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Abstract

Gratitude may be associated with beneficial health outcomes, but studies of this association have 

been mixed, and in these studies gratitude has often been conceptualized as a stable, 

unidimensional trait. We used four specific items to examine the prospective association of state- 

and domain-specific gratitude with medical outcomes among 152 patients with a recent acute 

coronary syndrome. State gratitude for one’s health 2 weeks post-event was associated with 

increased physical activity (measured via accelerometer) 6 months later, controlling for relevant 

demographic, social, medical and psychological factors (β=340.9; 95% confidence interval=53.4–

628.4; p=.020). Gratitude for one’s life was associated with increased self-reported medical 

adherence at 6 months on the maximally adjusted model (β=.60; 95% confidence interval=.16–

1.04; p=.008); no gratitude items were associated with rehospitalizations. In contrast, dispositional 

gratitude, measured by the Gratitude Questionnaire-6, was less dynamic and responsive to change 

over the 6-month period and was not associated with physical activity.
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Introduction

Each year, 1.1 million persons in the United States are hospitalized with acute coronary 

syndrome (ACS; myocardial infarction or unstable angina) (Benjamin et al., 2017). Around 

20% of these patients will be rehospitalized for ischemic heart disease or suffer mortality 

within the next year (Grech & Ramsdale, 2003). Therefore, it is vital that potentially 
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modifiable protective factors associated with recovery from ACS are identified to reduce the 

risk of ACS recurrence and mortality.

Psychological functioning is increasingly recognized as a key element in post-ACS recovery. 

Indeed, among ACS patients, negative psychiatric syndromes, such as depression and 

anxiety disorders, have been associated with recurrent cardiac events and death, independent 

of sociodemographic factors and traditional cardiac risk factors (Huffman, Celano, Beach, 

Motiwala, & Januzzi, 2013; Roest, Zuidersma, & Jonge, 2012). In step with this evidence, 

the American Heart Association has declared depression a formal risk factor for poor 

prognosis following an ACS (Lichtman et al., 2014).

On the other hand, positive affect and optimism have been associated with reduced risk of 

cardiovascular disease, independent of traditional risk factors and ill-being (Boehm & 

Kubzansky, 2012). Optimism in particular has been robustly associated with reduced risk of 

cardiac events (Boehm & Kubzansky, 2012) and with enhanced recovery in the post-ACS 

period (Huffman et al., 2016; Ronaldson et al., 2015). Psychological well-being may lead to 

improved cardiac outcomes via superior adherence to key cardiac health behaviors, 

particularly physical activity (DuBois et al., 2015; Giltay, Geleijnse, Zitman, Buijsse, & 

Kromhout, 2007; Huffman et al., 2016; Ronaldson et al., 2015; Steptoe, Wright, Kunz-

Ebrecht, & Iliffe, 2006), which has been clearly associated with superior outcomes and 

reduced mortality in those with and without heart disease (Chow et al., 2010; Powell, 

Thompson, Caspersen, & Kendrick, 1987).

Gratitude may be another important positive psychological construct related to cardiac 

health. Gratitude is common, powerful, and likely a dynamic psychological experience after 

an acute medical event such an ACS – for example, 50% of patients experience increased 

gratitude for being alive after an ACS (Laerum, Johnsen, Smith, & Larsen, 1988). This is 

particularly important given that gratitude has been linked to numerous psychological 

outcomes that may be important in cardiac recovery, including reduced psychopathology 

(Sirois & Wood, 2017), increased adaptive personality characteristics (McCullough, 

Emmons, & Tsang, 2002; Wood, Joseph, & Maltby, 2009) and increased positive 

relationships/social support (Wood, Maltby, Gillett, Linley, & Joseph, 2008).

Despite the prevalence of gratitude following ACS and its potential role in cardiac recovery, 

however, there are several gaps in the literature related to gratitude and its associations with 

cardiovascular health. First, within gratitude research, there is a lack of agreement about the 

exact definition and nature of the construct (Lambert, Graham, & Fincham, 2009; 

McCullough, Kilpatrick, Emmons, & Larson, 2001; Wood, Froh, & Geraghty, 2010). Some 

researchers have defined gratitude as an emotion that is directed primarily toward 

appreciating the helpful actions of other people (McCullough et al., 2001), whereas others 

have proposed gratitude to be a more global trait that involves a life orientation towards 

noticing and appreciating the positive in the world (Wood et al., 2010). Next, there is also 

uncertainty regarding the extent to which gratitude is a stable, dispositional trait versus a 

psychological state that can vary temporally with life events, experiences and environments 

(McCullough, Tsang, & Emmons, 2004; Wood, Maltby, Stewart, Linley, & Joseph, 2008). 

Third, while numerous proposed scales exist, most such scales, such as the Gratitude 
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Questionnaire 6 (GQ-6) (McCullough et al., 2002), measure gratitude in a general manner 

and as a dispositional trait. This has resulted in a lack of knowledge regarding domain-

specific and state-specific gratitude in clinical populations. Finally, there has been a paucity 

of research on gratitude’s effects on key health behaviors and subsequent outcomes in 

critical medical periods, such as the period following an ACS.

To address these questions and others, the Gratitude Research in Acute Coronary Events 

(GRACE) study (Huffman et al., 2015) examined the prospective effects of gratitude, 

measured 2 weeks post-ACS, on physical activity, medical adherence, and rates of cardiac 

readmissions during the next 6 months. The GRACE study measured gratitude with the 

dispositional and well-validated GQ-6 measure and via four novel questions exploring 

domain-specific state gratitude over the 6 months following an ACS hospitalization. The 

novel questions inquired about the extent to which a patient felt thankful for (i) their life, (ii) 
their family/friends, (iii) their health, and (iv) medical staff specifically during the previous 

week.

