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Abstract

Following Hurricane Katrina, police officers in the New Orleans geographic area faced a number 

of challenges. This cross-sectional study examined the association between resilience, satisfaction 

with life, gratitude, posttraumatic growth, and symptoms of posttraumatic stress disorder in 84 

male and 30 female police officers from Louisiana. Protective factors were measured using the 

Connor–Davidson Resilience scale, Satisfaction with Life Scale, the Gratitude Questionnaire, and 

the Posttraumatic Growth inventory. Symptoms of posttraumatic stress disorder were measured 

using the Posttraumatic Stress Disorder Checklist—Civilian (PCL-C). Potential associations were 

measured using linear regression and analysis of variance. Models were adjusted for age, sex, race, 

education, and alcohol. Mean PCL-C symptoms were 29.5 ± 14.5 for females and 27.8 ± 12.1 for 

males. Adjusted mean levels of PCL-C symptoms significantly decreased as quartiles of resilience 

(p <.001), satisfaction with life (p <.001), and gratitude (p <.001) increased. In contrast, PCL-C 

symptoms were not associated with posttraumatic growth in this sample. These results indicate 

that positive factors such as resilience, satisfaction with life, and gratitude may help mitigate 

symptoms of posttraumatic stress disorder. To further explore these relationships, longitudinal 

follow-up in a larger population would be of interest.
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Introduction

Increasing attention is being paid to positive factors that may protect individuals from post-

traumatic stress disorder (PTSD) following a traumatic event. Not all individuals who 

experience trauma develop PTSD (Agaibi & Wilson, 2005; Breslau, Chilcoat, Kessler, 

Peterson, & Lucia, 1999; Diener, Emmons, Larsen, & Griffin, 1985; Keane, Marshall, & 

Taft, 2006; McCullough, Emmons, & Tsang, 2002; Tedeschi & Calhoun, 2004). In fact, 

research indicates that while approximately 50% of the general population has been exposed 

to a traumatic event as defined by the Diagnostic and Statistical Manual of Psychiatric 

Disorders—IV (DSM-IV), approximately only 5%–6% of those will develop PTSD (Agaibi 

& Wilson, 2005; American Psychiatric Association [APA], 2007; Breslau et al., 1999; 

Diener et al., 1985; Keane et al., 2006; McCullough et al., 2002; Tedeschi & Calhoun, 

2004). The risk of PTSD has been shown to increase with increasing exposure to traumatic 

events, for example, PTSD is more likely to occur in police officers, who as part of their 

work are frequently exposed to traumatic events (Berger et al., 2012; Marmar et al., 2006). 

Among officers, PTSD rates have been estimated to be between 7% and 19% (Berger et al., 

2012; Marmar et al., 2006). However, even among officers, rates of PTSD, though higher, 

indicate variability in risk (Marmar et al., 2006). An individual’s ability to cope with 

stressful factors, reducing their risk of PTSD, may be related to individual resilience, 

satisfaction with life, gratitude, or posttraumatic growth.

Resilience has a number of different definitions, including the absence of psychopathology 

in children raised in abusive and neglectful environments, recovery of physical health 

following an injury or serious illness, and the ability to overcome stress and adversity while 

maintaining normal physical and psychological function (Agaibi & Wilson, 2005; Wu et al., 

2013). Research that has reviewed psychological and biological factors thought to confer 

resilience to PTSD and PTSD symptoms has found that resilience is a multidimensional 

construct that encompasses individual personality characteristics such as locus of control, 

disposition, self-esteem, assertiveness, and hardiness (Agaibi & Wilson, 2005; Hoge, 

Austin, & Pollack, 2007). Ego defenses and protective factors, coping style, the capacity to 

modulate emotion, and the ability to maintain a positive outlook were found to be important 

in the construct of resilience (Agaibi & Wilson, 2005). These factors have been found, in 

addition to the type and severity of the trauma, to not only increase an individual’s response 

to trauma, but protect them from developing PTSD following a traumatic event. In another 

study, the relationship between resilience, spirituality, anger, and health status with PTSD 

severity was evaluated in community sample of 648 individuals (Connor, Davidson, & Lee, 

2003). In this study, the Connor–Davidson Resilience Scale (CD-RISC) was used to 

measure resilience, which incorporates concepts such as hardiness, control, adaptability, and 

support. They found that resilience was negatively associated with PTSD symptom severity 

as well as mental and physical health. These results indicate that resilience may help 

moderate symptoms of PTSD.

While resilience reflects individual ability to cope and adapt to a traumatic event, 

posttraumatic growth is the ability of an individual to be transformed following trauma 

(Joseph & Linley, 2006; Joseph, Linley, & Harris, 2005; Tedeschi & Calhoun, 1995, 2004). 

Posttraumatic growth is described as positive psychological growth following a stressful, 
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challenging, or traumatic event; a process in which individuals not only recover from 

trauma, but are able to function at a higher level than they would have prior to the 

challenging event (Linley & Joseph, 2004; Tedeschi & Calhoun, 1995, 2004). Tedeschi and 

Calhoun (1996) identified specific domains in which growth may occur, including re-

evaluating life goals and priorities, relationships with others, possibilities in life, the sense of 

personal strengths, and spiritual development. Elements believed to play a role in the 

psychological process leading from trauma to posttraumatic growth include challenges to 

core beliefs, rumination about the event, and accommodation or assimilation of the event 

(Triplett, Tedeschi, Cann, Calhoun, & Reeve, 2012; Zoellner & Maercker, 2006). Traumatic 

events can challenge core beliefs that define how a person sees the world and their role in 

the world. Following a trauma, rumination can take the form of deliberate or intrusive 

rumination. Thinking actively or deliberately about the event and how it has impacted one’s 

life is more likely to lead to cognitive restructuring and post-traumatic growth, while 

intrusive rumination, or unwanted thoughts is associated with increased distress (Triplett et 

al., 2012; Zoellner & Maercker, 2006). However, intrusive rumination may also lead to 

more deliberate rumination and posttraumatic growth may occur as individuals modify 

previous core beliefs, accommodate the traumatic event, and find meaning or make sense of 

the event (Triplett et al., 2012; Zoellner & Maercker, 2006). Interestingly, when the 

relationship between posttraumatic growth and PTSD in cross-sectional studies has been 

evaluated the results are mixed (Linley & Joseph, 2004; Zoellner & Maercker, 2006). The 

inconsistent findings may be the result of unaccounted mediating factors, such as time from 

event, trauma severity, or how posttraumatic growth has been measured (Linley & Joseph, 

2004; Zoellner & Maercker, 2006). Researchers also suggest that psychological growth or 

adjustment may be independent of psychological distress. For example, following a 

traumatic event an individual may feel that they have a greater appreciation for their family, 

or feel that the experience has showed them their strengths, yet still feel distressed about 

how their life has been impacted. This also indicates that an individual may have 

experienced positive growth in one domain, but not others (Linley & Joseph, 2004; Triplett 

et al., 2012).

Life satisfaction is a cognitive self-imposed judgment by an individual of how satisfied they 

are with their life. It impacts an individual’s sense of well-being and quality of life (Diener 

et al., 1985; Headley, Kelley, & Wearing, 1993). Individuals who are dissatisfied with life 

are more likely to suffer psychiatric morbidity including depression and anxiety, and are at 

an increased risk of suicide, and have higher levels of mortality (Deeg, van Zonneveld, van 

der Maas, & Habbema, 1989; Feller, Teucher, Kaaks, Boeing, & Vigl, 2013; Parker, 

Thorslund, & Nordström, 1992; Samaranayake & Fernando, 2011). Among military 

veterans, meaning in life was associated with lower levels of PTSD symptoms (Owens, 

Steger, Whitesell, & Herrera, 2009). With this in mind, individuals with low life satisfaction 

may experience worse PTSD symptoms compared to those who report high life satisfaction.

