period. With just
weekly phone calls, these midlife participants demonstrated improvements in important
aspects of psychological and physical well-being that are not always so responsive to
intervention. Further, despite the significant time pressure that midlife adults often face in
comparison with their older counterparts who are more often retired, there were no
significant differences between age groups in percentage of study sessions completed,
suggesting that a phone-based intervention like this one is feasible in midlife. Clinicians
treating midlife post-ACS patients should capitalize on this window of opportunity by
engaging patients in conversations about the importance of physical activity and
psychological well-being for their recovery and future health. They may also consider
providing PP activities, which are simple and easy to deliver, at the bedside.

To our knowledge this study is the first to compare responses to a health behavior
intervention in midlife and older cardiac patients. Strengths of this study include its sample
size, the inclusion of relevant controls, and objective measurement of physical activity.
Several limitations should be noted. Because not all study phases included a control
condition, pre-post changes cannot be definitively attributed to the intervention. Long-term
follow-up was not measured, so durability of effects is unknown. A lack of objectively
measured physical activity at baseline limits interpretation of between-group differences in
post-intervention physical activity. The sample was primarily white which may limit
generalizability. Further, psychiatric history and substance abuse were not measured, both of
which are associated with reduced adherence. Finally, cardiac rehabilitation has been
associated with improved physical and psychological outcomes post-ACS in other studies,
but attendance in such a program was not measured for the majority of patients in the
present study and could not be included in our analyses.

Conclusions

In conclusion, midlife participants of a PP-based remote intervention to improve
psychological well-being after an ACS had larger pre-post improvements in depressive
symptoms, psychological well-being, behavioral adherence, and physical activity compared
to participants age 65 and older. Despite the significant stress and time pressure that midlife
adults typically face, this type of intervention appears to be feasible and well-accepted by
patients in this age range. Such an intervention has the potential to improve cardiac risk
factors and health behavior adherence in this high-risk, potentially high-yield group. Midlife
patients hospitalized for an ACS should be identified and approached about improving
physical activity and psychological well-being, as this time period may be uniquely
associated with increased motivation to improve health.
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Figure 1.

Pre-post change in psychological measures and behavioral adherence in midlife compared to

older PEACE participants. *p < 0.05. ***p < 0.001.
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Table 1.

Baseline characteristics of participants.

Page 12

Characteristic Midlife (age 45-64)  Older (age 65+) Test statistic  p-value
Age (years) 56.49 + 5.87 73.63 £ 6.05 18.25 <0.001
Men (%) 53 (56.38) 21 (30.00) 11.28 0.001
White race (%) 69 (73.40) 64 (90.00) 7.04 0.008
Lives alone (%) 22 (23.50) 21 (30.43) 1.67 0.43
Diabetes (%) 29 (30.85) 15 (21.43) 1.81 0.18
Current smoker (%) 16 (17.02) 13 (18.84) 0.09 0.76
Hyperlipidemia (%) 72 (76.60) 60 (85.71) 212 0.15
Hypertension (%) 73 (77.66) 62 (88.57) 3.28 0.07
Prior ACS (%) 27 (28.72) 26 (37.14) 1.30 0.25
Charlson Comorbidity Index 2.09+1.38 293+217 7.83 <0.001
Peak TnT (ng/ml) 1.39 +2.66 1.66 +4.34 0.46 0.65
Body mass index (kg/m?) 30.39 £ 6.68 28.75+5.19 -1.70 0.09
Anxiety (HADS-A; range 0-21) 7.28+5.14 6.51 + 4.08 -1.01 0.31
Depression (HADS-D; range 0-21) 493+4.15 450+2.90 -0.73 0.47
Dispositional Optimism (LOT-R; range 0-24) 16.62 +5.80 17.51 +5.37 1.00 0.32
Positive affect (PANAS; range 10-50) 33.79£8.55 36.71+£7.09 2.33 0.02
Self-reported adherence (MOS-SAS; range 3-18) 10.68 +2.83 12.03+2.01 3.41 <0.001
feg)-reported physical activity (MOS-SAS physical activity item; range 2.32+1.49 2.73+1.39 1.69 0.09
Motivational Interviewing intervention component (%) 48 (51.06) 34 (49.06) 0.10 0.75

Group differences calculated with t-test for continuous variables and with XZ test of independence for categorical variables.
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Associations between midlife compared to older participants in intervention outcomes.

Table 2.

b 95% C.I. p-value
. .a -1.74 -21.89, 6.42 0.28
Session completion
. b -1.39 -2.63, -0.16 0.03
Depression
AnXietyb -0.21 -1.53,1.18 0.75
Positive affectc 3.57 0.52,6.63 0.02
Optimismd -0.68 -2.52,1.16 0.47
Overall adherencee 2.31 1.37,3.36 <0.001
MVPAfg 9.83 1.55,18.13 0.02
Stens? 1877.02  684.44,3069.73  0.002
teps

a . . .
Percent of intervention sessions completed.

b . . . .
Measured with the Hospital Anxiety and Depression Scale.

c . " . .
Measured with the Positive and Negative Affect Scale positive affect subscale.

dMeasured with the Life Orientation Test — Revised.

EMeasured with the Medical Outcomes Study Specific Adherence Scale.

f,

MVPA = moderate-to-vigorous physical activity.

Page 13

gObjectiver measured via accelerometer, controlling for baseline self-reported physical activity. All analyses controlled for gender, Charlson

comorbidity score, and peak TnT.

J Acad Consult Liaison Psychiatry. Author manuscript; available in PMC 2022 March 01.



	Abstract
	Introduction
	Material and Methods
	Setting.
	Participants.
	Measures.
	Statistical analyses.

	Results
	Baseline Characteristics.
	Differences in intervention outcome by age group.

	Discussion
	Conclusions
	References
	Figure 1.
	Table 1.
	Table 2.