Accordingly, in this secondary analysis from the GRACE study, we aimed to assess the 

properties (e.g., distribution of responses, responsiveness to change) of these four ‘state’ 

gratitude items. In addition, for items with an adequate spread of responses, we aimed to 

examine the prospective association of these items, administered 2 weeks post-ACS, with 

key health outcomes, including objectively-measured physical activity (primary study 

outcome measure), self-reported health behaviors, and cardiac readmissions, 6 months later.

Methods

Detailed methods from the GRACE study are described in full elsewhere (Huffman et al., 

2015). Briefly, participants (N=164) were prospectively enrolled during admission for ACS 

at an urban academic medical center between September 2012 and January 2014. To be 

eligible, patients were required to meet consensus criteria for an ACS (Thygesen et al., 

2012). Those with peri-procedural ACS, medical conditions likely to lead to death within 6 

months, inability to be physically active, or cognitive impairment precluding consent were 

excluded. Participants underwent self-report assessments at baseline (2 weeks post-ACS) 

and at 6-month follow-up and additionally underwent objective assessments for physical 

activity and readmissions at 6 months. For the analyses of the present study, we included 

only those participants (N=152) for whom we obtained physical activity data. Baseline 

characteristics and demographics were collected at the enrollment interview and through 

review of the electronic medical record at discharge. Approval from our healthcare system’s 

Institutional Review Board (IRB) was obtained prior to commencement of study procedures, 

and all participants underwent full written informed consent.

Psychological measures

Dispositional gratitude—Gratitude was measured via the well-validated GQ-6 

(McCullough et al., 2002)

State and domain-specific gratitude—Gratitude was also measured via four 

statements on which patients rated their agreement, ranging from 1 (strongly disagree) to 7 
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(strongly agree). These statements were developed by literature review on gratitude scales 

(Adler & Fagley, 2005; McCullough et al., 2002; Watkins, Woodward, Stone, & Kolts, 2003; 

Wood et al., 2010) and by joint consensus of psychiatrists, cardiologists, psychologists, and 

social workers who frequently work with patients in the post-ACS period. They were 

designed to capture specific elements of gratitude that may be relevant particularly after a 

hospitalization for a major cardiac event. The items were:

(1) Over the past week, in general, I have been feeling thankful about my life.

(2) Over the past week, I have been feeling thankful toward my family and friends

(3) Over the past week, I have been feeling thankful about my health.

(4) Over the past week, I have been feeling thankful about the doctors, nurses, and 
other staff who helped to take care of me when I was in the hospital and 
afterwards.

Psychological covariates

At 2 weeks and 6 months, optimism was measured via the 6-item Life Orientation Test-

Revised (LOT-R) (Scheier, Carver, & Bridges, 1994), depression was measured via the 

Patient Health Questionnaire-9 (PHQ-9) (Kroenke, Spitzer, & Williams, 2001), and anxiety 

was assessed using the 7-item Hospital Anxiety and Depression Scale Anxiety Subscale 

(HADS-A) (Bjelland, Dahl, Haug, & Neckelmann, 2002).

Outcome variables

Physical Activity (primary outcome)—Physical activity was selected as the study’s 

primary outcome measure because it is a key modifiable risk factor in patients with ACS 

(Chow et al., 2010; Steffen-Batey et al., 2000), and previous studies have found that at least 

some interventions targeting gratitude have been associated with increased self-reported 

physical activity (Emmons & McCullough, 2003). To assess physical activity, 2 weeks prior 

to the 6-month assessment, participants wore a Fitlinxx Pebble accelerometer (Fitlinxx, 

Shelton, CT). We considered 6 valid days of wear (8 confirmed hours of wear time per day) 

to be sufficient. If participants failed to achieve adequate step data collection, they rewore 

the devices.

Medical adherence—Broader self-reported adherence to health behaviors (physical 
activity, diet, stress reduction, and medication adherence) was measured using four items 

from the Medical Outcomes Study Specific Adherence Scale (MOS-SAS) (DiMatteo, Hays, 

& Sherbourne, 1992). This scale has been used to examine adherence in prior studies of 

cardiac patients (Bauer et al., 2012; Huffman et al., 2014). For each item, ratings were made 

on a 1–6 scale ranging from 1 (none of the time) to 6 (all of the time).

Readmissions—The main readmissions outcome was nonelective cardiac readmissions, 

which were triangulated from participants, care providers, and health records at 6 months. 

Participants were queried about all readmissions at the 6-month follow-up assessment. Study 

staff also contacted patients’ primary medical or cardiology provider to inquire about 
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readmissions and their cause over the 6 month interval and reviewed electronic medical 

records across the participating hospital’s healthcare system.