It has also been suggested that alleviating suffering does not necessarily result in individuals 

feeling better, rather, positive emotions such as feelings of gratitude may increase an 

individual’s ability to develop intellectual, psychological, social, and physical resources to 

address negative affect (Eaton, Bradley, & Morrissey, 2014; Fredrickson, Tugade, Waugh, 

& Larkin, 2003). Gratitude or a grateful disposition is the tendency to acknowledge the 
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positive values, benefits, and experiences in daily life (Kashdan, Uswatte, & Julian, 2006; 

McCullough, Tsang, & Emmons, 2004; McCullough et al., 2002). Among individuals with 

chronic illness, positive predispositions such as gratitude and satisfaction with life were 

found to be positively associated with an enhanced quality of life (Eaton et al., 2014). 

Similarly, gratitude was associated with positive emotions, satisfaction with life, and 

optimism in individuals with neuromuscular disorders (McCullough et al., 2004). Because 

gratitude is associated with positive emotions, it has been suggested that gratitude may help 

counter PTSD symptoms. For example, following the terrorist attacks on September 11, 

strong feelings of gratitude were associated with less psychological distress (Fredrickson et 

al., 2003). In a preliminary study, among Vietnam veterans, individuals without PTSD had 

higher levels of gratitude compared to those with PTSD (Kashdan et al., 2006). In this same 

study, however, among both individuals with and without PTSD, gratitude was associated 

with greater daily hedonic and eudemonic well-being outcomes. These results indicate that 

gratitude may be associated with fewer PTSD symptoms and feelings of well-being and 

worth further consideration.

Trauma may occur following a number of different events including armed conflicts, 

automobile accidents, interpersonal violence, serious illness, man-made, and natural 

disasters. A natural disaster may impact an individual on multiple levels, including their 

community, their family, and property resulting in psychological distress or acute reactions 

(Davidson & McFarlane, 2006; Galea et al., 2007). The severity of symptoms and risk of 

PTSD is associated with a number of different factors including the severity of the disaster, 

degree of exposure, personal losses, and even how one behaved during the event (Davidson 

& McFarlane, 2006; Galea et al., 2007). These factors may be particularly relevant for first-

responders such as police officers, who experience increased work obligations while 

concurrently trying to meet the needs of their family (Bernard, Driscoll, Kitt, West, & Tak, 

2006; West et al., 2008).

Following Hurricane Katrina police officers faced a number of physical and psychological 

challenges (Bernard et al., 2006; West et al., 2008). Officers’ work duties included looting 

control, crowd control, and rescuing individuals from flooded areas as well as the retrieval 

and removal of bodies. Many officers reported experiencing open hostility from the citizens 

whom they were trying to aid, including being shot at (West et al., 2008). Due to the 

destruction of many of the buildings, many officers were required to work out of temporary 

offices with poor to no communication equipment, isolating them from coworkers and 

potential back-up. Most officers worked extended hours, with little sleep. During off-hours, 

due to the destruction of their homes, many officers lived in temporary housing and 

continued to try to meet the needs of their families (Baum, 2006; West et al., 2008). In one 

survey, eight weeks after Hurricane Katrina, 19% of officers reported symptoms that met the 

criteria for a PTSD diagnosis. Highest rates were observed in officers who were assaulted, 

who had a family member assaulted, were responsible for the recovery of bodies, or who 

were responsible for crowd control (West et al., 2008). However, what has been less well 

studied is what positive factors may protect officers from symptoms of PTSD. Only a few 

studies have evaluated the association between the presence of positive factors such as 

gratitude, life satisfaction, resilience, or posttraumatic growth and symptoms of PTSD in the 

general population, in individuals with chronic disease, or veterans (Agaibi & Wilson, 2005; 
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Diener et al., 1985; McCullough et al., 2002; Tedeschi & Calhoun, 2004), and most of these 

studies only evaluated one of these positive factors. To our knowledge, none have evaluated 

these factors in police officers following a natural disaster. The aim of our study was to 

evaluate if higher levels of resilience, gratitude, life satisfaction, and posttraumatic growth 

were associated with lower PTSD symptoms in this high risk population.

Method

Study population

This cross-sectional study involved police officers from a department in the New Orleans, 

Louisiana geographic area. In April, 2012 the district Lieutenant with the permission of the 

Chief of Police distributed packets that contained instructions, a consent to participate, and 

questionnaires to all two-hundred fifty officers in their district. All officers in the district 

were surveyed, there were no exclusion criteria. The participants were given a self-

addressed stamped envelope and instructed to mail the consent and results of the self-report 

measures directly to the project officer. The participants filled out questionnaires on 

personal history, if they worked during Hurricane Katrina, their level of involvement, health 

status, and use of medication. Several psychosocial instruments were used to measure level 

of depression, post-traumatic stress symptomology, as well as potential protective factors 

including resilience, life satisfaction, gratitude, and posttraumatic growth. The participants 

were directed to use Hurricane Katrina as the index event while completing all the 

questionnaires. A total of 123 officers participated in this project, resulting in an overall 

participation rate of 49.2%. Participants who did not have complete information on 

depressive symptoms (N = 6), post-traumatic stress symptoms (N = 3), or resilience (N = 5) 

were excluded from the analyses. This resulted in a final sample size of 114 officers with 84 

males and 30 females. Out of the 114, ninety-two officers worked during Hurricane Katrina, 

while the remainder did not; however, due to the extreme stress associated with working 

both during and after the hurricane all officers who worked in this particular department in 

the New Orleans geographic area have been included in this study. All participants 

completed an informed consent that was approved by the State University of New York at 

Buffalo Health Sciences Internal Review Board and the National Institute for Occupational 

Safety and Health Human Subjects Review Board.

Assessment of demographic and lifestyle characteristics

Basic demographic information for each participant was collected by questionnaire and 

included information on age, sex, race, education, marital status, years served as a police 

officer, and the number of alcoholic drinks drunk per day. Officers reported their race as 

being Caucasian, African American, or Other. For level of education officers could select 

from ‘less than 12 years of school’ to ‘graduate degree.’ These categories were collapsed to 

three groups, ‘high school/general equivalency diploma (GED),’ ‘college <4 years,’ and 

‘college 4+ years’ to allow for sufficient sample size within each group. Officers reported 

marital status as ‘single,’ ‘married,’ or ‘divorced.’ Officers reported the number of alcoholic 

beverages they drank per day from ‘Never or 1–2 to ≥7.’ Officers reported their years of 

service as an officer, which was divided into four categories from ‘0–9 years’ to ‘20+ years.’
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Assessment of hurricane Katrina

Officers reported whether they worked in the New Orleans, Louisiana geographic area as a 

sworn officer during the Hurricane Katrina storm as ‘yes’ or ‘no’. They reported their level 

of involvement during Hurricane Katrina as ‘heavy involvement,’ ‘moderate involvement,’ 

‘light involvement,’ or ‘does not apply, did not work during Hurricane Katrina.’

