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Abstract

Background: Depressive symptoms predict hospitalization and mortality in adults with cardiac
disease. Resilience, defined as a dynamic process of positively responding to adversity, could
protect against depressive symptoms in cardiac disease. No systematic review has been conducted
on the relationship between these variables in this population.

Objective: The aim of this review was to explore the association between psychological
resilience and depressive symptoms in adults with cardiac disease.

Methods: Seven databases (PubMed, Embase, CINAHL, PsyclInfo, Web of Science, SCOPUS
and Cochrane) were searched from inception to December 2019 using the search terms “cardiac
disease,” “depressive symptoms,” “depression,” and “resilience”. Inclusion criteria dictated that
studies reported original research on the association between resilience and depressive symptoms
in adults with a cardiac disease broadly defined. Quality ratings were performed by two
independent raters.

Results: We identified 13 studies for final review. Study sample sizes ranged from 30 to 1022
participants, average age ranged from 52 to 72 years, and all studies had majority male participants
(64% to 100%). Resilience and depressive symptoms were inversely related in 10 of 13 studies.
The three studies with poor quality sampling techniques or significant loss to follow-up found no
relationship.

Conclusions: Resilience appears to protect against depression in adults with cardiac disease.
Gaps in the literature include poor understanding of the direction of causality. Methods of
promoting resilience need to be identified and studied.
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Background and significance:

Depressive symptoms are common in adults with cardiac disease. In patients with heart
failure (HF), depressive symptoms affect up to 79% of people.! Similarly, severe depressive
symptoms are estimated to affect 30% of patients with coronary heart disease (CHD).2
These prevalence figures are striking in comparison to the general adult population, where
13.7% of the adult population =65 years of age suffer from severe depressive symptoms.3

A recent meta-analysis of risk factors for depression following acute coronary syndrome
identified major risk factors were a history of depressive disorder, current anti-depressive
therapy, being a widow, a housewife, and having a history of HF.4 Others also have found
that women with CHD experience more depressive symptoms than men. Patients with

HF or CHD and severe depressive symptoms have two-fold risk of secondary events and
mortality.8: 7 Even sub-diagnostic depressive symptoms predict increased risk of mortality in
patients with many types of cardiac disease, including CHD®: © and atrial fibrillation.10 11

Depressive symptoms rarely improve spontaneously over time. Only half of patients with
significant depressive symptoms achieve relief of these symptoms within 5 years.12 This is
important to note, as 60% to 80% of CHD patients with elevated depressive symptoms are
at increased risk of an acute cardiac event.2 9 Relief of depressive symptoms could be a
potentially modifiable factor for the reduction of acute cardiac events.

To combat the negative effects of depressive symptoms in patients with cardiac disease,
psychological and pharmacological treatments are used to treat depressive symptoms. The
two mainstay treatments are cognitive behavioral therapy (CBT) and selective serotonin
reuptake inhibitors (SSRIs).13-15 However, mortality and recurrent cardiac events are not
always reduced with these treatments.13 Only mild improvements have been seen in
depressive symptoms following CBT in patients with CHD and HF.16: 17

While SSRIs have been shown to improve depressive symptoms in cardiac patients, they
have negative consequences, including interactions with essential medications for cardiac
patients!® and potential for ventricular damage.19 As a result, SSRIs are thought to
potentially increase risk of mortality and acute cardiac events.2%: 21 The American College of
Cardiology currently recommends careful consideration of the potential benefits and risks in
each individual patient.2?

Strategies are needed to augment the current symptom management options available. One
potential avenue of intervention is in psychological resilience. Resilience has been defined
as a dynamic process,23 the “homeostatic return” to prior functioning following an adverse
event (serious stress or trauma, physical or psychological),24 25 and positive adaptation
due to personal characteristics and environmental circumstances.2® For the purpose of our
analysis, resilience is defined as a “dynamic process of maintaining positive adaptation in
the face of adversity.”23 This classic definition has previously been adopted for research on
the effects of chronic illness.2” Resilience has been described in many different populations,
including those with chronic iliness.28-30 We currently know little about the components
of resilience, but social support is the most commonly proposed modifiable component

of resilience.2”: 31-33 At this point, the consensus is that psychological resilience can
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be cultivated and as such may serve as a potential avenue for intervention in depressive
symptoms.