Data Analysis

Aim #1: To assess characteristics of responses to the four state gratitude 
items.—Descriptive statistics (means, medians, and standard deviations) were calculated 

for each item. We next discarded any items for subsequent analyses that displayed extreme 

floor or ceiling effects (i.e., greater than 50% of responses were at the lowest or highest 

scores on the 1–7 scale) because an ideal measure should not demonstrate significant floor 

or ceiling scores (Terwee et al., 2007). Next, we used Spearman correlation coefficients to 

assess correlation between each of the state gratitude items and age, medical comorbidity 

(Charlson comorbidity index) (Charlson, Szatrowski, Peterson, & Gold, 1994), dispositional 

gratitude (GQ-6), optimism (LOT-R), depression (PHQ-9) and anxiety (HADS-A). To 

evaluate differences in state gratitude domain ratings between sexes, a t-test was performed 

for each state gratitude item. Finally, to examine responsiveness to change of the items 

compared to related scales, we performed paired t-tests for each over the study period (from 

2 weeks post-ACS to 6 months post-ACS) evaluating the magnitude of change of each state 

gratitude item, the GQ-6, and other psychological scales over this period.

Aim #2: To examine the prospective association of state gratitude items (2 
weeks post-ACS) with physical activity, self-reported adherence, and cardiac 
readmissions 6 months later.—We examined associations of each item (aside from 

those discarded due to extreme ceiling effects) with mean number of daily steps and medical 

adherence scores 6 months later, via multivariable linear regression. To control for relevant 

covariates, we used a hierarchical series of four models with increasing covariate 

adjustment. Model 1 (minimally adjusted) included age and sex as covariates. Model 2 

(social and medical factors) included these factors plus a marker of social support (living 

alone), measures of ACS severity and history (peak troponin T and previous ACS), and 

medical comorbidities (Charlson comorbidity index). In model 3 (negative psychological 

factors), we added measures of depression (PHQ-9) and anxiety (HADS-A) as covariates. In 

model 4, we additionally added optimism (LOT-R) as a covariate to determine if our novel 

state gratitude domains were distinct from a known positive psychological construct. For 

analyses using physical activity as the dependent variable, we controlled for baseline 

physical activity in models 2–4 via the Physical Activity Recall (PAR) measure (Sallis et al., 

1985). Finally, to compare physical activity amongst those with the highest levels of state 

gratitude to those with less gratitude, an identical regression model was created with the 

corresponding state gratitude item responses dichotomized into ‘strongly agreeing’ (i.e., 

score of 7) or not.

Associations between baseline gratitude and 6-month cardiac rehospitalizations were 

assessed via time-to-event analyses using multivariable Cox regression. We controlled for 

age and sex in our model; additional covariates were not included because of the risk of 

overfitting based on the expected rate of re-hospitalization (15%) (Yeo K.K., 2012).
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All analyses were performed using Stata statistical software (PC version 11.2, StataCorp, 

College Station, TX). All tests were 2-tailed. Statistical significance was set at p<0.05 for all 

aims, although a conservative correction for multiple comparisons would divide this value 

by the number of examined items.

Results

Characteristics of responses to the four state gratitude items.

Table 1 shows participant characteristics and baseline (2 week) scores on all self-report 

measures. Two weeks post-ACS, participants reported exceedingly high gratitude toward 

medical staff (M=6.62, SD=0.89), and family and friends (M=6.43, SD=1.06). In 

comparison, there were lower mean ratings and more variance in participants’ thankfulness 

for their health (M=5.52, SD=1.57) and life (M=6.04, SD=1.33). Indeed, responses heavily 

clustered toward “strongly agreeing” (7 out of 7) for feeling gratitude for medical staff 
(N=116, 76.3%) and family and friends (N=101, 66.4%) whereas only 47.4% (N=72) of 

participants strongly agreed they felt thankful for their life and only 29.6% (N=45) strongly 

agreed to feeling thankful for their health. Given the observed minimal response variability 

and ceiling effects for the family and friends and staff items, additional analyses were 

completed only for the life and health gratitude items.

As expected, gratitude for life and health items showed significant positive correlations with 

dispositional gratitude (life: GQ-6; rs= 0.53, p<0.001; health: rs= 0.35, p<0.001) and 

optimism (LOT-R; rs= 0.47, p<0.001 and rs= 0.31, p=0.001), along with significant negative 

correlations with depression (PHQ-9; rs= −0.28, p=0.006 and rs= −0.21, p=0.010). There 

was a nonsignificant trend toward a negative correlation between life gratitude and anxiety 

(HADS-A; rs= −0.16, p=0.056) and a significant negative correlation between health 
gratitude and anxiety (HADS-A; rs= −0.17, p=0.038). There were no significant correlations 

between the life and health items at baseline with participant age (rs= −0.005, p=0.951 and 

rs= −0.03, p=0.671, respectively) or with medical comorbidity score (rs= −0.052, p=0.523 

and rs= −0.05, p=0.570). There was a nonsignificant trend toward higher gratitude for life in 

women (mean difference=0.53, SE=0.292, 95% CI, −0.052–1.10, t=1.80,p=0.074), and men 

and women were nearly identical in gratitude for health (−0.061, SE=0.35, 95% CI −0.74 to 

0.63, t=−0.18, p=0.861).

Changes for each state gratitude item and other psychological measures over the study 

period are presented in Table 2. Over the 6-month period, gratitude for life increased 

significantly (mean difference=0.27, SD=1.33, 95% CI 0.057 to 0.48, t=2.51, p=0.013) as 

did gratitude for health (mean difference=0.44, SD=1.59, 95% CI 0.19 to 0.69, t=3.42, 

p<0.001). There were no significant changes in dispositional gratitude (GQ-6) over the 6-

month study period. There were also no significant changes over time for dispositional 

optimism (LOT-R) or anxiety (HADS-A). Depression (PHQ-9) decreased significantly 

(mean difference=−0.949, SD=3.48, CI −0.150 to −0.40, p=0.001).
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Associations between state gratitude items and medical outcomes.