PTSD symptoms

PTSD symptoms were measured using the Post-traumatic Stress Disorder Checklist—

Civilian version (PCL-C). The officers were told to use Hurricane Katrina as the index event 

while filling out this, and all other psychological questionnaires. The PCL-C consists of 17 

questions that evaluate ‘how much you have been bothered by that problem’ on a 5-point 

likert scale ranging from 1 (not at all) to 5 (extremely). The symptoms are based on the 

DSM-IV symptom categories of re-experiencing, avoidance, and hyperarousal (American 

Psychiatric Association [APA], 2007). An overall symptom severity score (range = 17–85) 

and scores for each DSM-IV symptom cluster can be calculated. A diagnosis of PTSD is 

indicated if the total score exceeds a given threshold, which varies depending on the setting 

(e.g. the Department of Defense uses a cut point between 30 and 35 for the general 

population) (Weathers, 1993). If the symptom clusters are used to aid in a full or partial 

PTSD diagnosis then it is first determined if the individual meets the DSM-IV symptom 

criteria. This is met when a rating of three or higher is present for one or more symptoms of 

the re-experiencing cluster, three or more symptoms of the avoidance cluster, and two or 

more symptoms of the hyperarousal cluster. Partial PTSD is indicated if two out of three 

symptoms are present and full PTSD is indicated if three out of the three symptoms are 

present (Weathers, 1993). Both the overall score and DSM-IV symptom clusters were used 

in the present study. The Cronbach’s alpha reliability coefficient for this sample was .95.

Connor–Davidson resilience scale

The abbreviated version of the Connor–Davidson Resilience Scale (CD-RISC10) was used 

to assess resilience among the police officers (Connor & Davidson, 2003). CD-RISC10 is a 

10-item scale that asks the participants to indicate how much they agree with a list of 

statements over the past month and if a situation did not occur recently, they are to respond 

according to how they think they would have felt. Responses range from 0 (not true at all) to 

4 (true nearly all the time) that measures the ability to cope or adapt to adverse situations. 

Higher scores indicate higher resilience (Connor & Davidson, 2003). Internal consistency of 

the 10-item CD-RISC was evaluated by calculating Cronbach’s alpha of .85 (Campbell-Sills 

& Stein, 2007). An overall score can be calculated by summing the individual scores, which 

was used in this study. The Cronbach’s alpha reliability coefficient for this sample was .87.

Satisfaction with life scale

The Satisfaction with Life Scale was used to assess how satisfied the police officers are with 

their life. The participants were asked to ‘check the number beside each statement to 

indicate how much you agree with it.’ It is a 5 item likert scale ranging from 0 (strongly 

disagree) to 7 (strongly agree). The scores are summed and an overall score is then used to 

evaluate an individual’s satisfaction with life. A score of 30–35 indicates ‘highly satisfied,’ 
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25–29 indicates ‘things are mostly good,’ 20–24 indicates ‘generally satisfied,’15–19 

‘slightly below average life satisfaction,’ 10–14 indicates ‘dissatisfied,’ and 5–9 indicates 

‘extremely dissatisfied’ (Diener et al., 1985). The overall score was used in this study. The 

Cronbach’s alpha reliability coefficient for this sample was .91.

Gratitude

The Gratitude Questionnaire (GQ-6) is a six item likert scale ranging from 1 (strongly 

disagree) to 7 (strongly agree) (McCullough et al., 2002). The participants were asked to 

‘check the number beside each statement to indicate how much you agree with it.’ To 

calculate a total score, the scores for questions 1, 2, 4, and 5 are summed. The scores for 3 

and 6 are reversed then these scores are added to the total score calculated when 1, 2, 4, and 

5 are summed. Higher scores reflect more gratitude and positive emotions such as life 

satisfaction, hope, and optimism (McCullough et al., 2002). The total score was used in this 

study. The Cronbach’s alpha reliability coefficient for this sample was .88.

Posttraumatic growth inventory

The posttraumatic growth inventory is a 21 item likert scale ranging from 0 (I did not 

experience this) to 5 (I experienced this change to a very great degree). The participants 

were asked to ‘indicate for each of the statements below the degree to which this change 

occurred in your life within the past six years.’ Growth is determined by positive change in 

five factors that include, relating to others (questions 6, 8, 9, 15, 16, 20, and 21), new 

possibilities (question 3, 7, 11, 14, and 17), personal strength (questions 4, 10, 12, and 19), 

spiritual change (questions 5 and 18), and appreciation for life (questions 1, 2, and 13) 

(Tedeschi & Calhoun, 1996). An overall score can be determined by summing the individual 

scores or subfactor scale analyses can be done by summing the scores for each subfactor 

scale category. Both the overall score and subfactor scale scores were used in this study. The 

Cronbach’s alpha reliability coefficient for this sample was .96.

Statistical methods

Descriptive statistics were used to characterize the study population. Potential confounders 

(age, sex, race, education, and alcohol use) were selected based on the associations with the 

exposure and the outcome in this study. Level of involvement was not associated with either 

the dependent or independent variables in this study and was therefore not included as a 

confounder. These associations were analysed using analysis of variance (ANOVA) and 

Pearson correlation coefficients. For descriptive purposes, individual participant’s protective 

factor values (resilience, satisfaction with life, gratitude, and posttraumatic growth) were 

summed and divided into quartiles or tertiles. Tertiles were used when quartiles resulted in 

small numbers within each group. Unadjusted mean levels of PTSD symptoms were 

assessed across quartiles for each protective factor using ANOVA. Adjusted mean levels of 

PTSD symptoms were assessed across quartiles for each protective factor using ANCOVA; 

adjusting first for age and sex then adjusting for age, sex, race, education, and alcohol. 

Additionally, all statistical tests for trend for continuous independent variables were 

performed using linear regression. Beta coefficients and standard errors were also obtained 
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from linear regression models. All analyses were performed using SAS version 9.2 (SAS 

Institute, Cary, NC).

Results

Lifestyle and demographic characteristics for the police officers who participated in this 

study are shown in Table I. Of the 114 participants, most were male (n = 84) and were either 

Caucasian (53.6%) or African–American (42.9%). The average age for this population was 

43.0 ± 8.8 years. Most of the female officers were African American (48.3%) and had fewer 

than four years of college (43.3%). Female officers were most likely to be married (46.7%) 

and to have served as an officer for fewer than 9 years (31.8%). Approximately 76% of the 

female officers drank fewer than two alcoholic drinks per day. The average age for the 

female officers was 43.5 ± 9.1 years old. Their mean PCL-C symptom score was 29.5 ± 

14.5. Their mean resilience, satisfaction with life, gratitude, and posttraumatic growth scores 

were 31.4 ± 4.8, 23.9 ± 6.7, 36.5 ± 5.7, and 55.3 ± 32.5, respectively (Table I).

The majority of the male officers was Caucasian (56.6%) and had 4 years or less of college 

(66.7%) (Table I). Most were married (63.9%) and had served for fewer than 9 years on the 

force (50.0%). Male officers were most likely to drink seven or more alcoholic drinks per 

day (43.8%). The average age for the male officers was 42.8 ± 8.8. Their average PCL-C 

symptom score was 27.8 ± 12.1. Their mean resilience, satisfaction with life, gratitude score, 

and posttraumatic growth scores were 29.9 ± 6.3, 23.0 ± 6.3, 33.9 ± 7.7, and 39.1 ± 25.9, 

respectively.