As consequences of depressive symptoms in cardiac diseases are severe, protective factors
are important to identify.34 35 Previously, three systematic reviews have been conducted on
resilience in chronic illness but none in cardiac disease specifically.36-38 In order to examine
whether resilience can be an avenue of intervention for depressive symptoms in cardiac
disease, a clear understanding of the relationship must be established. Thus, the aim of this
systematic review was to answer the following question: What is the association between
psychological resilience and depressive symptoms in adults with cardiac disease? Cardiac
disease was specified as those conditions that directly affect the heart tissue, such as HF or
CHD. These diseases pose an increased risk of mortality with even sub-diagnostic levels of
depressive symptoms and therefore, were the focus of our analysis.

A systematic review was conducted to answer the research question.39 Inclusion criteria
specified studies that included adult patients with cardiac disease (=18 years old) and
measured both depressive symptoms and psychological resilience. Exclusion criteria
specified patients with vascular disease that does not affect heart tissue directly, articles not
written in English, analysis that aggregated cardiac disease with other illnesses, conference
abstracts, non-peer-reviewed articles, and studies that measured biological resilience rather
than psychological resilience. Biological resilience is defined as “the capacity to maintain
adequate function and structure at molecular and cellular levels by adapting to changing

to specific challenges.”0 For this analysis, we were more interested in the phenomenon of
psychological resilience, which has potential to influence behavior. As such, we excluded
studies on biological resilience. Members of our team are fluent in English only; therefore,
we excluded studies not written in English.

In consultation with a biomedical librarian, we used the following terms to identify the
sample of articles: “cardiac disease,” “depression,” “depressive symptoms,” and “resilience”
to search PubMed, Embase, CINAHL, Psycinfo, Web of Science, SCOPUS and Cochrane
from inception to December 2019. Search formulae for each database are provided in
Supplemental Table 1.

Following the search, duplicates were removed (See Figure 1). Titles and abstracts were then
reviewed for eligibility. Full text review was conducted on eligible studies. Citations of all
eligible studies were hand searched to make sure that relevant articles were not inadvertently
missed.

Of the 623 articles identified, 257 duplicates were removed. Title and abstract review were
then conducted on the remaining 366 studies. Of those, 38 studies fit the inclusion and
exclusion criteria but 25 were excluded during full text review. Thirteen studies remained for
final analysis (see Figure 1).
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Once studies were selected for final inclusion, we abstracted information and then rated
quality, as described below. Most studies on psychological resilience and depressive
symptoms are observational.#! Despite the utility of observational studies in the health
fields, many recommendations are borrowed from reviews of randomized controlled trials
and many provide conflicting recommendations on inclusion of different study designs and
the use of quality scales to assess the risk of bias.3 To accommodate our question, we
abstracted information using the Meta-Analysis of Observational Studies in Epidemiology
(MOOSE) method.#2 However, due to variations in reported data, our systematic review
does not include a meta-analysis of our findings. The data abstracted from eligible studies
included study design; objective/aims, hypothesis; patient sample size and eligibility criteria;
variables, instruments and measurement frequency; methodology and analysis approach;
main findings; and study limitations.

The quality of selected studies was graded using the Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies provided by the National Heart, Lung
and Blood Institute.43 Fourteen questions relevant to observational study design guided the
rating process. These included questions such as “was the research question or objective

in this paper clearly stated?” and “was the participation rate of eligible persons at least
50%?” From these, an overall quality rating can be made for each individual study (i.e.
poor, fair or good). Two raters (A.K. and A.M.) independently graded the quality of each of
the 13 selected articles using Covidence systematic review software. This software allows
independent quality grading and comparison between the two graders. Initial inter-rater
reliability was 0.69. The two raters met in person to compare differences in quality grading.
Differences were commonly due to one reviewer or the other missing a detail in the full-text
analysis. Inter-rater agreement after discussion reached 0.92.

All data from the article abstraction process was summarized in a table. Using this format,
data were compared across studies to assess for common themes. These themes were
synthesized into general patterns of results.

Study characteristics:

The 13 studies were conducted in a variety of places, including Australia (n=2), Austria
(n=1), Brazil (n=1), China (n=1), England (n=1), India (n=1), the Netherlands (n=1),
Palestine (n=2), Taiwan (n=2), and the United States (n=1). Six studies were conducted with
acutely ill patients admitted to the hospital. Three studies were longitudinal 4448 All three
of the longitudinal studies examined patients just prior to or following coronary intervention
and then again, several months later. Studies looked at a variety of cardiac diseases, with

the majority of the samples having CHD. Six studies looked specifically at patients with
CHD. Two examined patients with HF.47- 48 Four studies included patients with “cardiac
diagnoses”, which included CHD, HF, atrial fibrillation, and/or arrythmia.#%-52 One study
examined patients who were admitted to a cardiac rehabilitation program with a cardiac
diagnosis.>3
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Sample characteristics:

Study sample sizes ranged from 30 to 1022 participants. Average age ranged from a low of
52 to a high of 72 years. All studies had majority male participants (64% to 100%). None
of the studies reported ethnicity rates. Four studies reported rates of marriage or partnership
(72% to 91%). Six studies reported educational level of participants. Of these, rate of high
school education or above ranged from 41% to 96%. Sample characteristics for each study
are detailed in Supplementary Table 2.