As above, given the minimal response variability for the family and friends and medical staff 
gratitude items, analyses examining these associations were completed only for the life and 

health items, which are presented in Table 3. Regarding physical activity, the mean number 

of steps taken per day at 6 months across all participants was 5,147 steps (SD=2845). 

Gratitude for life was associated with greater number of steps taken, controlling for age and 

sex (Model 1), and after additionally controlling for medical and social variables (Model 2: 

β= 359.2; 95% CI, 46.4–672.1; p=0.025). This association became marginal however, after 

additionally controlling for depression and anxiety (Model 3: β= 301.0; 95% CI, −47.1–

649.1; p=0.090). Overall, compared to those with less gratitude (n=80), those with the 

highest rated gratitude for their life two weeks after hospitalization (n=72) walked on 

average 944 more steps per day at 6 months, controlling for relevant for demographic and 

medical factors (dichotomized Model 2: β= 944.0; 95% CI, 107.3–1780.6.; p=0.027).

Gratitude for health was also associated with greater physical activity, controlling for age 

and sex (Model 1), after additionally controlling for social variables and medical variables 

(Model 2), after controlling for depression and anxiety (Model 3), and on the fully adjusted 

model controlling for optimism (Model 4; β=340.9; 95% CI, 53.4–628.4; p=0.020). Overall, 

compared to those with lower gratitude (n=107), those with the highest rated gratitude for 

their health two weeks after hospitalization (n=45) walked on average 1542 more steps per 

day at 6 months, adjusting for relevant demographic, social, medical and psychological 

factors (dichotomized Model 4: β= 1542.0; 95% CI, 649.3–2434.6; p=0.001). Dispositional 

gratitude (GQ-6), in contrast, was not associated with physical activity in any of the models.

Regarding self-reported health behavior adherence (also presented in Table 3), baseline 

gratitude for life was associated with greater medical adherence at 6 months on all models 

(Model 4: β= 0.60; 95% CI, 0.16–1.04; p=0.008), as was dispositional gratitude measured 

by the GQ-6 (Model 4: β= 0.12; 95% CI, 0.0003–0.24; p=0.050). Gratitude for health was 

not associated with medical adherence.

Finally, on Cox regression controlling for age and gender, state gratitude items for life and 

health, measured 2 weeks post-ACS, were not associated with reduced nonelective cardiac 

rehospitalizations at 6 months, nor was dispositional gratitude as measured by the GQ-6.

Discussion

Overall, among ACS patients, items focused on the domains of gratitude for being alive and 

gratitude for one’s health over the past week were – consistent with their design to measure 

state gratitude – more responsive and dynamic over 6 months than the GQ-6, a measure of 

dispositional gratitude. Moreover, these state gratitude items, in contrast to the GQ-6, were 

also prospectively associated with physical activity 6 months later, with the health gratitude 

item’s association with physical activity remaining significant even with adjustment for 

relevant sociodemographic, medical, and psychological factors including optimism. Indeed, 

those who reported the highest gratitude for their health walked 1542 more steps per day 6 

months after hospitalization compared to those who reported less gratitude. Gratitude for life 
(though not health) was also associated with broader self-reported health behavior 
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adherence. Neither life nor health gratitude was prospectively associated with cardiac 

readmissions.

Our findings that gratitude may be associated with health-related outcomes are consistent 

with the limited prior literature regarding gratitude and health. In one series of studies by 

Emmons and McCullough (2003), a summated one-dimensional gratitude measure of 

grateful, thankful and appreciative ratings was shown to increase after a gratitude 

intervention, and in one of the three studies – but not the other two – gratitude was 

associated with increased self-reported activity. Another study in patients with 

neuromuscular diseases from this series found that a gratitude intervention led to improved 

sleep quality, increased life satisfaction and a reduction in pain (Emmons & McCullough, 

2003). Likewise, in patients with Stage B asymptomatic heart failure, gratitude was 

associated with better mood and sleep, less fatigue, more-self efficacy, and lower levels of 

inflammatory biomarkers (Mills et al., 2015). In a pilot follow-up study to explore this 

experimentally, gratitude journaling showed potential improvements in biomarkers and heart 

rate variability (Redwine et al., 2016).

These findings are also consistent with a prior project focused on a more state-based 

assessment of a different positive psychological construct, optimism, in patients undergoing 

coronary artery bypass graft (CABG) surgery (Scheier et al., 1989). In that study, the authors 

prospectively examined immediate health/function-specific outcome expectancies (e.g., 

expectations about time to return to work), in addition to traditional dispositional optimism, 

and they found that the more recovery-specific and state-based initial assessment was most 

closely associated with return to life activities following CABG.

To our knowledge, this is the first study to ever examine domain-specific gratitude and its 

relationship to health outcomes. Gratitude following an ACS is common and could have 

potentially powerful effects on factors relevant to recovery from a life-threatening event. For 

example, gratitude has been linked to numerous relevant constructs: self-esteem (Kashdan, 

Uswatte, & Julian, 2006); dutifulness, achievement striving and self-discipline (Wood et al., 

2009); and improved functional status (Emmons & McCullough, 2003). Specific gratitude 

for being alive in the setting of an acute medical event could, through these factors, catalyze 

substantial health behavior change and improved medical outcomes. Likewise, gratitude 

directed toward one’s health could prompt a greater focus —and greater behavioral change

—on health-related domains such as physical activity.

