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Introduction

Hurricane Sandy made landfall in the northeastern United States as a post-tropical cyclone 

on October 29, 2012, causing the damage or destruction of over 650,000 homes, many in 

New York State (Blake et al., 2012). High flood waters inundated many low-lying areas, 

including the Rockaways within Queens, NY where two measurements of 5.4 feet above 

ground level were made. This flooding caused damage and limited the ability of first 

responders to access a large fire in Breezy Point, Queens, a neighborhood of the Rockaways. 

As a result, the fire destroyed over 100 homes before it was contained (Blake et al., 2012). 

After its landfall, Hurricane Sandy triggered long-lasting mental health effects still present 

four years after the storm (Schwartz, Liu, et al., 2016; Schwartz et al., 2015; Schwartz, 

Rothenberg, Kerath, Liu, & Taioli, 2016). The impact of hurricanes and other natural 

disasters on mental health has been well documented (Dekel, Ein-Dor, & Solomon, 2011; 

Lowe, Manove, & Rhodes, 2013). High degrees of exposure to a natural disaster have been 

shown to increase the risk of developing anxiety, depression and/or posttraumatic stress 

disorder (PTSD) immediately and later in life (Fergusson, Horwood, Boden, & Mulder, 

2014; Maclean, Popovici, & French, 2016; Thienkrua et al., 2006). Similarly, in the 

aftermath of Hurricane Sandy, there was a significant positive association between hurricane 

exposure and mental health difficulties (MHD), particularly in terms of symptoms of PTSD 
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and depression (Boscarino, Hoffman, Adams, Figley, & Solhkhah, 2014; Gruebner, Lowe, 

Sampson, & Galea, 2015; Schwartz et al., 2015).

Despite the abundance of negative mental health outcomes observed after a natural disaster, 

positive emotional growth has also been documented (Lowe et al., 2013). The concept of 

posttraumatic growth (PTG) has been defined as a positive psychological change as a result 

of cognitive processing after a traumatic event (Tedeschi & Calhoun, 1996). Such positive 

changes include a greater appreciation of life, improved interpersonal relationships, a greater 

attunement to spiritual matters, a heightened sense of new possibilities, and increased 

personal strength (Tedeschi & Calhoun, 1996). PTG is often measured using the 

Posttraumatic Growth Inventory (PTGI) (Tedeschi & Calhoun, 1996), a valid 21-item 

questionnaire used in many previous studies (Brunet, McDonough, Hadd, Crocker, & 

Sabiston, 2010; Ho et al., 2013; Mack et al., 2015; Morris, Wilson, & Chambers, 2013; 

Shakespeare-Finch & Barrington, 2012; Taku, Cann, Calhoun, & Tedeschi, 2008). PTGI has 

been used to measure PTG after a variety of traumatic events, including cancer diagnoses 

(Gianinazzi et al., 2016; Holtmaat, van der Spek, Cuijpers, Leemans, & Verdonck-de Leeuw, 

2017; Mystakidou et al., 2008), accidents (Nishi, Matsuoka, & Kim, 2010) and natural 

disasters (Bianchini et al., 2015; Cieslak et al., 2009; Eren-Koçak & Kiliç, 2014; García, 

Cova, Rincón, & Vázquez, 2015; Harville et al., 2011; Jin, Xu, Liu, & Liu, 2014; Karanci et 

al., 2012; Lowe et al., 2013; McCanlies, Mnatsakanova, Andrew, Burchfiel, & Violanti, 

2014).

Studies have demonstrated varying relationships between PTG and mental health diagnoses. 

Some showed that poorer mental health is associated with less PTG (Gianinazzi et al., 2016; 

Holtmaat et al., 2017; Lieberman et al., 2003; Mystakidou et al., 2008; Yun et al., 2010), 

while others demonstrated an indeterminate (Cormio, Romito, Giotta, & Mattioli, 2015; 

Feder et al., 2008), or a positive relationship where poorer mental health is associated with 

greater growth (Lowe et al., 2013; Nishi et al., 2010). Findings were also mixed when 

specifically examining the relationship between PTSD and PTG. A meta-analysis of 63 

studies on various traumas, including natural disasters, found that linear increases in PTSD 

symptoms increased PTG (Liu, Wang, Li, Gong, & Liu, 2017). Another study found that 

PTG is positively associated with PTSD until a critical point is reached and then the 

association becomes negative in direction (Shakespeare-Finch & Barrington, 2012).

