Abstract (word limit: 100)

This study evaluated the sociodemographic, clinical and behavioral correlates of Post-Traumatic Growth (PTG) in coronary artery disease (CAD) patients, and the degree of PTG compared to other patient groups.

Using a prospective design, 1497 CAD outpatients completed a survey assessing potential PTG correlates. 1268 responded to a 9-month follow-up survey assessing PTG.

Significant correlates of greater PTG were being non-white, having lower income, functional status, and depressive symptoms, greater social support, and positive illness perceptions. The degree of PTG was equivalent to that of cardiac patients in other countries, but was lower than that of breast cancer and multiple sclerosis patients.
Key words: Posttraumatic growth, coronary artery disease, cardiac patients, depressive symptoms, benefit finding, correlates

Introduction: 

Coronary artery disease (CAD) is the leading cause of mortality and morbidity in developed countries (Heart and Stroke Foundation of Canada, 2003). Given this chronic burden of disease, it is important to understand a patient’s psychological response and adaptation to living with a cardiac condition. For instance, up to 20% of recently diagnosed cardiac patients report elevated symptoms of depression (Thombs et al., 2006), and 50% report anxiety (Huffman et al., 2006). This is disconcerting given that symptoms of depression for example double the risk of cardiac mortality (Grace et al., 2005). Psychological resilience on the other hand, may serve to counteract negative psychological consequences and promote successful coping, adaptation and increased survival (Affleck & Tennen, 1996; Dunigan, Carr, & Steel, 2007). 

Such positive emotional responses are generally conceptualized as post-traumatic growth (PTG), thriving, or benefit-finding in the literature (Affleck & Tennen, 1996; Bower, Kemeny, Taylor, & Fahey, 1998). PTG is defined as the experience of positive consequences arising from struggle with a traumatic experience, where the resulting transformation leads not only to a return to baseline, but to a higher level of functioning in some aspects of life (Aldwin, 1994; Tedeschi, Park, & Calhoun, 1998). These positive psychological consequences often involve a shift in how survivors view themselves, their priorities, and interactions with others (Tedeschi et al., 1998). Indeed, while negative affect is shown to increase risk, PTG is related to positive outcomes. For instance, Affleck et al. (1987) prospectively interviewed male myocardial infarction (MI) patients, and found that those who experienced PTG 7 weeks after their cardiac event were less likely to have another MI and had lower levels of morbidity 8 years later. Therefore, a better understanding of this phenomenon may be important for improving patient physical and mental health outcomes and thereby potentially in reducing costs to the healthcare system.

Although many cardiac patients have reported experiencing positive psychological changes following an event or diagnosis (Garnefski, Kraaij, Schroevers & Somsen  2008; Laerum, Johnsen, Smith & Arnesen, 1991; Norekval et. al, 2007; Petrie, Buick, Weinman, & Booth, 1999; Sheikh, 2004), few studies to date have investigated this quantitatively. For instance, one qualitative study showed that 60% of post-MI patients self-reported PTG 3 months post-discharge (Petrie et al., 1999). There is a body of qualitative research comparing PTG in different chronic illness samples especially in cancer literature (Hefferon, Grealy, & Mutrie, 2009). A recent review by Linley and Joseph (2004) has listed the common measures of PTG and the mean scores of various traumatized samples for general comparisons. However there is a dearth of quantitative research on the prevalence or degree of PTG in cardiac patients using psychometrically-validated measures, and particularly how the level of PTG reported compares to other medically ill populations. 

Certain people appear to be more likely to experience PTG than others. Research has generally shown that the sociodemographic correlate most consistently related to PTG is ethnocultural minority status, with non-whites reported greater PTG (Park, Cohen, & Murch, 1996; Stanton & Revenson, 2007). However, these studies have broadly compared white to all non-white ethnocultural groups, without examining specific subgroups. Other sociodemographic variables such as sex, age, and marital status are inconsistently related to PTG (Bellizzi & Blank, 2006; Linley & Joseph, 2004). Recent meta-analysis has examined clinical correlates of PTG, such as severity of condition, and results tend to vary by indicator (Helgeson et al., 2006). Psychosocial correlates of PTG identified in the same meta-analysis were less depression and increased positive well-being (Helgeson et al., 2006), and other studies have identified greater perceived personal control (Affleck et al., 1987), greater social support (Prati & Pietrantoni, 2009),  positive cognitive appraisal (Park et al., 1996), perceived intensity of disease and active coping (Bellizzi & Blank, 2006). 