When demographic and lifestyle characteristics were stratified by mean PCL-C symptom 

scores the number of alcoholic drinks per day increased from less than or equal to two 

drinks per day to greater than or equal to seven drinks per day, PCL-C symptom scores 

increased from 24.9 ± 10.6 to 48.4 ± 10.3, respectively (data not shown). The highest mean 

PCL-C scores were observed in the ‘Other’ race category, which consists of Japanese, 

Native American, and Hispanic individuals (34.5 ± 25.8) followed by Caucasians (30.7 ± 

13.1), with the lowest scores being observed in African Americans (24.6 ± 9.9).

When demographic and lifestyle characteristics of the officers were stratified by resilience, 

satisfaction with life, gratitude, and posttraumatic growth, mean resilience scores decreased 

from 31.5 ± 5.1 to 25.3 ± 7.7 as the number of alcoholic drinks per day increased from less 

than or equal to two to greater than or equal to seven drinks per day (data not shown). Mean 

satisfaction with life scores were lower in officers who had served 15–19 years compared to 

officers who had served at least 20 years (19.5 ± 6.9 versus 25.5 ± 7.1). Mean gratitude 

scores were highest in African Americans, high in Caucasians and lowest in the ‘Other’ race 

category (35.5 ± 6.3 versus 34.4 ± 7.1 versus 25.5 ± 16.1). Last, mean posttraumatic growth 

scores were higher in females compared to males (55.3 ± 32.5 versus 39.1 ± 25.9) (Table I).

Table II shows both the mean PCL-C symptom scores by quartiles of protective factors as 

well as the β-coefficients, standard errors (SE), and p-values for the unadjusted and adjusted 

models. When the association between mean PCL-C symptom scores and protective factors 

was evaluated, PCL-C symptom scores were negatively associated with resilience, 
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satisfaction with life, and gratitude. These results remained significant at a Bonferroni 

critical alpha of .004 (.05/12). The association between the PCL-C symptom score and 

posttraumatic growth was not significant.

Mean PCL-C symptoms decreased with increasing quartiles of resilience (p <.001) (Table 

II). This relationship remained significant after adjustment for age and sex (β (SE) = −0.92 

(0.19), p <.001), and multivariate adjustment (β (SE) = −0.65 (0.19); p <.001). As the 

resilience quartiles increased from 14.0 to 26.0, 27.0 to 30.0, 31.0 to 34.0, and 35.0 to 40.0, 

the multivariable adjusted mean PCL-C symptom score decreased from 31.6 ± 2.3 to 32.3 ± 

2.3 to 26.4 ± 2.1 to 22.6 ± 2.2, respectively.

PCL-C symptoms were negatively associated with satisfaction with life (p <.001) (Table II). 

This relationship also remained significant after adjusting for age and sex (β (SE) = −0.63 

(0.16); p <.001) and multivariable adjustment (β (SE) = −0.55 (0.15); p <.001). As the 

satisfaction with life quartiles increased from 5.0 to 17.0, 18.0 to 23.0, 24.0 to 29.0, and 30.0 

to 35.0, the mean multivariable adjusted PCL-C symptom score decreased from 33.8 ± 2.3 

to 29.7 ± 2.2 to 26.9 ± 2.2 to 23.3 ± 2.4, respectively.

The PCL-C symptom score was negatively associated with gratitude (p<.001) and remained 

significant after adjusting for age and sex (β (SE)=−0.73 (0.16), p<.001), and multivariable 

adjustment (β (SE)=−0.67 (0.15); p<.001) (Table II). As each quartile of gratitude increased, 

from 6.0 to 32.0, 33.0 to 36.0, 37.0 to 39.0, and 40.0 to 42.0, multivariable adjusted PCL-C 

symptom scores decreased from 33.3±2.1 to 26.5±2.4 to 27.8±2.3 to 24.7±2.3 (p<.001).

Last, we excluded officers (n = 22) who were not working during Hurricane Katrina and the 

associations observed between PCL-C symptom score and the positive factors remained 

similar and highly significant (data not shown).

To assess which PTSD symptom might be associated with the specific protective factors, the 

mean protective factors was stratified by the PCL-C symptoms (Table III). Multivariable 

adjusted mean level of resilience occurred significantly less often in officers reporting 

symptoms of re-experiencing and arousal, but only the association with re-experiencing 

remained significant at a Bonferroni critical alpha of .004 (.05/12) (Table III). Multivariable 

adjusted mean levels of satisfaction with life and gratitude occurred significantly less often 

in officers reporting all three symptoms of re-experiencing, avoidance/numbing, and arousal, 

but only those associated with avoidance/numbing remained significant at a Bonferroni 

critical alpha of .004 (.05/12). Results for posttraumatic growth were in opposition to all 

others. Multivariable, mean posttraumatic growth was observed to be highest in individuals 

who reported re-experiencing, avoidance/numbing, and arousal, but these differences did not 

reach statistical significance.

Discussion

The purpose of this study was to determine if mean PCL-C symptom scores were associated 

with the positive factors of resilience, satisfaction with life, gratitude, and posttraumatic 

growth. Consistent with past research, higher levels of resilience, satisfaction with life, and 

gratitude were associated with lower PTSD symptoms. Mean PCL-C levels were not 
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associated with posttraumatic growth. The results of this study extend earlier findings that 

have shown that positive factors are associated with lower PTSD symptoms.

The prevalence rates of PTSD observed in our population reflect the high rates observed in 

other studies that evaluated PTSD in population studies directly following Hurricane Katrina 

and one year later (Galea et al., 2007; Kishore et al., 2008). Symptoms of PTSD are 

commonly seen in individuals following natural disasters (Kessler et al., 2008; Kishore et 

al., 2008). In non-policing populations, rates of PTSD range from between 19.2% and 33% 

(DeSalvo et al., 2007; Galea et al., 2007; Kessler et al., 2008; Kishore et al., 2008). Factors 

such as resource loss, impact of the hurricane on family and friends, as well as injury to or 

death of a family or friend is associated with symptoms of PTSD. In a follow-up study, rates 

of PTSD in metro New Orleans had virtually remained the same one year later and were 

significantly higher in non-metro regions of New Orleans (Kessler et al., 2008). It was 

suggested that these rates remained high and increased in some populations due to the 

presence of ongoing related stressors. Among police officers, rates of PTSD and symptoms 

of PTSD have been found to be as high as 19% (Bernard et al., 2006).

The Connor–Davidson Resilience Scale (CD-RISC) was used to measure resilience in this 

study. With the exception of two questions on optimism and faith, the content of this 

assessment is based on Kobasa’s (1979) work on hardiness, Lyons’ (1991) work on positive 

adjustment, and Rutter’s (1985) work on protective factors that might buffer an individual’s 

risk of developing a psychiatric disorder following a traumatic event (Connor & Davidson, 

2003; Kobasa, 1979; Lyons, 1991; Rutter, 1985). Resilience has been described as both an 

innate quality or characteristic that protects an individual from developing PTSD following 

a traumatic event as well as a factor that can be influenced through training or experience, 

resulting in improved psychological outcomes (Bonanno, 2004; Connor & Davidson, 2003; 

Tedeschi & Kilmer, 2005). The CD-RISC was developed to measure the level of resilience 

within a population as well as assess to what extent resilience may increase following 

intervention (Connor & Davidson, 2003).