The ambiguity in the relationship between PTG and PTSD is also seen in the natural disaster 

literature. McCanlies and colleagues (2014) found no relationship between PTG and PTSD 

symptoms among police officers after Hurricane Katrina; however, a study of low income 

mothers who survived Hurricane Katrina found that higher subscale scores for posttraumatic 

stress were associated with greater PTG both 1 and 3 years post-Hurricane Katrina (Lowe et 

al., 2013). Similar findings were seen among Hurricane Katrina survivors living with HIV 

showing an association between greater PTSD symptoms and higher levels of PTG (Cieslak 

et al., 2009). Similarly, Dekel et al (2012) found in their longitudinal study that, over time, 

people who had PTSD showed higher PTG levels than those who did not have PTSD. 

Although authors have conjectured, investigators have yet to test a mediational model that 

contains explanatory variables linking PTG and PTSD in the context of natural disasters. 

The posttraumatic stress – PTG relationship could potentially be bidirectional. Among 
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participants exposed to earthquakes in Turkey, Karanci et al. (2012) revealed that PTG 

subscales, scales that reflect sub domains of PTG, were positively affected by personality 

traits such as conscientiousness. In addition, extroversion was found to increase PTG under 

high posttraumatic stress conditions (Karanci et al., 2012). PTG may also be affected by 

other characteristics which may moderate how PTSD affects growth. For example, among 

Hurricane Katrina survivors with HIV, coping self-efficacy moderated the effect of PTSD on 

PTG (Cieslak et al., 2009). Dekel et al. (2012) and Lowe et al. (2013) also found that non-

Hispanic Blacks had significantly higher PTG and posttraumatic stress symptom scores as 

compared to other races.

This variability in findings regarding the nature of the PTG and MHD association may be a 

result of studying different sample populations, including populations as different as Swiss 

childhood cancer survivors (Gianinazzi et al., 2016) and prisoners of war (Feder et al., 

2008). Even amongst natural disaster survivors, several different cultures and types of 

disasters have been studied which could explain contradictory findings from college students 

in Italy after an earthquake having less PTG with more substance use (Bianchini et al., 2015) 

to low income mothers in Louisiana after Hurricane Katrina exhibiting greater PTG with 

more PTSD (Lowe et al., 2013).Unlike PTSD, there is a paucity of literature exploring the 

relationship between PTG and depression and/or anxiety after a natural disaster; however, 

there is evidence of a mediating role of PTG in associations between coping styles and 

psychological outcomes. For example, PTG mediated the relationship between problem-

focused coping and depression as well as between meaning-focused coping and both well-

being and positive affect (Guo, Gan, & Tong, 2013). Moderate depression has also been 

linked to an increase in PTG (Bianchini et al., 2015). It has also been suggested that PTG 

may play a modifying role in other behavioral associations. One study found that PTG 

modified the association between quality of life and posttraumatic stress such that the 

association was stronger among those with lower levels of PTG (Siqveland, Nygaard, 

Hussain, Tedeschi, & Heir, 2015). It has been found that, among assault survivors, the 

greatest growth is exhibited by those with the least and most depressive symptoms, forming 

a curvilinear relationship (Kleim & Ehlers, 2009). Anxiety was not found to be related to 

PTG in a study looking at students who were survivors of the 2009 L’Aquila earthquake 

(Bianchini et al., 2015). To our knowledge, there are no studies explicitly focusing on the 

relationship between PTG and anxiety post-hurricanes.

The role of depression in the association between PTG and PTSD could be a result of 

illusory growth, which can promote PTG. Illusory growth is the self-deceptive aspect of 

PTG (Maercker & Zoellner, 2004), as opposed to functional growth, which is the self-

transcending aspect of PTG (Maercker & Zoellner, 2004). Lowe et al. (2013) found that of 

the various PTSD symptom clusters, avoidance was most strongly associated with PTG, 

which they propose may result from illusory growth. The intrusive domain of PTSD 

symptoms can cause intrusive cognitive processing, which (Dekel et al., 2011) researchers 

argue is helpful when working through a trauma and can ultimately result in functional 

growth. On the other hand, illusory growth is often associated with self-deception, 

avoidance, and positive illusions usually represented by “avoidance” and “hyperarousal” 

(Dekel et al., 2011). Various studies have demonstrated positive correlations between PTG 

and all three aspects (avoidance, re-experiencing, and hyperarousal) of PTSD (Dekel et al., 
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2011; Lowe et al., 2013; Maercker & Zoellner, 2004); therefore, the PTG measure might be 

capturing only illusory growth, or a combination of both illusory and functional growth.