Given the dearth of PTG studies in the cardiac population, this study sought to: (1), comprehensively explore PTG correlates in a large heterogeneous cardiac outpatient sample, to more fully understand which patients may be more or less likely to experience PTG and (2) understand how the degree of PTG compares with that of other chronically ill populations. Correlates investigated were sociodemographic (e.g., age, sex, education level, income), clinical (e.g., functional status, body mass index [BMI], comorbidities), and psychosocial/behavioral (e.g., perceived stress, depression, exercise behavior).

Methods

Design and Procedure

This study is a secondary analysis of a larger prospective cohort using a multi-level design of outpatients nested within cardiologists. Ethics approval was obtained from the Research Ethics Board of all corresponding institutions. Methodological details are published elsewhere (Grace, Gravely-Witte, Brual et al., 2008). Upon receiving ethics approval from participating institutions, a sample of non-pediatric cardiologists from Ontario, Canada was generated through a national physician registry, CMD Online (www.mdselect.com), and basic sociodemographic data were extracted. All 384 cardiologists were mailed an invitation to participate (Figure 1). Consenting cardiologists were visited by a research assistant to extract a retrospective, consecutive sample of approximately 25 each of their CAD outpatients. With informed consent by the patients, basic clinical data was recorded from their charts, and they were mailed a self-report survey assessing sociodemographic characteristics and other correlates. Participants were mailed a 9-month follow-up survey assessing PTG and other psychological/behavioral variables. 

Participants

As shown in Figure 1, 97 cardiologists consented to participate (14 [14.4%] female, graduation year 1982±8.57). Of the 2486 consecutive CAD outpatients mailed, 1490 consented to participate and 413 were ineligible (72% response rate). This represents a mean of 15.3 patients per cardiologist. CAD diagnosis was confirmed through chart abstraction based on standard criteria of detailed history, focused physical examination, diagnostic ECG changes, and/or troponin levels above the 99th percentile of normal. Patients were eligible for the study if they were seen by their cardiologist in an outpatient setting between 2004 and 2006 (i.e., “recent” patients). Reasons for ineligibility based on the larger study were as follows: lack of English language proficiency (n =145; 35.1%), unable to contact (n=86; 20.8%), no CAD diagnosis (n=41; 9.9%), serious comorbidities which preclude cardiac rehabilitation participation (n=37; 9.0%), expired (n=34; 1.4%), non-recent index event or treatment (n =18; 4.4%), ineligibility for cardiac rehabilitation based on Canadian guidelines (Canadian Association of Cardiac Rehabilitation, 2004), (n=10; 2.4%),  previous attendance at cardiac rehabilitation (n=5; 1.2%), non-dysphoric psychiatric conditions (n=3; 0.7%), and other reasons (e.g. moved out of the country; n=34; 8.2%). See Figure 1 for the flowchart depicting participant recruitment.
Of the 1497 consenting patient participants, 1268 were retained at the nine-month assessment and 86 were ineligible (90.3% retention rate; see Figure 1).  Reasons for ineligibility were as follows: could not locate the patient (n=37; 43%), expired (n=24; 27.9%), new onset of orthopedic, neuromuscular, cognitive, psychiatric or vision impairment (n=6; 7.0%), and other reasons (e.g. such as too ill to participate or moved out of the country; n=19; 22.1%). Retained participants tended to be older, white, married / partnered, have a higher family income, non-smoking and with better functional status (Table 1).