In our population, resilience scores were decreased as level of alcohol intake increased in the 

officers. These results are similar to previous research that has also found a relationship 

between the lack of resilience and alcohol use (Johnson, Dinsmore, & Hof, 2011; Wingo, 

Ressler, & Bradley, 2014). The literature indicates that resilience characteristics can mitigate 

both substance abuse and alcohol usage (Johnson et al., 2011; Wingo et al., 2014). In our 

population, alcohol use may have contributed to lower levels of resilience. Longitudinal 

follow-up may help elucidate the relationship between alcohol use and resiliency.

The cross-sectional nature of our data also allowed us to measure the association between 

level of resilience and PTSD symptoms, but we were not able to evaluate resilience as a 

dynamic process, i.e. how exposure to the hurricane may have increased or decreased 

resilience in the population. Our expectation was that individuals with fewer PTSD 

symptoms would have higher resilience scores. Our results reflected this expectation. This 

finding is consistent with other reports that have found that higher levels of resilience are 

associated with fewer PTSD symptoms (Agaibi & Wilson, 2005; Connor et al., 2003). It has 

been suggested that positive emotions, such as those identified with resilience including 
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hope, high self-esteem, assertiveness, internal locus of control, and hardiness are associated 

with less emotional distress following a traumatic event and may protect individuals from 

negative sequela such as PTSD (Agaibi & Wilson, 2005; Fredrickson et al., 2003). 

Longitudinal studies that can evaluate resilience as a dynamic process will be of interest to 

better understand how internal and external factors contribute to resilience.

Gratitude scores were lowest among officers in the ‘Other’ racial category. This category 

consisted of Hispanic, Native American, and Japanese individuals. African Americans had 

the highest gratitude scores, followed closely by Caucasians. While this assessment has high 

psychometric properties and has been used in Caucasian, African American, Asian 

American, and Latino/Hispanic populations, it has not been validated in a number of other 

racial/ethnic groups. The lower gratitude score in the ‘Other’ category may be that gratitude 

is expressed differently in these populations; therefore the assessment did not accurately 

capture the feelings or the expression of gratitude in the group. It is also possible that the 

individuals in the ‘Other’ group experienced greater personal or property losses as a result of 

Hurricane Katrina resulting in a lower gratitude score.

Expressing gratitude or having a grateful disposition is associated with increased life 

satisfaction, hope, and happiness (McCullough et al., 2002; McCullough et al., 2004). 

Individuals who score high on gratitude also tend to score highly in empathy, forgiveness, 

and agreeableness (McCullough et al., 2002; McCullough et al., 2004). Positive attributes 

are associated with reduced distress related to PTSD (Agaibi & Wilson, 2005; McCullough 

et al., 2002). For this reason, we expected that mean PCL-C scores would be lower as the 

gratitude score increased. Our results reflected this expectation. Few studies have 

specifically evaluated the association between gratitude and symptoms of PTSD. One study 

that did, evaluated gratitude and well-being in Vietnam veterans, but did not find as 

association between gratitude and PTSD severity as measured by the Mississippi Scale 

(Kashdan et al., 2006). However, after controlling for PTSD severity, gratitude was 

significantly positively associated with affect balance, self-esteem, and intrinsically 

motivating activity in individuals with PTSD compared to those without (Kashdan et al., 

2006). Overall, gratitude predicted feelings of well-being in the veterans with PTSD. 

Research indicates that individuals who experience more gratitude are more satisfied with 

their lives, happy, and optimistic (McCullough et al., 2002; McCullough et al., 2004). This 

trait may help an individual who has experienced a trauma recover more quickly or protect 

them from PTSD or PTSD symptoms and may help explain the positive relationship we saw 

between gratitude and PCL-C symptoms.

In our population, mean satisfaction with life increased as years served as an officer 

increased. This may be due to the fact that officers with more years are also most likely to be 

in higher positions, are able to work shifts of their choice, and make more money. It may 

also be that as the officers approach retirement they feel more life satisfaction.

Officers with high and very high life satisfaction also reported fewer PTSD symptoms. 

However, it is difficult to say, given the cross-sectional nature of this study, that 

experiencing PTSD symptoms results in dissatisfaction with life or dissatisfaction with life 

contributes to increased PTSD symptoms. In comparison to other studies, satisfaction with 
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life has been found to be associated with lower rates of depression and anxiety 

(Samaranayake & Fernando, 2011). In a recent study, satisfaction with life was evaluated in 

778 undergraduate students in Auckland, New Zealand. They found that students who 

reported dissatisfaction with life were more likely to suffer from anxiety and depression 

(Samaranayake & Fernando, 2011). In another study, satisfaction with life, meaning in life, 

and core beliefs were evaluated to examine which factors lead to posttraumatic growth 

(Triplett et al., 2012). Two populations were evaluated in this study: one consisted of 95 

women and 53 men while the other consisted of 45 men and 140 women. The data from 

both groups was combined and analysed together. Life satisfaction was negatively related to 

PTSD symptoms as measured by the Impact of Events Scale—Revised (IES-R) (Triplett et 

al., 2012). In this study, the disruption of core beliefs that led to intrusive rumination about 

the event had a negative effect on life satisfaction. On the other hand, a disruption of core 

beliefs with deliberate rumination resulted in positive life satisfaction. Posttraumatic growth 

also had a total positive effect on life satisfaction (Triplett et al., 2012). These results 

indicate that life satisfaction is positively associated with fewer PTSD symptoms; however, 

a number of other factors contributed to this relationship including direct versus intrusive 

rumination, core beliefs, and the individuals’ ability to find meaning in life. Posttraumatic 

growth was also associated with this relationship, but again this relationship is not linear and 

indicates that satisfaction with life may affect and be affected by other factors.

The idea that an individual may perceive some positive benefit from a traumatic event is 

captured in the concept of posttraumatic growth (Tedeschi & Calhoun, 1995, 1996). We 

found that posttraumatic growth was higher in female officers compared to male officers. 

This is consistent with some, but not all studies (Linley & Joseph, 2004; Tedeschi & 

Calhoun, 1996). Our results may indicate that the female officers are dealing with the 

trauma associated with Hurricane Katrina differently than the male officers, or that they 

have been better able to find some benefit or meaning from the event compared to the male 

officers. Unfortunately, due to small numbers we were unable to stratify the posttraumatic 

growth subfactors by sex. This may have allowed us to identify one or more specific 

subfactor domains in which the male and female officers differed, possibly further 

elucidating if any one or more subfactors enabled the female officers to cope better than the 

male officers.

We did not see an association between the PCL-C symptom score and posttraumatic growth 

in our population. Similar results have been reported in other cross-sectional studies in 

which either no association between PTSD symptoms and posttraumatic growth or a 

positive association was observed (Linley & Joseph, 2004; Zoellner & Maercker, 2006; 

Zoellner, Rabe, Karl, & Maercker, 2008). Interestingly, posttraumatic growth does not 

always occur in conjunction with less distress; research indicates that high scores on one 

will not equate to low scores on the other. The relationship between posttraumatic growth 

and distress appears to be more complex. Tedeschi and Calhoun (1996) reported similar 

results, finding that posttraumatic growth was not necessarily related to psychological 

health, but was a separate construct indicating that positive and negative effects of the 

trauma could co-occur in an individual.
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Unlike cross-sectional studies, longitudinal research generally reports positive associations 

between posttraumatic growth and distress (Cordova, Cunningham, Carlson, & 

Andrykowski, 2001; Frazier, Conlon, & Glaser, 2001; McMillen, North, Mosley, & Smith, 

2002; Zoellner & Maercker, 2006). It has been suggested that posttraumatic growth may 

increase over time, which cannot be captured with cross-sectional data. Longitudinal 

research indicates that overall posttraumatic growth generally occurred within the first 2 

months following the event and remained fairly stable over the next 3 to 8 years (Affleck, 

Tennen, Croog, & Levine, 1987; McMillen et al., 2002). Research also indicates that over 

time, distress decreases in individuals who have perceived some benefit from the trauma. In 

contrast, distress was reported to increase in individuals who did not perceive benefits 

(Zoellner & Maercker, 2006). As our study was cross-sectional we were unable to measure 

changes in posttraumatic growth across time. However, the index trauma occurred 7 years 

prior to the assessment. With this in mind, it might be assumed that if posttraumatic growth 

stabilizes over time, any posttraumatic growth or benefit the officers might experience 

would have already occurred. However, other events prior to, or since the hurricane may 

have affected the relationship between PTSD symptoms and posttraumatic growth in our 

sample. Longitudinal research in this population would be of interest to further evaluate the 

relationship between PTSD symptoms and posttraumatic growth and whether further time, 

or intervention would reduce PTSD symptoms and facilitate growth.