To date, no published studies have examined mental health and PTG in the context of 

Hurricane Sandy. The current study seeks to elucidate the associations between PTG and 

MHD by testing the hypothesis that increased MHD will be positively associated with PTG 

in a sample of adult residents with varying degrees of exposure to Hurricane Sandy.

Method

Participants and Procedure

Participants were recruited in two studies approved by the Human Research Protection 

Program Institutional Review Board, Leaders in Gathering Hope Together (Project LIGHT) 

and Project Restoration (PR), both of which focused on the mental health impact of 

Hurricane Sandy, and used the same research protocol. Recruitment for LIGHT and PR 

occurred from 10/23/2013 – 2/25/2015 and 6/5/2014 – 8/9/2016, respectively. Both cross-

sectional studies employed convenience sampling to recruit adult participants that completed 

a self-report questionnaire including a wide variety of exposure from none to high levels of 

exposure to the Hurricane (Liu et al., 2017; Schwartz et al., 2016; Schwartz et al., 2015, 

2016). LIGHT recruited from Long Island, Queens, and Staten Island; PR recruited from the 

Rockaways in Queens. Exclusion criteria included cognitive impairment which prevented a 

valid consent process, and individuals who did not speak English or Spanish. Only 

participants who completed the Post-Traumatic Growth Inventory (PTGI) were included. As 

the PTGI instrument was added to the questionnaire after data collection had begun for 

Project LIGHT, only participants from LIGHT who completed the instrument were included 

in our study sample (n=345, 52.4%). All participants from PR (n=l,011) were given the 

PTGI instrument. Recruitment was monitored to ensure demographic representation 

consistent with census data for each region. The study population (N = 1,356) was 55.3% 

female, 44.7% male, 51.7% non-White, 48.3% White, 18.8% Hispanic, 81.2% Non-

Hispanic, and had a mean age of 43.10 years (SD = 17.34).

Measures

Questionnaire.—The self-report survey was completed by the participant. If a participant 

had literacy or vision concerns, the questionnaire was read aloud by project staff in a 

confidential setting. The survey included questions regarding demographics, such as age and 

gender, and behavioral health, such as alcohol abuse, history of mental illness, and mental 

health treatment. The survey also included hurricane-specific measures, such as number of 

hurricane exposures. Exposure to other types of traumatic experiences was not assessed.

Patient Health Questionnaire 4 (PHQ-4).—Anxiety and depression symptoms were 

assessed using the self-report PHQ-4 and each was summed with range = 0 – 6 for anxiety 

as well as for depression. The PHQ-4 is a validated tool (Kroenke, Spitzer, Williams, & 

Löwe, 2009) and has been used in previous disaster studies (Galea, Tracy, Norris, & Coffey, 

2008; Pietrzak et al., 2012; Pietrzak, Van Ness, Fried, Galea, & Norris, 2013; Schwartz et 

al., 2016; Schwartz et al., 2015). Cronbach’s alpha was .868 for anxiety and .833 for 
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depression. Anxiety and depression symptom scores were dichotomized as probable anxiety 

or probable depression using validated cutoffs of ≥ 3 (Kroenke, Spitzer, & Williams, 2003; 

Kroenke, Spitzer, Williams, Monahan, & Löwe, 2007). Anxiety and depression were used as 

independent variables.

Posttraumatic Stress Disorder Checklist-Specific (PCL-S).—PTSD symptom 

scores were assessed by summing all items (range = 17 - 85) from the self-reported PCL-S. 

The measure contains 17 questions about PTSD symptoms in reference to a traumatic 

occurrence, in this case Hurricane Sandy. The PCL-S is a validated (Weathers, Litz, Herman, 

Huska, & Keane, 1993), widely-used and psychometrically sound tool (Cerdá et al., 2013; 

Gros, Price, Magruder, & Frueh, 2012; Harville et al., 2011; Hyre et al., 2008; Leon, Hyre, 

Ompad, DeSalvo, & Muntner, 2007; Pietrzak et al., 2012, 2013). Cronbach’s alpha for 

PTSD symptoms was .961. PTSD was used as an independent variable.