Measurement characteristics:

Resilience.—Five different scales were used to measure resilience. Details on validity and
reliability of each resilience scale are provided in Table 1. Five studies used the Wagnild
and Young Resilience Scale (WYRS), either 13-, 14- or 25-item versions,4/~49. 51,52, 54
first established from a qualitative study of 24 women who had adapted successfully
following a major adverse event.>® From their narratives, five interrelated components were
identified that constitute resilience: equanimity, perseverance, self-reliance, meaningfulness,
and existential aloneness.>® One study used the Sense of Coherence Scale as a measure

of resilience.®0 Three studies used the Connor Davidson Resilience Scale (CD-RISC). Two
studies used the Dispositional Resilience Scale.#> 46 One study used the Brief Resilience
Scale.53 Al resilience scales reflected the person’s ability to “bounce back.”4

Depressive Symptoms.—Six different measures of depressive symptoms were used
(Table 2). Three studies used the Beck Depression Inventory (BDI),*>: 47: 48 which was
developed in 1961 to improve assessment of psychotherapy for depression®® and has since
become the gold standard in assessing depressive symptoms.®’ In patients with medical
disorders, the mean score is generally higher than those without medical disorders due

to somatic symptoms that co-occur with other illnesses.>® Several have suggested that
depressive symptom severity with BDI-11 would be biased in patients with medical disorders
due to somatic symptoms.>8: 59 However, BDI allows clinicians to assess improvements
over time due to psychotherapy and allows researchers to assess for depressive symptoms in
patients with “sub-diagnostic” depressive symptoms who do not qualify for a diagnosis of
major depressive disorder.>?

The remaining five depression scales used in the studies in this analysis also can be used
as continuous measurements, with higher scores indicating increased severity of depressive
symptoms.80-62 Three studies used the Cardiac Depression Scale.#3-51 Three studies used
the Patient Health Questionnaire.** 46: 54 One study used the Zung Self-Rating Depression
Scale,8 two studies used the Hospital Anxiety and Depression Scale,>2 53 and one study
used the General Health Questionnaire (depression subscale).53

Quality grading:
All studies had an explicit research question, purpose or aim stated. All specified a
population that was clearly defined. Three studies had poor quality sampling or high
attrition.#4 45 63 Thornton et al. analyzed 30 patients out of 180 available.*> The rationale
for the reduced sample was based on anxiety and depressive symptom scores.*> Details
were not provided on the participant selection process. Therefore, it was not clear whether
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inclusion and exclusion criteria were pre-specified or uniformly applied. Few of the
investigators justified their study sample size due to the observational nature of the research.
Of the three studies that were longitudinal, two of them lost >20% of their original
sample.#* 45 The third longitudinal study did not specify attrition.46

All 13 studies measured predictor and outcome variables consistently across participants.
Whether or not assessors were blinded to the level of resilience or depressive symptoms

in participants was unclear; none of the studies explicitly addressed blinding. Nine studies
statistically accounted for confounding variables. One study was conducted in India and
used the CD-RISC.83 This measure has been validated for use in adolescents or young adults
in India. However, the scale was used in adults and not translated to Hindi; it was used

in English for this study.84 No information was provided on the languages spoken by the
participants. Overall, 8 studies were good quality, 3 were fair, and 2 were poor.

between resilience and depressive symptoms:

Ten studies found a negative association between resilience and depressive symptoms. These
negative associations included correlation coefficients between resilience and depressive
symptoms that ranged from -0.87 to -0.33 (all p<0.05), decreased odds of depressive
symptoms in participants with high resilience (OR 0.42-0.48, all p<0.05), and significantly
lower average resilience scores (measured by the Wagnild and Young Resilience Scale)

in patients with severe depressive symptoms (138.5+14.5 vs. 144.9+14.9, p=0.029).

Three studies found non-significant relationships between resilience and depressive
symptoms.#4: 4563 These three studies were kept in the review but the results were given
less weight due to their lower-quality ratings. Results of each study are detailed in Table 3.