Our examination of these specific gratitude domains—and the findings regarding their 

connections to health behaviors—suggest there may be important clinically relevant aspects 

of gratitude beyond unidimensional dispositional gratitude that appear to have been largely 

overlooked in health psychology research to date. For example, unlike gratitude for life and 

health, the most commonly used measure of dispositional gratitude, the GQ-6, did not show 

any associations with physical activity, suggesting the possibility that the GQ-6 may not 

capture certain elements of gratitude relevant to health behaviors and outcomes. Though 

other scales, such as the Appreciation Scale (Adler & Fagley, 2005) and the Gratitude, 

Appreciation, and Resentment Test (GRAT) (Watkins et al., 2003) have sought to measure 

gratitude along more dimensions, none of these scales measure state-based gratitude nor do 
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they measure aspects of gratitude directly related to one’s health, which may be particularly 

relevant to health behaviors and outcomes after major medical events.

We also found that gratitude for life and health in the past week exhibited greater temporal 

change in scores than did the GQ-6. This suggests these items may have been measuring 

more state-dependent manifestations of gratitude than did the GQ-6. Gratitude has been 

hypothesized to exist at all levels of psychological affect – as an emotion, as an intermediate 

mood, and as a dispositional trait (McCullough et al., 2004; Rosenberg, 1998; Alex M Wood 

et al., 2008). That items for life and health gratitude felt over the previous week showed 

greater dynamism than dispositional gratitude (as measured by the GQ-6) suggests future 

studies should consider evaluating gratitude both at the dispositional and state level when 

evaluating gratitude and its impact on health.

Of note, there was a substantial ceiling effect for items evaluating gratitude for family/
friends and medical staff, such that a substantial majority of participants gave this item the 

top rating. Thus, these items did not capture sufficient variance necessary for analyzing these 

aspects of gratitude. Though they had substantially more variability, the distributions for life 
and health gratitude were also skewed and exhibited a ceiling effect. One potential future 

solution would be to inquire if participants felt a change in their overall thankfulness for 

their life or their health, over a certain period – such as after an event like an ACS – or after 

an intervention. This alteration to the item may allow for a broader range of responses.

This study had several limitations. First, we used single items to assess state-based and 

domain-specific gratitude that had not been previously validated. Though single items of 

happiness, optimism, and other positive constructs have been used in large studies 

examining relationships between these constructs and health (Abdel-Khalek, 2006; Lau & 

Knardahl, 2008; Wong & Fielding, 2007), it is likely that refined measures of these 

preliminary state gratitude constructs – with lesser ceiling effects, greater validation, and 

multiple items – would allow for a deeper and more rigorous examination of these domains. 

As single item measures such as those in the present study can be unreliable, and there was 

no full psychometric testing of these measures, the present findings will need to be 

replicated with more thoroughly validated measures. Moreover, we suggest that the present 

study should motivate researchers to develop a psychometrically valid stage gratitude 

measure that can be used to do so. Second, regarding our findings related to health 

behaviors, it is possible that those reporting greater gratitude for life or health were in fact 

healthier, leading to greater participation in health behaviors. However, we did control for 

ACS severity, prior ACS, and overall medical comorbidity. Finally, regarding sample 

limitations, this study was conducted at a single academic medical center, with a 

disproportionate number of White male participants, and a moderate sample size, limiting 

generalizability.

In sum, in this first study of state-based, domain-specific gratitude and its relationships to 

post-ACS health behaviors, both gratitude for life and health were, in contrast to the GQ-6, 

associated with the primary study outcome of objectively measured physical activity, and 

gratitude for life was linked to broader health behavior adherence. If these findings are 

replicated in the future with these or more robust measures, it will be important to 
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understand which elements of thankfulness for one’s life or health may relate to health-

related outcomes. Furthermore, it will continue to be important to determine whether 

gratitude-based interventions—possibly targeting these domain and state specific aspects of 

gratitude—can have effects on health behaviors and outcomes in patients with heart disease 

and other medical conditions.

Acknowledgments

Funding

This work was supported by UC Berkeley’s Greater Good Science Center with funding from the John Templeton 
Foundation (grant number 15627). Additional funding for analysis and interpretation time was funded by NIH grant 
to the senior author (grant number R01HL113272) and by NIH grant to the second author (grant number 
K23HL123607). The authors declare no conflicts of interest regarding the publication of this paper.

References

Abdel-Khalek AM (2006). Measuring happiness with a single-item scale. Social Behavior and 
Personality: an international journal, 34(2), 139–150.

Adler MG, & Fagley NS (2005). Appreciation: Individual Differences in Finding Value and Meaning 
as a Unique Predictor of Subjective Well-Being. Journal of Personality, 73, 79–114. 10.1111/j.
1467-6494.2004.00305.x [PubMed: 15660674] 

Bauer LK, Caro MA, Beach SR, Mastromauro CA, Lenihan E, Januzzi JL, & Huffman JC (2012). 
Effects of Depression and Anxiety Improvement on Adherence to Medication and Health Behaviors 
in Recently Hospitalized Cardiac Patients. The American journal of cardiology, 109, 1266–1271. 
10.1016/j.amjcard.2011.12.017 [PubMed: 22325974] 

Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, Deo R, Gillespie C. (2017). Heart disease 
and stroke statistics—2017 update: a report from the American Heart Association. Circulation, 
135(10), e146–e603. [PubMed: 28122885] 

Bjelland I, Dahl AA, Haug TT, & Neckelmann D (2002). The validity of the Hospital Anxiety and 
Depression Scale. An updated literature review. Journal of psychosomatic research, 52, 69–77. 
[PubMed: 11832252] 