This study has several limitations. First, this study is limited by the small sample size and an 

approximate 49% response rate. Therefore, those officers who chose to respond to the study 

may be different than those who did not. Nonresponse may have introduced selection bias or 

nonresponse bias, if individuals with PTSD were more likely to respond. We do not have 

information about the non-responders. However, the rates of PTSD in this population are 

similar to those observed in other studies that evaluated PTSD associated with Hurricane 

Katrina; this may indicate that our sample population is representative of other populations 

affected by Hurricane Katrina and therefore might not be affected by misclassification bias, 

although we cannot be certain of this (Galea et al., 2007; Kishore et al., 2008). Second, 

because this study is cross-sectional we cannot show that resilience, gratitude, or satisfaction 

with life resulted in lower PTSD symptoms, only that they are associated in this population, 

the direction of causality cannot be determined. Third, the PCL-C provides a self-report 

measure of PTSD symptoms, as opposed to a clinical diagnosis of PTSD. Underreporting of 

symptoms may be of concern for this occupational population, who as a group might be 

reluctant to disclose this information. Fourth, recall bias is a potential issue in any 

retrospective study. It is also possible that, due to the nature of their work the officers may 

have experienced traumatic events prior to Hurricane Katrina. To reduce potential recall bias 

Hurricane Katrina was used as the index event and all officers were told to respond to the 

questionnaires with this event in mind. However, events prior to or since Hurricane Katrina 

may have affected the relationships we observed. Last, police self-select to work a job in 

which they are likely to experience stressful events that might lead to trauma; therefore, it is 

possible that the results seen for officers are not generalizable to other populations.

A strength of this study is that it is unique; there are few studies, if any, that have 

specifically evaluated if positive factors are associated with PTSD symptoms in police 

officers following a natural disaster. The results of this study may be generalizable to similar 
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sized police forces in the same geographic area. Longitudinal studies in larger populations 

may help to further clarify these relationships, helping to elucidate causality.

In summary, the results of this research indicate that resilience, gratitude, and satisfaction 

with life may be protective or mitigate symptoms of PTSD in some police officers, and that 

clients’ strengths may be important in helping them address trauma symptoms. In contrast, 

posttraumatic growth overall was not associated with reduced symptoms of PTSD. 

Continuing to extend our understanding of how positive factors are associated with fewer 

PTSD symptoms can inform and guide treatment modalities for PTSD. Longitudinal 

research should be conducted to continue to assess how protective factors alone and in 

combination play a role in protecting against or reducing negative sequelae such as PTSD.

Acknowledgments

The Long-term Psychosocial Impact on Police Officers: Post-Hurricane Katrina was funded by The National 
Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control and Prevention (Grant Number: 
R03 OH009582-02).

References

Affleck G, Tennen H, Croog S, Levine S. Causal attribution, perceived benefits, and morbidity after a 
heart attack: an 8-year study. Journal of Consulting and Clinical Psychology. 1987; 55(1):29–35. 
[PubMed: 3571655] 

Agaibi CE, Wilson JP. Trauma, PTSD, and resilience: a review of the literature. Trauma Violence 
Abuse. 2005; 6(3):195–216. [PubMed: 16237155] 

American Psychiatric Association [APA]. Diagnostic and statistical manual of mental disorders. 
Arlington: American Psychiatric Association; 2007. IV-TR ed

Baum D. Deluged: When Katrina hit, where were the police? The New Yorker. 2006:50–63.

Berger W, Coutinho ES, Figueira I, Marques-Portella C, Luz MP, Neylan TC, Mendlowicz MV. 
Rescuers at risk: a systematic review and meta-regression analysis of the world-wide current 
prevalence and correlates of PTSD in rescue workers. Social Psychiatry and Psychiatric 
Epidemiology. 2012; 47(6):1001–1011. [PubMed: 21681455] 

Bernard BP, Driscoll RJ, Kitt M, West CA, Tak SW. Health hazard evaluation of police officers and 
firefighters after hurricane katrina - New Orleans, Louisana, October 17–28 and November 30 – 
December 5, 2005. Morbidity and Mortality Weekly Report. 2006; 55(16):456–458. [PubMed: 
16645571] 

Bonanno GA. Loss, trauma, and human resilience: have we underestimated the human capacity to 
thrive after extremely aversive events? American Psychologist. 2004; 59(1):20–
28.10.1037/0003-066X.59.1.20 [PubMed: 14736317] 

Breslau N, Chilcoat HD, Kessler RC, Peterson EL, Lucia VC. Vulnerability to assaultive violence: 
further specification of the sex difference in post-traumatic stress disorder. Psychological Medicine. 
1999; 29(4):813–821. [PubMed: 10473308] 

Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the Connor-Davidson Resilience 
Scale (CD-RISC): Validation of a 10-item measure of resilience. Journal of Traumatic Stress. 2007; 
20(6):1019–1028. [PubMed: 18157881] 

Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson Resilience 
Scale (CD-RISC). Depression and Anxiety. 2003; 18(2):76–82. [PubMed: 12964174] 

Connor KM, Davidson JR, Lee LC. Spirituality, resilience, and anger in survivors of violent trauma: a 
community survey. Journal of Traumatic Stress. 2003; 16(5):487–494. [PubMed: 14584633] 

Cordova MJ, Cunningham LLC, Carlson CR, Andrykowski MA. Posttraumatic growth following 
breast cancer: A controlled comparison study. Health Psychology. 2001; 20(3):176–185. 
[PubMed: 11403215] 

McCanlies et al. Page 14

Stress Health. Author manuscript; available in PMC 2015 December 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Davidson JR, McFarlane AC. The extent and impact of mental health problems after disaster. Journal 
of Clinical Psychiatry. 2006; 67(Suppl 2):9–14. [PubMed: 16602810] 

Deeg DJH, van Zonneveld RJ, van der Maas PJ, Habbema JDF. Medical and social predictors of 
longevity in the elderly: Total predictive value and interdependence. Social Science & Medicine. 
1989; 29(11):1271–1280. [PubMed: 2609201] 

DeSalvo KB, Hyre AD, Ompad DC, Menke A, Tynes LL, Muntner P. Symptoms of posttraumatic 
stress disorder in a New Orleans work-force following Hurricane Katrina. Journal of Urban 
Health: Bulletin of the New York Academy of Medicine. 2007; 84(2):142–152. [PubMed: 
17226081] 

Diener E, Emmons RA, Larsen RJ, Griffin S. The Satisfaction With Life Scale. Journal of Personality 
Assessment. 1985; 49(1):71–75. [PubMed: 16367493] 

Eaton RJ, Bradley G, Morrissey S. Positive predispositions, quality of life and chronic illness. 
Psychology, Health and Medicine. 2014; 19(4):473–489.