Post Traumatic Growth Inventory (PTGI).—Post Traumatic Growth (PTG) score was 

determined by summing the ten items (range = 0 - 50) of the short version of the PTGI 

(Tedeschi & Calhoun, 1996). The PTGI is a valid and widely used tool to understand growth 

due to trauma (Linley, Andrews, & Joseph, 2007; Shakespeare-Finch & Barrington, 2012; 

Taku et al., 2008). This self-report survey measures the extent to which the participant has 

grown as a direct result of a trauma in areas such as relating to others, having a greater 

appreciation for life, new possibilities, spirituality, and personal strength. The tool was 

customized for use with Hurricane Sandy as the traumatic event. Cronbach’s alpha for PTGI 

score was .955. PTG was used as a dependent variable.

Additional Study Variables.—Demographics included age, gender, race (white/non-

white), Hispanic ethnicity (Yes/No), and level of education (completed high school (HS) or 

above/some HS or below). Alcohol abuse was defined using the National Institute on 

Alcohol Abuse and Alcoholism (NIAAA) guidelines. For males, the consumption of 5 of 

more drinks in a single day on a monthly basis qualified as alcohol misuse; for females, the 

cutoff was 4 or more drinks in a single day on a monthly basis (NIAAA, 2011). Drug abuse 

was defined using the National Institute on Drug Abuse guidelines, with a threshold of drug 

use monthly or more frequently within the last year (NIDA, 2012). Current smoking status 

was assessed using a question from the Global Adult Tobacco Survey Collaborative Group 

(2011). History of mental health illness was categorized by indication of having been 

diagnosed with a mental health condition prior to the hurricane, and current mental health 

treatment status was measured using a Yes/No question. Elapsed time since Sandy was the 

time in months from Hurricane Sandy to the completion of the survey. Hurricane exposure 

was measured using a checklist for hurricane exposure which included 30 items (Harville et 

al., 2011; Norris, Perilla, Riad, Kaniasty, & Lavizzo, 1999) of possible hurricane 

experiences. These items included personal exposure measures such as injury/death of a 

friend or family member and property exposure such as a damaged/destroyed home 

(Schwartz et al., 2015). This measure was derived from Hurricane Katrina (Harville et al., 

2011) and Hurricane Andrew (Norris et al., 1999) exposure tools and has been used in 

previous research (Schwartz et al., 2016; Schwartz et al., 2015, 2016).
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Data Analysis

Descriptive statistics comparing PTG score with all study variables were calculated. As 

some variables may contain missing values, the frequency of all study variables is reported. 

Significant relationships between PTG score and independent variables were assessed by 

Mann-Whitney Rank Sum Tests, using a large sample Z approximation to the Mann-

Whitney U distribution, or Spearman’s rank correlation coefficient (ρ), as appropriate. 

Nonparametric tests were used because the PTG results did not have a normal distribution.

For the primary analysis, a multiple weighted least squares (WLS) regression was performed 

to assess the association between PTG score and MHD (probable anxiety, probable 

depression, PTSD symptom score), adjusting for all clinically significant study variables. 

WLS regression was applied to correct for heteroscedasticity in PTG score residuals. First, 

the standard deviation function was estimated using the absolute residuals from an 

unweighted least squares regression on the predictors. Second, a regression of the standard 

deviations on the predictors was performed to obtain the fitted values. The weights were the 

reciprocal of the fitted values squared (Neter, Wasserman, & Kutner, 1990).

Probable anxiety and depression were positively associated with PTGI in the unadjusted 

analyses, but this relationship did not remain significant in the main multivariable model. 

Therefore, a secondary post hoc analysis was also conducted to explore whether these 

variables modified the effect of PTSD on PTG score. As such, WLS regression was 

performed to measure the association between PTG score and interactions between 

depression and PTSD, as well as between anxiety and PTSD symptoms. Significant 

interactions from the model building phase were then included in the multivariable WLS 

model with adjustments. As a sensitivity analysis, PTSD and depression were regressed onto 

a quadratic PTGI score in order to evaluate a potential curvilinear relationship found in other 

studies (Kleim & Ehlers, 2009; Shakespeare-Finch & Barrington, 2012). The coefficient of 

variation (R2) was compared to the model with the linear PTGI.

Adjusted parameter estimates (B), standard errors (SE), t statistics and p-values are reported. 

For PTSD, parameter estimates are expressed in units of 10 to be more clinically relevant 

and to allow for comparison between effect sizes of different variables. Results are 

considered significant if p < .05. As variables in the analysis may contain missing values, the 

frequency of all study variables is reported. Multiple regressions utilized participants with 

complete covariate information (N = 1,226, 90.4%).