Boehm JK, & Kubzansky LD (2012). The heart’s content: the association between positive 
psychological well-being and cardiovascular health. Psychological bulletin, 138, 655–691. 10.1037/
a0027448 [PubMed: 22506752] 

Charlson M, Szatrowski TP, Peterson J, & Gold J (1994). Validation of a combined comorbidity index. 
Journal of clinical epidemiology, 47, 1245–1251. 10.1016/0895-4356(94)90129-5 [PubMed: 
7722560] 

Chow CK, Jolly S, Rao-Melacini P, Fox KA, Anand SS, & Yusuf S (2010). Association of diet, 
exercise, and smoking modification with risk of early cardiovascular events after acute coronary 
syndromes. Circulation, 121(6), 750–758. 10.1161/CIRCULATIONAHA.109.891523 [PubMed: 
20124123] 

DiMatteo MR, Hays RD, & Sherbourne CD (1992). Adherence to cancer regimens: implications for 
treating the older patient. Oncology (Williston Park, N.Y.), 6, 50–57.

Relationships between positive psychological constructs and health outcomes in patients with 
cardiovascular disease: A systematic review, 195 265–280 (2015).

Emmons RA, & McCullough ME (2003). Counting blessings versus burdens: an experimental 
investigation of gratitude and subjective well-being in daily life. J Pers Soc Psychol, 84(2), 377–
389. [PubMed: 12585811] 

Giltay EJ, Geleijnse JM, Zitman FG, Buijsse B, & Kromhout D (2007). Lifestyle and dietary correlates 
of dispositional optimism in men: The Zutphen Elderly Study. Journal of Psychosomatic Research, 
63, 483–490. 10.1016/j.jpsychores.2007.07.014 [PubMed: 17980220] 

Legler et al. Page 10

J Posit Psychol. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Grech ED, & Ramsdale DR (2003). Acute coronary syndrome: unstable angina and non-ST segment 
elevation myocardial infarction. BMJ (Clinical research ed.), 326, 1259–1261. 10.1136/bmj.
326.7401.1259

Huffman JC, Beale EE, Beach SR, Celano CM, Belcher AM, Moore SV, . . . Januzzi JL. (2015). 
Design and baseline data from the Gratitude Research in Acute Coronary Events (GRACE) study. 
Contemp Clin Trials, 44, 11–19. 10.1016/j.cct.2015.07.002 [PubMed: 26166171] 

Huffman JC, Beale EE, Celano CM, Beach SR, Belcher AM, Moore SV, . . . Januzzi JL. (2016). 
Effects of Optimism and Gratitude on Physical Activity, Biomarkers, and Readmissions After an 
Acute Coronary Syndrome: The Gratitude Research in Acute Coronary Events Study. Circ 
Cardiovasc Qual Outcomes, 9(1), 55–63. 10.1161/CIRCOUTCOMES.115.002184 [PubMed: 
26646818] 

Huffman JC, Celano CM, Beach SR, Motiwala S, & Januzzi JL (2013). Depression and cardiac 
disease: Epidemiology, mechanisms, and diagnosis. Cardiovascular Psychiatry and Neurology, 
2013 10.1155/2013/695925

Huffman JC, Mastromauro CA, Beach SR, Celano CM, DuBois CM, Healy BC, Januzzi JL. (2014). 
Collaborative care for depression and anxiety disorders in patients with recent cardiac events: the 
Management of Sadness and Anxiety in Cardiology (MOSAIC) randomized clinical trial. JAMA 
Intern Med, 174(6), 927–935. 10.1001/jamainternmed.2014.739 [PubMed: 24733277] 

Kashdan TB, Uswatte G, & Julian T (2006). Gratitude and hedonic and eudaimonic well-being in 
Vietnam war veterans. Behaviour Research and Therapy, 44(2), 177–199. [PubMed: 16389060] 

Kroenke K, Spitzer RL, & Williams JB (2001). The PHQ-9: validity of a brief depression severity 
measure. Journal of general internal medicine, 16, 606–613. [PubMed: 11556941] 

Laerum E, Johnsen N, Smith P, & Larsen S (1988). Myocardial infarction may induce positive changes 
in life-style and in the quality of life. Scandinavian journal of primary health care, 6, 67–71. 
[PubMed: 3387709] 

Lambert NM, Graham SM, & Fincham FD (2009). A Prototype Analysis of Gratitude: Varieties of 
Gratitude Experiences. Personality and Social Psychology Bulletin, 35(9), 1193–1207. 
10.1177/0146167209338071 [PubMed: 19581434] 

Lau B, & Knardahl S (2008). Perceived job insecurity, job predictability, personality, and health. 
Journal of Occupational and Environmental Medicine, 50(2), 172–181. [PubMed: 18301174] 

Lichtman JH, Froelicher ES, Blumenthal JA, Carney RM, Doering LV, Frasure-Smith N, Wulsin L. 
(2014). Depression as a risk factor for poor prognosis among patients with acute coronary 
syndrome: systematic review and recommendations: a scientific statement from the American 
Heart Association. Circulation, 129, 1350–1369. 10.1161/CIR.0000000000000019 [PubMed: 
24566200] 

McCullough ME, Emmons RA, & Tsang J-A (2002). The grateful disposition: a conceptual and 
empirical topography. Journal of personality and social psychology, 82, 112–127. [PubMed: 
11811629] 