Measures 

Dependent Variable 

The Posttraumatic Growth Inventory (PTGI) (Tedeschi & Calhoun, 1996) is an instrument for assessing positive outcomes reported by persons who have experienced traumatic events. The PTGI is a 21-item measure with five subscales: New Possibilities (e.g. ‘I developed new interests’), Relating to Others (e.g. ‘I more clearly see that I can count on people in times of trouble’), Personal Strength (e.g. ‘I have a greater feeling of self-reliance’), Appreciation of Life (e.g. ‘I changed my priorities about what is important in life’), and Spiritual Change (e.g. ‘I have a better understanding of spiritual matters’) (Tedeschi & Calhoun, 1996), and was administrated in the 9 month follow-up survey. Participants were instructed to indicate on a 6-point Likert scale (0=no change to 5=very great degree) if a life change has occurred as a result of their cardiac condition. The PTGI total score is computed by summing item responses, and thus ranges from 0-105. Tedeschi and Calhoun (1996) reported the internal consistency coefficient of the PTGI to be .90. The PTGI scale has well-established levels of reliability and validity in response to a variety of traumatic events, including CAD (Sheikh, 2004; Sheikh & Marotta, 2005). The Cronbach’s alpha of the PTGI total in the current sample= 0.96, New Possibilities=.87, Relating to Others=.92, Personal Strength=.85, Appreciation of Life=.74, and Spiritual Change=.87.

Sociodemographic Correlates

The sociodemographic variables assessed through the baseline self-report survey included education level, work status, marital status, family income and ethnocultural background. These were assessed through forced-choice response options. The latter included a list of 12 ethnocultural backgrounds (including ‘other’ and ‘multiple’) as used by Statistics Canada (www.statcan.ca). Age and sex were extracted from the outpatient medical charts.

Clinical Correlates

The clinical variables assessed included the nature of the patients’ cardiac event or procedure (MI, coronary artery bypass graft [CABG] surgery, congestive heart failure [CHF]), smoking status, comorbidities and BMI. A variable indicating patients’ type of major cardiac events or procedure (MI, CABG, or CHF vs. other CAD events) was created. This data was secured via the outpatient medical chart, but self-report from the baseline survey was used where unavailable. 
The Duke Activity Status Index (DASI) (Hlatky et al., 1989) was administered as an indicator of functional status. This 12-item instrument measures daily activities, such as household tasks, ambulation, personal care, sexual function, and recreational activities. Each activity has a metabolic equivalent of task (MET) unit rating, and the total score is the sum of these weights. Possible scores range between 0 (worst) and 58.2 (best physical functioning) (Hlatky et al., 1989). The Cronbach’s alpha of the DASI was 0.85 in current sample.
Behavioral and Psychosocial Correlates
The psychosocial and behavioral variables were assessed by psychometrically- validated questionnaires in the baseline survey, as outlined below. The Beck Depression Inventory-II (BDI-II (Beck, Steer, & Brown, 1996; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961)) was used to assess depressive symptoms. It is a reliable and well-validated 21-item scale that uses a forced-choice 4-alternative response format. It has been widely used in the general population and in populations with chronic illness, including cardiac samples (Frasure-Smith, Lesperance, & Talajic, 1993; Steer, Cavalieri, Leonard, & Beck, 1999). Higher scores reflect greater depressive symptomatology, with scores >10 reflecting mild to severe symptomatology. The Cronbach’s alpha of the BDI-II was 0.94 in current sample.

The ENRICHD Social Support Inventory (ESSI (Mitchell et al., 2003)) is a 7-item measure developed and validated in a cardiac randomized controlled trial. It includes items regarding structural, tangible and emotional aspects of support found to be predictive of outcome in cardiac patients. Its’ construct validity was supported by correlations with the Medical Outcomes Study social support scale (Sherbourne & Stewart, 1991) and the Perceived Social Support Scale (Zimet, Powell, Farley, Werkman, & Berkoff, 1990). Individual items are summed for a total score, with higher scores indicating greater social support. The Cronbach’s alpha of the ESSI in the current sample was 0.96.