Additional Findings:

One study found a mediated relationship between depressive symptoms, self-care confidence
and self-care maintenance, with resilience serving as a moderator between these variables
(B=0.02, SE=0.01, p<0.01).#” When high resilience was present, depressive symptoms

did not lead to poor self-care maintenance. The negative relationship between depressive
symptoms and self-care maintenance was reversed in the presence of high resilience due to
its effect on self-care confidence.

Two studies examined physical health status in the relationship between depressive
symptoms and resilience. Liu et al. (2015) found that resilience did not significantly mediate
the relationship between depressive symptoms and physical health status (measured by
Medical Outcome Studies 36-item Short Form).#8 In another study, resilience was a stronger
predictor of affective depressive symptoms (anhedonia, mood, hopelessness) than it was of
somatic depressive symptoms (sleep disturbance).>°

Discussion:

The question driving this systematic review was “what is the association between
psychological resilience and depressive symptoms in cardiac patients?” Most studies
reviewed reported an inverse relationship between resilience and depressive symptoms,
consistent with our hypothesis that psychological resilience can protect against depressive
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symptoms. Only three studies found no relationship between resilience and depressive
symptoms*4 45. 63 and two of these studies had poor quality ratings.#> 63 Together,

these results support but do not confirm our hypothesis because the studies were all
cross-sectional. It is possible that resilience built up through social support or another
mechanism can protect patients from severe depressive symptoms. Longitudinal studies
testing modifiable components of resilience are needed before we can conclude that
resilience is sufficient to protect against depressive symptom severity in patients with cardiac
disease. Overall, based on these results, we are moderately confident that resilience is
associated with reduced depressive symptoms in cardiac patients.

In the study by Chang et al.,%” the relationship between resilience and depressive symptoms
was connected to self-care maintenance. The concept of self-care maintenance embodies
patients’ daily care of their disease. Examples of self-care maintenance include taking daily
medications, getting sufficient sleep and regular exercise. Chang et al. found that the even in
the presence of depressive symptoms people with high resilience scores can maintain their
self-care maintenance due to the effect of resilience on self-care confidence.4’ Patients who
have cultivated high levels of resilience may be better able to care for themselves even when
experiencing increases in depressive symptoms.

In the two studies that examined the influence of resilience on the relationship between
depressive symptoms and physical health, resilience was not protective. Depressive
symptoms have been shown to negatively affect physical symptom burden in patients
with chronic illness.#” Resilience could be a factor that improves physical symptom
burden through its effect on depressive symptoms. Additional research on the interplay
between physical health and symptoms, depressive symptoms and resilience is warranted.
Components of resilience are unknown and are important to examine in future research.

There are several limitations of this analysis. First, no consistency existed in measurement
of depressive symptoms or resilience between the studies. Six different measures of
depressive symptoms and five different measures of resilience were used, which limited

our ability to compare results. The three longitudinal studies were all poor in quality, so the
directly of causality between resilience and depressive symptoms remains unclear. Statistical
procedures used in the primary studies rarely accounted for confounding variables; simple
bivariate correlations were calculated in several studies. No studies examined the mechanism
of action between resilience and depressive symptoms. We also limited our search to studies
published in English only; this may have excluded eligible studies with additional data
related to the research question. Inter-rater agreement was not addressed at the level of title
and abstract review.

Conclusion:

Overall, high resilience appears to be associated with lower levels of depressive symptoms
in cardiac patients. Resilience could be a potential avenue for intervention. However, the
relationship between depressive symptoms, resilience and associated variables over time
is not well understood in patients with cardiac disorders. Additional research into this
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phenomenon is needed. Patients with depressive symptoms have reduced quality of life

an
co

d increased hospitalization and mortality risk. A clear understanding of resilience and its
mponents may aid in the development of depressive symptom management strategies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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623 studies 1dentified through database
searches
> 257 duplicates removed
h 4
366 titles and abstracts screened for
relevance
328 studies removed based on

A

inclusion/exclusion criteria

v

38 full text articles assessed for eligibility 25 studies removed after full text
review

* Not a full-text, peer-reviewed

article (10)
o ¢ Measured biologic resilience
(6)
*  Wiritten in a non-English
language (4)

* Did not examine relationship
between resilience and
depressive symptoms (4)

* Did not measure depressive

\ 4 symptoms (n=1)

13 studies included in systematic review

Figure 1.
PRISMA diagram of study selection process.

Initial database search identified 623 studies. Duplicates were then removed, leaving 366
titles and abstracts for initial screening. Full text review was conducted on 38 articles. In
total, 13 studies were included in the systematic review.
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