McCullough ME, Kilpatrick SD, Emmons RA, & Larson DB (2001). Is gratitude a moral affect? 
Psychological bulletin, 127, 249–266. 10.1037/0033-2909.127.2.249 [PubMed: 11316013] 

McCullough ME, Tsang J-A, & Emmons RA (2004). Gratitude in intermediate affective terrain: links 
of grateful moods to individual differences and daily emotional experience. Journal of personality 
and social psychology, 86(2), 295. [PubMed: 14769085] 

Mills PJ, Redwine L, Wilson K, Pung MA, Chinh K, Greenberg BH, Chopra D. (2015). The Role of 
Gratitude in Spiritual Well-being in Asymptomatic Heart Failure Patients. Spirituality in clinical 
practice (Washington, D.C.), 2, 5–17. 10.1037/scp0000050

Powell KE, Thompson PD, Caspersen CJ, & Kendrick JS (1987). Physical activity and the incidence of 
coronary heart disease. Annual review of public health, 8(1), 253–287.

Redwine LS, Henry BL, Pung MA, Wilson K, Chinh K, Knight B, Mills PJ. (2016). Pilot Randomized 
Study of a Gratitude Journaling Intervention on Heart Rate Variability and Inflammatory 
Biomarkers in Patients With Stage B Heart Failure. Psychosomatic Medicine, 78, 667–676. 
10.1097/PSY.0000000000000316 [PubMed: 27187845] 

Roest AM, Zuidersma M, & Jonge P. d. (2012). Myocardial infarction and generalised anxiety 
disorder: 10-year follow-up. The British Journal of Psychiatry 10.1192/bjp.bp.111.103549

Legler et al. Page 11

J Posit Psychol. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ronaldson A, Molloy GJ, Wikman A, Poole L, Kaski J-C, & Steptoe A (2015). Optimism and 
Recovery After Acute Coronary Syndrome. Psychosomatic Medicine, 77, 311–318. 10.1097/PSY.
0000000000000155 [PubMed: 25738438] 

Rosenberg EL (1998). Levels of analysis and the organization of affect (Vol. 2): Educational 
Publishing Foundation.

Sallis JF, Haskell WL, Wood PD, Fortmann SP, Rogers T, Blair SN, & Paffenbarger RS (1985). 
Physical activity assessment methodology in the Five-City Project. American journal of 
epidemiology, 121(1), 91–106. [PubMed: 3964995] 

Scheier MF, Carver CS, & Bridges MW (1994). Distinguishing optimism from neuroticism (and trait 
anxiety, self-mastery, and self-esteem): a reevaluation of the Life Orientation Test. Journal of 
personality and social psychology, 67, 1063–1078. 10.1037/0022-3514.67.6.1063 [PubMed: 
7815302] 

Scheier MF, Matthews KA, Owens JF, Magovern GJ Sr., Lefebvre RC, Abbott RA, & Carver CS 
(1989). Dispositional optimism and recovery from coronary artery bypass surgery: the beneficial 
effects on physical and psychological well-being. J Pers Soc Psychol, 57(6), 1024–1040. 
[PubMed: 2614656] 

Sirois FM, & Wood AM (2017). Gratitude uniquely predicts lower depression in chronic illness 
populations: A longitudinal study of inflammatory bowel disease and arthritis. Health Psychol, 
36(2), 122–132. 10.1037/hea0000436 [PubMed: 27786519] 

Steffen-Batey L, Nichaman MZ, Goff DC Jr., Frankowski RF, Hanis CL, Ramsey DJ, & Labarthe DR 
(2000). Change in level of physical activity and risk of all-cause mortality or reinfarction: The 
Corpus Christi Heart Project. Circulation, 102(18), 2204–2209. [PubMed: 11056093] 

Steptoe A, Wright C, Kunz-Ebrecht SR, & Iliffe S (2006). Dispositional optimism and health 
behaviour in community-dwelling older people: Associations with healthy ageing. British Journal 
of Health Psychology, 11, 71–84. 10.1348/135910705X42850 [PubMed: 16480556] 

Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, de Vet HC. (2007). Quality 
criteria were proposed for measurement properties of health status questionnaires. Journal of 
clinical epidemiology, 60(1), 34–42. [PubMed: 17161752] 

Thygesen K, Alpert JS, Jaffe AS, Simoons ML, Chaitman BR, & White HD (2012). Third universal 
definition of myocardial infarction. Circulation, CIR 0b013e31826e31058.

Watkins PC, Woodward K, Stone T, & Kolts RL (2003). Gratitude and happiness: Development of a 
measure of gratitude, and relationships with subjective well-being. Social Behavior and 
Personality: an international journal, 31, 431–451. 10.2224/sbp.2003.31.5.431

Wong WS, & Fielding R (2007). Quality of life and pain in Chinese lung cancer patients: Is optimism 
a moderator or mediator? Qual Life Res, 16(1), 53–63. 10.1007/s11136-006-9106-z [PubMed: 
17091368] 

Wood AM, Froh JJ, & Geraghty AWA (2010). Gratitude and well-being: a review and theoretical 
integration. Clinical psychology review, 30, 890–905. 10.1016/j.cpr.2010.03.005 [PubMed: 
20451313] 

Wood AM, Joseph S, & Maltby J (2009). Gratitude predicts psychological well-being above the Big 
Five facets. Personality and Individual Differences, 46(4), 443–447. 10.1016/j.paid.2008.11.012

Wood AM, Maltby J, Gillett R, Linley PA, & Joseph S (2008). The role of gratitude in the 
development of social support, stress, and depression: Two longitudinal studies. Journal of 
Research in Personality, 42(4), 854–871. 10.1016/j.jrp.2007.11.003

Wood AM, Maltby J, Stewart N, Linley PA, & Joseph S (2008). A social-cognitive model of trait and 
state levels of gratitude. Emotion, 8(2), 281. [PubMed: 18410201] 

Yeo KK, F. J. M., Lim ST, Lau YH, Sim LL, Chua T, Koh TH (2012). Comparison of clinical 
characteristics, 1-year readmission rates, cost and mortality amongst patients undergoing 
percutaneous coronary intervention for stable angina, acute coronary syndromes and ST-elevation 
myocardial infarction. Eurointervention, 8(295).