The Illness Perception Questionnaire-Revised (IPQ-R (Moss-Morris et al., 2002)) is a 27-item self-report questionnaire used to assess patients’ cognitive representations of their cardiac condition. The subscales of timeline, cyclical/episodic, consequences, and cure/control were included, and are measured using four to six items each on a 5-point Likert scale. Higher scores on the IPQ-R subscales indicate a belief that the illness will last a long time, that symptoms such as chest pain are recurrent and random, greater perceived consequences of illness, and an inability to control or cure the illness, respectively. The Cronbach’s alphas of the IPQ-R subscales ranged from .73 to .87 in the current sample. 

The Perceived Stress Scale (PSS (Cohen, Kamarck, & Mermelstein, 1983)) is a 14-item scale that measures the degree to which situations in one's life are appraised as stressful. This scale is designed to assess perceived stress during the past month. Items are rated on a 5-point scale that ranged from "never" to "very often." Possible score range from 0 to 56, with higher scores denoting a greater level of perceived stress. The Cronbach’s alpha of the PSS was 0.96 in the current sample. 

The Physical Activity Scale for the Elderly (PASE (Washburn, Smith, Jette, & Janney, 1993)) is a measure of self-reported physical activity in older adults. The 10-item instrument assessed physical activity undertaken during the previous 7 days in three domains: leisure-time, household, and work-related activities. The total PASE score reflects the sum of the cross product of activity frequency (days/week), duration (hours/day), and intensity. The maximum total PASE score is 400, with higher scores denoting greater physical activity in these domains. The Cronbach’s alpha of the PASE was 0.79 in current sample.

Statistical Analyses: 

Data were cleaned and screened using SPSS version 16. Descriptive statistics were used to describe the means and standard deviations of the PTGI and its subscales. The scores of the subscales were standardized in order to compare the level of each of the 5 subscales. 

All sociodemographic variables except age were dichotomized using a median split: white vs. non-white; married or common-law vs. other; full-time work vs. other; family income ≥CAD$50,000 vs. <CAD$50,000. To ascertain the generalizability of the retained sample, ANOVAs and chi-squares were used as appropriate to compare sociodemographic and clinical characteristics of retained versus un-retained participants. Post-hoc LSD tests were performed where significant. 

Bivariate analyses were used to test for significant relationships between sociodemographic, clinical and behavioral / psychosocial correlates with the PTGI total score using chi-squares and t-tests as appropriate. For the ethnocultural background variable, a test of significant differences in PTG in participants reporting ‘white’ ethnocultural background was compared to all other ethnocultural backgrounds. Then the most frequently reported ethnocultural groups were selected, specifically those ethnocultural backgrounds which were reported by at least 15 participants. Differences in PTG were compared by ANOVA with post-hoc LSD tests. 

A forward stepwise multivariate linear regression model was used to test the significant correlates of PTG. All explored correlates were entered into the model. To examine if multicollinearity was a threat to the model, the collinearity statistics were applied to determine the tolerance and variance inflation factor (VIF) of each correlate in the model. Generally speaking, tolerance >.10 or VIF>4.0 indicates a multicollinearity problem.
To take into consideration intraclass correlation due to patients being nested within cardiologists, general estimate equations (GEE) were used to assess the significant correlates selected by the multivariate linear regression model. 

Finally, equivalence tests (Rogers, Howard, & Vessey, 1993) were conducted to compare the current PTGI total scores with those of other chronic disease populations as identified through a search of Medline, systematic reviews (Helgeson et al., 2006; Linley & Joseph, 2004) and reference lists of published PTG articles. This conservative approach tests the null hypothesis of difference between samples.

Results

Respondent Characteristics

 In total 1268 participants were retained at the nine-month follow-up assessment. Their ages ranged from 28-104. The most frequently reported non-white ethnocultural backgrounds were South Asian (n=70), Black (n=27), and Chinese (n=17). 