Feller S, Teucher B, Kaaks R, Boeing H, Vigl M. Life Satisfaction and Risk of Chronic Diseases in the 
European Prospective Investigation into Cancer and Nutrition (EPIC)-Germany Study. Public 
Library of Science. 2013; 8(8):e73462.

Frazier P, Conlon A, Glaser T. Positive and negative life changes following sexual assault. Journal of 
Consulting and Clinical Psychology. 2001; 69(6):1048–1055. [PubMed: 11777108] 

Fredrickson BL, Tugade MM, Waugh CE, Larkin GR. What good are positive emotions in crises? A 
prospective study of resilience and emotions following the terrorist attacks on the United States on 
September 11th, 2001. Journal of Personality and Social Psychology. 2003; 84(2):365–376. 
[PubMed: 12585810] 

Galea S, Brewin CR, Gruber M, Jones RT, King DW, King LA, Kessler RC. Exposure to hurricane-
related stressors and mental illness after Hurricane Katrina. Archives of General Psychiatry. 2007; 
64(12):1427–1434. [PubMed: 18056551] 

Headley BW, Kelley J, Wearing AJ. Dimensions of mental health: life satisfaction, positive affect, 
anxiety, and depression. Social Indicators Research Journal. 1993; 29(1):63–82.

Hoge EA, Austin ED, Pollack MH. Resilience: research evidence and conceptual considerations for 
posttraumatic stress disorder. Depression and Anxiety. 2007; 24(2):139–152. [PubMed: 16892420] 

Johnson JG, Dinsmore JA, Hof DD. The relationship between college students’ resilience level and 
type of alcohol use. International Journal of Psychology: A biopsychosocial approach. 2011; 8:67–
82.

Joseph S, Linley PA. Growth following adversity: theoretical perspectives and implications for clinical 
practice. Clinical Psycholology Review. 2006; 26(8):1041–1053.

Joseph S, Linley PA, Harris GJ. Understanding positive change following trauma and adversity: 
Structural clarification. Journal of Loss and Trauma. 2005; 10:83–96.

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

Keane TM, Marshall AD, Taft CT. Posttraumatic stress disorder: etiology, epidemiology, and 
treatment outcome. Annual Review of Clinical Psychology. 2006; 2:161–197.

Kessler RC, Galea S, Gruber MJ, Sampson NA, Ursano RJ, Wessely S. Trends in mental illness and 
suicidality after Hurricane Katrina. Molecular Psychiatry. 2008; 13(4):374–384. [PubMed: 
18180768] 

Kishore V, Theall KP, Robinson W, Pichon J, Scribner R, Roberson E, Johnson S. Resource loss, 
coping, alcohol use, and posttraumatic stress symptoms among survivors of Hurricane Katrina: a 
cross-sectional study. American Journal of Disaster Medicine. 2008; 3(6):345–357. [PubMed: 
19202888] 

Kobasa SC. Stressful life events, personality, and health: an inquiry into hardiness. Journal of 
Personality and Social Psychology. 1979; 37(1):1–11. [PubMed: 458548] 

Linley PA, Joseph S. Positive change following trauma and adversity: a review. Journal of Traumatic 
Stress. 2004; 17(1):11–21. [PubMed: 15027788] 

Lyons JA. Strategies for assessing the potentioal for positive adjustment following trauma. Journal of 
Traumatic Stress. 1991; 4(1):93–111.

McCanlies et al. Page 15

Stress Health. Author manuscript; available in PMC 2015 December 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Marmar CR, McCaslin SE, Metzler TJ, Best S, Weiss DS, Fagan J, Neylan T. Predictors of post-
traumatic stress in police and other first responders. Annals of the New York Academy of Science. 
2006; 1071:1–18.

McCullough ME, Emmons RA, Tsang JA. The grateful disposition: a conceptual and empirical 
topography. Journal of Personality and Social Psychology. 2002; 82(1):112–127. [PubMed: 
11811629] 

McCullough ME, Tsang JA, Emmons RA. Gratitude in intermediate affective terrain: links of grateful 
moods to individual differences and daily emotional experience. Journal of Personality and Social 
Psychology. 2004; 86(2):295–309. [PubMed: 14769085] 

McMillen C, North C, Mosley M, Smith E. Untangling the psychiatric comorbidity of posttraumatic 
stress disorder in a sample of flood survivors. Comprehensive Psychiatry. 2002; 43(6):478–485. 
[PubMed: 12439837] 

Owens GP, Steger MF, Whitesell AA, Herrera CJ. Posttraumatic stress disorder, guilt, depression, and 
meaning in life among military veterans. Journal of Traumatic Stress. 2009; 22(6):654–657. 
[PubMed: 19924820] 

Parker MG, Thorslund M, Nordström ML. Predictors of mortality for the oldest old. A 4-year follow-
up of community-based elderly in Sweden. Archives of Gerontology and Geriatrics. 1992; 14(3):
227–237. [PubMed: 15374387] 

Rutter M. Resilience in the face of adversity. Protective factors and resistance to psychiatric disorder. 
British Journal of Psychiatry. 1985; 147:598–611. [PubMed: 3830321] 

Samaranayake CB, Fernando AT. Satisfaction with life and depression among medical students in 
Auckland, New Zealand. The New Zealand Medical Journal. 2011; 124(1341):12–17. [PubMed: 
21959631] 

Tedeschi, RG.; Calhoun, LG. Trauma and transformation: Growing in the aftermath of suffering. 
Thousand Oaks, CA: Sage; 1995. 

Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: measuring the positive legacy of 
trauma. Journal of Traumatic Stress. 1996; 9(3):455–471. [PubMed: 8827649] 

Tedeschi RG, Calhoun LG. Posttraumatic growth: Conceptual foundations and emperical evidence. 
Psychological Inquiry. 2004; 15:1–18.

Tedeschi RG, Kilmer RP. Assessing strength, resilience, and growth to guide clinical interventions. 
Professional Psychology: Research and Practice. 2005; 36(3):230–237.

Triplett KN, Tedeschi RG, Cann A, Calhoun LG, Reeve CL. Posttraumatic growth, meaning in life, 
and life satisfaction in response to trauma. Psychological Trauma: Theory, Research, Practice, and 
Policy. 2012; 4(4):400–410.