Legler et al. Page 12

J Posit Psychol. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Legler et al. Page 13

Table 1:

Baseline demographics, medical history, psychological constructs and state gratitude domain means and stand 

deviations.

Variable Baseline SD

Demographics Age 61.8 10.7

Male Sex (N [%]) 126 (83%) --

White (N [%]) 127 (84%) --

Living Alone (N [%]) 36 (24%) --

Medical History Previous ACS (N [%]) 63 (41%) --

Charlson (age adjusted) 3.3 1.6

Peak Troponin T 1.5 3.6

Negative
Psychological
Constructs

Depression (PHQ-9; range: 0–27) 4.31 4.37

Anxiety (HADS-A; range: 0–21) 4.32 4.08

Positive Psychological
Constructs

Optimism (LOT-R; range: 0–24) 17.67 5.65

Gratitude (GQ-6; range: 6–42) 36.58 5.90

State Gratitude Items Life State Gratitude 6.03 1.37

Family/Friends State Gratitude 6.41 1.08

Health State Gratitude 5.47 1.61

Medical Staff State Gratitude 6.59 0.92

All values reported as means unless noted. GQ-6 = Gratitude Questionnaire 6 (range ; LOTR = Life Orientation Test Revised (range 6–30); PHQ-9 
= Patient Health Questionnaire 9 (range 0–27); HADS-A = 7-item Hospital Anxiety and Depression Scale Anxiety Subscale
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Table 2:

Baseline and 6 month gratitude and psychological constructs: means and paired t-test results.

2 Week
Mean (SD)

6 Month
Mean (SD)

Mean
Difference (SD)

95% CI t-
statistic

p-
value

Life State
Gratitude

6.03 (1.37) 6.30 (1.08) 0.27 (1.33) 0.057 to 0.48 2.51 0.013

Health State
Gratitude

5.47 (1.61) 5.91 (1.37) 0.44 (1.59) 0.19 to 0.69 3.42 <0.001

Dispositional
Gratitude (GQ-6)

36.58 (5.90) 37.22 (5.14) 0.64 (4.12) −0.016 to 1.31 1.93 0.056

Optimism
(LOTR)

17.67 (5.65) 17.98 (5.83) 0.31 (4.21) −0.37 to 0.984 0.91 0.37

Depression
(PHQ-9)

4.32 (4.38) 3.33 (4.02) −0.99 (3.51) −1.55 to −0.42 −3.46 <0.001

Anxiety (HADS) 4.32 (4.08) 3.81 (3.86) −0.51 (3.45) −1.07 to 0.039 −1.84 0.068

GQ-6 = Gratitude Questionnaire 6; LOTR = Life Orientation Test Revised; PHQ-9 = Patient Health Questionnaire 9; HADS-A = 7-item Hospital 
Anxiety and Depression Scale Anxiety Subscale
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Table 3:

Associations between Baseline Gratitude Variables with 6-Month Physical Activity (mean steps per day) and 

Medical Adherence

Model

Physical Activity (Steps)at 6
Months

Medical Adherence (MOS-SAS)

β 95% C.I. p-value β 95% C.I. p-value

Life State
Gratitude

1 323.5 3.1 to 644.0 0.048 0.67 0.32 to 1.03 0.000

2 359.2 46.4 to 672.1 0.025 0.61 0.25 to 0.98 0.001

3 301.0 −47.1 to 649.1 0.09 0.71 0.30 to 1.12 0.001

4 179.5 −193.2 to 552.2 0.34 0.60 0.16 to 1.04 0.008

    

Health
State
Gratitude

1 400.9 135.5 to 666.3 0.003 0.25 −0.065 to 0.56 0.12

2 382.5 116.0 to 649.0 0.005 0.18 −0.14 to 0.51 0.27

3 367.1 77.4 to 656.8 0.013 0.16 −0.20 to 0.52 0.37

4 340.9 53.4 to 628.4 0.020 0.13 −0.23 to 0.48 0.48

  

GQ-6 1 43.9 −30.6 to 118.3 0.25 0.13 0.043 to 0.21 0.003

2 55.4 −16.3 to 127.2 0.13 0.12 0.036 to 0.21 0.006

3 34.8 −48.9 to 118.4 0.41 0.15 0.049 to 0.25 0.004

4 −24.6 −123.8 to 74.7 0.63 0.12 0.0003 to 0.24 0.050

Model 1 = controlling for age and gender (and baseline physical activity); Model 2 = controlling for age, gender, medical and social characteristics; 
Model 3 = controlling for age, gender, medical and social characteristics, and depression and anxiety; Model 4 = controlling for age, gender, 
medical and social characteristics, depression, anxiety and optimism; GQ-6 = Gratitude Questionnaire 6; MOS-SAS = Medical Outcomes Study 
Specific Adherence Scale.
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