Correlates of PTG

Table 2 displays the bivariate relationship between the PTGI mean total score and the sociodemographic, clinical and psychosocial/behavioral variables. With regard to the former, greater PTG was significantly related to non-white ethnocultural background and lower family income. Post-hoc tests explored differences in PTG in the ethnocultural groups reported by 15 or more participants. Significant differences were found overall (F=20.7, p<.0001), whereby South Asian reported the greatest PTG (72.3±18.4), followed by Black (65.8±16.1), White (48.9±23.6) and Chinese (36.8±21.6) participants. LSD tests revealed that South Asian and Black participants reported significantly greater PTG than white participants (p<.0001 and .002 respectively), and Chinese participants reported significantly lower PTG than white participants (p<.05). 

Bivariate analyses revealed that greater PTG was related to the following clinical correlates: being a non-smoker/ quitter, and having a lower level of physical functioning. Finally, greater PTG was significantly related to the following behavioral/ psychosocial correlates: lower depressive symptoms, greater social support, and illness perceptions (perceiving CAD as acute, that treatment could control their illness, CAD as less cyclical, having greater personal control over CAD, and CAD having more serious consequences).
 Table 3 displays the forward stepwise multivariate analysis investigating correlates of PTG. The collinearity statistics demonstrated that regression assumptions were met. The overall model was significant (p<.0001).  The most salient correlates of greater PTG listed in descending order were: being an ethnocultural minority, having a greater level of social support, perceiving more serious consequences related to CAD, believing treatment could control their illness, having lower family income, perceiving CAD is less cyclical in nature, having less depressive symptoms, poorer functional status, being younger and a non-smoker. Table 4 illustrates these significant PTG correlates with the adjustment for potential cluster effects using the GEE model. All PTG correlates remained significant except smoking status, where the corrected beta showed a trend toward significance only (p=.052). 
Degree of PTG in Cardiac versus other Chronically Ill Patients

The mean total PTGI score was 50.3 ± 27.2, median was 53 with a range of 0-105. Standardized mean scores for PTGI subscales are shown in Figure 2 in descending order. 

The PTGI has been administered in 13 studies with chronic illness patient populations.  Studies using a different version of the PTGI were excluded. As shown in Table 5, equivalency tests revealed that the PTGI mean total score in the current Canadian cardiac sample was equivalent to that of patients with MI and or coronary artery bypass grafting (CABG) from the United States and United Kingdom (Sheikh, 2004). Scores herein were also equivalent to survivors of various cancers (Bellizzi, 2004; Mystakidou et al., 2008; Salsman, Segerstrom, Brechting, Carlson, & Andrykowski, 2008; Steel, Gamblin, & Carr, 2008; Thornton & Perez, 2006), and those with Human immunodeficiency virus / acquired immunodeficiency syndrome (HIV/AIDS (Milam, 2004)), but not equivalent to patients with breast cancer (Cordova, Cunningham, Carlson, & Andrykowski, 2001; Sears, Stanton, & Danoff-Burg, 2003; Weiss, 2004), end-stage liver cancer  (Dunigan et al., 2007), cancer patients undergoing bone marrow transplant (Widows, Jacobsen, Booth-Jones, & Fields, 2005), or with multiple sclerosis (MS (Van Der Wende, 2000)).

Discussion

The current study examined the degree and correlates of PTG among CAD outpatients at least nine months following diagnosis, to gain a better understanding of patient’s long-term emotional responses to a cardiac condition. The degree of PTG reported by cardiac patients in this Canadian sample was equivalent to that reported by cardiac patients in the United Kingdom and United States (Sheikh, 2004), and to HIV/AIDS patients, but was lower than that reported by MS patients and some cancer patients. Significant correlates of PTG were being an ethnocultural minority, younger, having lower family income, lower functional status, having less depressive symptoms, and perceiving treatment could control cardiac illness, the perception that their CAD symptoms are less cyclical and related to greater consequences, and having greater social support. 