Weathers, F. PTSD Checklist (PCL). 1993, 2013. Retrieved September 26,, 2013, from http://
www.ptsd.va.gov/professional/pages/assessments/ptsd-checklist.asp

West C, Bernard B, Mueller C, Kitt M, Driscoll R, Tak S. Mental health outcomes in police personnel 
after Hurricane Katrina. Journal of Occupational and Environmental Medicine. 2008; 50(6):689–
695. [PubMed: 18545096] 

Wingo AP, Ressler KJ, Bradley B. Resilience characteristics mitigate tendency for harmful alcohol 
and illicit drug use in adults with a history of childhood abuse: a cross-sectional study of 2024 
inner-city men and women. Journal of Psychiatric Research. 2014; 51:93–99. [PubMed: 
24485848] 

Wu G, Feder A, Cohen H, Kim JJ, Calderon S, Charney DS, Mathe AA. Understanding resilience. 
Frontiers in Behavioral Neuroscience. 2013; 7(10):1–15. [PubMed: 23423702] 

Zoellner T, Maercker A. Posttraumatic growth in clinical psychology--A critical review and 
introduction of a two component model. Clinical Psychology Review. 2006; 26(5):626–653. 
[PubMed: 16515831] 

Zoellner T, Rabe S, Karl A, Maercker A. Posttraumatic growth in accident survivors: openness and 
optimism as predictors of its constructive or illusory sides. Journal of Clinical Psychology. 2008; 
64(3):245–263. [PubMed: 18302209] 

McCanlies et al. Page 16

Stress Health. Author manuscript; available in PMC 2015 December 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ptsd.va.gov/professional/pages/assessments/ptsd-checklist.asp
http://www.ptsd.va.gov/professional/pages/assessments/ptsd-checklist.asp


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McCanlies et al. Page 17

T
ab

le
 I

C
ha

ra
ct

er
is

tic
s 

of
 th

e 
st

ud
y 

po
pu

la
tio

n 
st

ra
tif

ie
d 

by
 s

ex

C
ha

ra
ct

er
is

ti
c

F
em

al
es

 (
N

 =
 3

0)
M

al
es

 (
N

 =
 8

4)
T

ot
al

 (
N

 =
 1

14
)

n
%

n
%

n
%

R
ac

e

C
au

ca
si

an
13

44
.8

47
56

.6
60

53
.6

A
fr

ic
an

–A
m

er
ic

an
14

48
.3

34
40

.9
48

42
.9

O
th

er
2

6.
9

2
2.

4
4

3.
5

E
du

ca
tio

n

H
ig

h 
sc

ho
ol

/G
E

D
5

16
.7

7
8.

3
12

10
.5

C
ol

le
ge

 <
 4

 y
ea

rs
13

43
.3

56
66

.7
69

60
.5

C
ol

le
ge

 4
 +

 y
ea

rs
12

40
.0

21
25

.0
33

29
.0

M
ar

ita
l s

ta
tu

s

Si
ng

le
9

30
.0

14
16

.9
23

20
.4

M
ar

ri
ed

14
46

.7
53

63
.9

67
59

.3

D
iv

or
ce

d
7

23
.3

16
19

.2
23

20
.3

Y
ea

rs
 s

er
ve

d

0–
9

7
31

.8
41

50
.0

22
25

.6

10
–1

4
6

27
.3

24
29

.3
16

18
.6

15
–1

9
4

18
.2

11
13

.4
15

17
.4

20
+

5
22

.7
6

7.
3

33
38

.4

A
lc

oh
ol

 d
ri

nk
s 

pe
r 

da
y

N
ev

er
 o

r 
1–

2
22

75
.9

15
23

.4
63

56
.8

3 
or

 4
6

20
.7

10
15

.6
30

27
.0

5 
or

 6
1

3.
5

11
17

.2
12

10
.8

≥7
0

0.
0

28
43

.8
6

5.
4

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

A
ge

 (
ye

ar
s)

43
.5

 (
9.

1)
42

.8
 (

8.
8)

43
.0

 (
8.

8)

PC
L

-C
 s

co
re

29
.5

 (
14

.5
)

27
.8

 (
12

.1
)

28
.2

 (
12

.7
)

R
es

ili
en

ce
 s

co
re

31
.4

 (
4.

8)
29

.9
 (

6.
3)

30
.3

 (
5.

9)

Sa
tis

fa
ct

io
n 

w
ith

 li
fe

23
.9

 (
6.

7)
23

.0
 (

6.
3)

23
.2

 (
7.

5)

Stress Health. Author manuscript; available in PMC 2015 December 11.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McCanlies et al. Page 18

C
ha

ra
ct

er
is

ti
c

F
em

al
es

 (
N

 =
 3

0)
M

al
es

 (
N

 =
 8

4)
T

ot
al

 (
N

 =
 1

14
)

n
%

n
%

n
%

G
ra

tit
ud

e 
sc

or
e

36
.5

 (
5.

7)
33

.9
 (

7.
7)

34
.6

 (
7.

3)

Po
st

-t
ra

um
at

ic
 g

ro
w

th
 s

co
re

55
.3

 (
32

.5
)

39
.1

 (
25

.9
)

43
.1

 (
28

.4
)

N
ot

e:
 C

at
eg

or
ic

al
 v

ar
ia

bl
es

 a
re

 n
 (

%
);

 c
on

tin
uo

us
 v

ar
ia

bl
es

 a
re

 m
ea

ns
 ±

 S
D

.

Stress Health. Author manuscript; available in PMC 2015 December 11.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McCanlies et al. Page 19

Table II

Associations between the PCL-C score and protective factors

PCL-C score

Quartiles of protective factors N Unadjusteda mean (SD) Age and sex Adjustedb mean 
(SE)

Multivariable modelb,c mean 
(SE)

Resilience

[14.0–26.0] 27 35.0 (15.3) 35.2 (2.3) 31.6 (2.3)

[27.0–30.0] 29 30.0 (14.2) 29.9 (2.3) 32.3 (2.3)

[31.0–34.0] 29 25.3 (8.1) 25.7 (2.4) 26.4 (2.1)

[35.0–40.0] 29 23.1 (9.0) 22.0 (2.4) 22.6 (2.2)

β (SE) −0.84 (0.19) −0.92 (0.19) −0.65 (0.19)

p-valued <.001 <.001 .001*

Satisfaction with life

[5.0–17.0] 25 34.0 (14.4) 34.1 (2.5) 33.8 (2.3)

[18.0–23.0] 30 31.1 (15.7) 31.0 (2.4) 29.7 (2.2)

[24.0–29.0] 30 25.9 (9.1) 26.0 (2.4) 26.9 (2.2)

[30.0–35.0] 27 23.0 (7.6) 23.0 (2.5) 23.3 (2.4)

β (SE) −0.62 (0.15) −0.63 (0.16) −0.55 (0.15)

p-value <.001 <.001 .001*

Gratitude

[6.0–32.0] 31 32.5 (13.0) 33.4 (2.3) 33.3 (2.1)

[33.0–36.0] 26 29.8 (13.4) 29.6 (2.6) 26.5 (2.4)

[37.0–39.0] 27 26.7 (10.1) 27.1 (2.5) 27.8 (2.3)

[42.0–42.0] 28 24.3 (13.1) 23.1 (2.5) 24.7 (2.3)

β (SE) −0.60 (0.16) −0.73 (0.16) −0.67 (0.15)

p-value <.001 <.001 <.001*

Post-traumatic growth

[0.0–22.0] 27 26.7 (14.5) 27.9 (2.7) 26.1 (2.5)

[23.0–41.0] 28 25.1 (8.9) 24.8 (2.6) 24.6 (2.3)

[42.0–63.0] 28 33.1 (13.9) 33.1 (2.4) 32.7 (2.2)

[65.0–105.0] 27 28.8 (12.2) 27.7 (2.5) 29.8 (2.5)

β (SE) 0.06 (0.04) 0.03 (0.05) 0.09 (0.05)

p-value .176 .138 .055

a
Unadjusted means ± SD were calculated using ANOVA.

b
Adjusted means ± SD were calculated using ANCOVA.

c
Multivariable adjusted models included age, sex, race, education, and alcohol use.

d
β (SE) and p-values were calculated using linear regression.

*
These p-values remain significant at a Bonferroni critical alpha level of .004 (.05/12).
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