Correlates of PTG 
With regard to sociodemographic correlates of PTG, non-white ethnocultural background and lower family income were related to greater PTG. With regard to the former, research has similarly shown that non-white individuals were more likely to report PTG than white individuals following a cancer diagnosis (Stanton, Bower, & Low, 2006). Other reviews in various trauma populations have also shown greater PTG among ethnocultural minorities (Helgeson et al., 2006). Ethnocultural minorities may experience greater adversity, which may better enable them to learn to derive growth from crisis (Helgeson et al., 2006), and they tend to invoke religiosity and spiritual growth to cope with adversity (Bourjolly, 1998; Helgeson et al., 2006). 

This has been the first study to our knowledge however, to compare level of PTG in several ethnocultural groups. Results showed that indeed degree of PTG was higher in South Asian and Black patients than white patients, but it may be lower in Chinese patients. We concede that the sample of Chinese patients in this study was low. However, previous study found a high level of PTG reported among Chinese cancer patients (Ho, Chan, & Ho, 2004). The Chinese socio-cultural factors such as being more relational and interdependent oriented when compared to Western cultures have been used to explain the high prevalence of PTG  (Ho et al., 2004). Therefore, these findings deserve further investigation. 

Greater PTG was related to lower family income, which is indicative of low socioeconomic status (SES). This is consistent with studies that found negative correlations between PTG and SES (Karanci & Erkam, 2007; Tomich & Helgeson, 2004; Weiss, 2004). Higher SES patients may be at risk of losing what they have already achieved (e.g., a prestigious or a well-paid job) due to the onset of illness. In other words, it might be relatively more difficult for patients with higher SES to focus on what they have gained instead of what they can no longer do after illness onset. Indeed, individuals from lower income sectors are shown to have a greater tendency to search for hope, believe in a higher being, relate themselves to others, have a greater inclination to identify aspects of life that provide them with meaning, hope, value and purpose, and to seek some level of transcendence, in a sense that there is more to life than material need (Siegel & Schrimshaw, 2000).

With regard to clinical correlates, PTG was related to lower functional status among CAD patients. This is a marker of disease severity. This is consistent with the meta-analysis of various traumatized populations showing that PTG is positively related to disease severity (Helgeson et al., 2006). Moreover, trauma severity was found to be significantly related to PTG in healthy populations (Morris, Shakespeare-Finch, Rieck, & Newbery, 2005). However, a qualitative study in cardiac patients reported no association between illness severity and PTG among MI patients (Petrie et al., 1999), where severity was operationalized by length of hospital stay and peak creatinine kinase (Petrie et al., 1999). While results are mixed, findings suggest that effects may be dependent upon the specific indicator of threat severity and that PTG may be more closely related to perceived stress than objective disease severity (Helgeson et al., 2006). Further investigation is needed to understand the relationship between PTG and disease severity indicators in the cardiac population. 

With regard to behavioral / psychosocial correlates, PTG was related to greater social support, more positive illness perceptions, and lower depressive symptoms. With regard to the former, social support was also reported as a correlate of PTG in several previous studies (Park et al., 1996; Prati & Pietrantoni, 2009; Sato, Yamazaki, Sakita, & Bryce, 2008), however there are some mixed findings (Cordova et al., 2001; Sheikh, 2004). PTG theorists suggest that people who receive greater social support are more likely to experience PTG because the emotional comfort provided may promote the development of new schema and coping possibilities for survivors (Calhoun, Cann, Tedeschi, & McMillan, 1998). Conversely, negative events could prompt recognition of one’s vulnerability, which could lead to increased emotional expressiveness, willingness to accept help, and utilization of social supports that might previously have been ignored (Collins, Taylor, & Skokan, 1990). Indeed, social support was found to be a key contributing factor to PTG in a recent meta-analysis (Prati & Pietrantoni, 2009).

Our findings show that PTG was associated with more positive illness perceptions. The relationship between positive psychological factors and illness perceptions has previously been established in cardiac patients (Agarwal, Dalal, Agarwal, & Agarwal, 1995; Chan, Lai, & Wong, 2006). For instance, positive associations were found between cardiac patients’ degree of PTG and greater personal control and better perceived recovery. Finally, PTG was related to lower depressive symptoms. The relationship between depressive symptoms and PTGI were also reported in a recent systematic review of the PTG literature incorporating various populations (Helgeson et al., 2006).
Degree of PTG in Cardiac Outpatients

The most commonly reported form of PTG was greater appreciation of life. Indeed, individuals encountering trauma seek to reestablish equilibrium in their life by reflecting on and reevaluating their situation, and through these processes they might become more aware of their mortality and acquire more appreciation for life (Tedeschi et al., 1998). This form of PTG was also the most prominent in a qualitative study of spinal cord injury patients (Chun & Lee, 2008). New possibilities and spiritual changes were the least endorsed forms of PTG in this sample. This could be due to the older age of this sample, and the trend of decline in religiosity over time (Bellizzi, 2004; Koenig, 2007; Manne et al., 2004). The degree of PTG in the current cardiac outpatient population was equivalent to that of many samples with chronic illness, but lower than that of breast cancer (Cordova et al., 2001), end-stage liver cancer (Steel et al., 2008), bone marrow transplant cancer patients (Widows et al., 2005), and MS patients (Van Der Wende, 2000). While a few studies have compared PTG between medical populations (Abraido-Lanza, Guier, & Colon, 1998; Petrie et al., 1999; Sodregen & Hyland, 2000; Tandon & Mehrotra, 2007), this is the first time to our knowledge that degree of PTG as assessed by the PTGI has been compared between medical populations. Thus, the reasons for differences in PTG between cardiac patients and these other patient samples are unknown, and should form the basis for future study. As suggested in the literature, these differences could be due to differences in perceived severity of threat and harm, life impact, degree of controllability, the nature of disease progression and potential for recovery (Linley & Joseph, 2004). For instance, the nature of MS is different from cardiac disease in that it can be more debilitating, with greater threats to independence, and it often strikes at an earlier age. These greater threats might be grounds for development of greater PTG. With regard to breast cancer, several studies (Bellizzi & Blank, 2006; Linley & Joseph, 2004) in the literature have reported greater PTG in female when compared to male patients, and this may explain the higher scores in breast cancer when compared to our cardiac sample consisting of just over one-quarter female patients (n=353). Clearly, future investigation is warranted.  

Limitations

Caution is warranted when interpreting these results, most notably due to threats to generalizibility. Retained participants were more likely to be older, married, white, with higher income and functional status than non-participants. This may have reduced the heterogeneity in the sample, potentially leading to inability to detect associations particularly with regard to sociodemographic correlates. Replication is warranted. 

The second limitation relates to the timing of PTG measurement. While assessment of PTG at the time of a cardiac event or procedure would be only reflective of a cognitive strategy to reduce distress in the short-term (Helgeson et al., 2006), in this study PTG was assessed at least 9 months following a cardiac event. This was based on the design of the larger study examining access to cardiac rehabilitation. Results herein therefore are reflective of actual change or growth, given that growth takes time to emerge (Tedeschi, 1995). However, because it was difficult to glean from outpatient charts of 97 different cardiologists due to diverse formats and lack of notation, we failed to take into consideration time since cardiac diagnosis. 
Another limitation relates to our failure to assess previous non-cardiac traumas and post-traumatic stress disorder. While all patients share a cardiac history, we cannot rule out the effects of other potential traumas on the findings. Finally, given the nature of the study design, causal conclusions cannot be drawn.

Conclusions

Overall, this study has demonstrated that cardiac patients experience renewed appreciation of life, improved personal strength, and relations with others well after diagnosis and treatment. This study has also demonstrated that certain cardiac patients, specifically those of South Asian and Black ethnocultural background, who are younger, with lower family income, poorer functional status, less depressive symptoms, greater social support and more positive illness perceptions are more likely to experience PTG. Finally, the degree of PTG experienced by cardiac patients in this sample is equivalent to that reported by cardiac patients in other Western countries and by patients with HIV/AIDS, but is generally lower than that experienced by breast cancer patients and those with MS. Given that research has shown PTG may be protective for cardiac patient’s outcomes, future research into ways to enhance PTG among all CAD patients is warranted.
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