Missing data patterns were evaluated and comparison between complete cases vs. cases with 

missing data were conducted with respect to study variables. Participants with missing data 

(n = 130) had a higher proportion of alcohol use (43.7% vs. 27.9%) and had lower mean age 

(M = 42.63, SD = 17.37 vs. M = 47.77, SD = 16.37) than those with complete data. To 

assess whether there was any bias in mental health outcomes, regressions from the primary 

and the post-hoc analyses were fitted to exclude education and current treatment status 

(which accounted for 70.8% of the missing data), and results were found to be similar to the 

original analyses. All analyses were conducted using SAS software, version 9.4 (SAS 

Institute, Cary, NC, USA).
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Results

Higher mean PTG scores were associated with non-White race, completing HS, current 

smoking, having a positive history of mental illness, and current mental health treatment, but 

not with engaging in alcohol misuse or drug use. Hurricane exposure and PTSD symptom 

scores had significant positive correlations with PTG score (Table 1).

In the primary multiple WLS regression (Table 2), 10-unit increases in PTSD symptom 

scores were significantly associated with a 2.0 point increase in PTG score (t = 6.05, p < .

001); however, probable depression and anxiety were not associated with PTG score. Being 

non-White and being Hispanic were associated with a 5.90 (t = 6.49, p < .001) and 3.38 (t = 

2.89, p = .004) point increase in PTG score, respectively. Being a current smoker was also 

positively associated with PTG score (t = 3.28, p = .001). Each additional hurricane 

exposure item was associated with a 0.70 point increase in PTG score (t = 7.11, p < .001).

In the secondary post hoc analysis, when regressing interactions between probable 

depression and probable anxiety and PTSD symptoms on PTGI, depression was a significant 

effect modifier of PTSD (t = 2.00, p = .046), while anxiety was not (t = 1.43, p = .153). 

Therefore, the post hoc multiple regression analysis included only the interaction between 

probable depression and PTSD, which was also found to be significant (t = −3.82, p < .001). 

Among those without probable depression, a 10-unit PTSD increase was associated with a 

3.24 point increase in PTG score; however, among those with depression, PTG score only 

increased at a rate of 1.04 points for every 10-unit PTSD increase (Figure 1). All other 

covariate adjustments had similar effects on PTG score compared to the primary regression 

analysis (Table 3). In the sensitivity analysis, models with the quadratic PTGI outcome had 

lower R2 compared to that of the linear PTGI (Supplemental Material).

Discussion

This was the first study to examine PTG in the context of Hurricane Sandy. Main study 

findings included a positive relationship between PTSD and PTG, but no significant 

associations between probable depression nor anxiety and PTG. In addition, participants 

who were non-White, Hispanic, smokers, and with greater hurricane exposure had higher 

PTG scores. Although there is a lack of consensus in the literature (Cieslak et al., 2009; Liu 

et al., 2017; Lowe et al., 2013; McCanlies et al., 2014; Shakespeare-Finch & Barrington, 

2012), we tried to clarify previous studies’ findings in that our results are consistent with 

previous studies that reported significantly greater PTG with higher PTSD symptoms 

(Cieslak et al., 2009; Liu et al., 2017; Lowe et al., 2013; Maercker & Zoellner, 2004; Nishi 

et al., 2010). Further, our findings are similar to hurricane-specific trauma studies that found 

this relationship as well (Cieslak et al., 2009; Lowe et al., 2013). These findings suggest that 

exposure to trauma could be a basis from which to experience growth, however, given the 

cross-sectional nature of the data, it is not possible to determine whether the association 

between trauma experiences and growth or between PTSD and growth are causal. We can 

only state that they are correlational.
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Those who were depressed or anxious had significantly higher mean PTG scores in the 

univariable model; however, these relationships were not significant in the multivariable 

model. Results of the few studies that have been published on these relationships show that 

anxiety has not been found to be correlated with PTG (Shand, Cowlishaw, Brooker, Burney, 

& Ricciardelli, 2015), whereas depression has been shown to have a positive association 

with hurricane exposure, but not with PTG (Bianchini et al., 2015; Harville et al., 2011). In 

this study, although anxiety and depression weren’t significantly correlated with PTG, 

results from the post-hoc analysis elucidated a more nuanced association between PTSD, 

depression, and PTG. Though depression has no significant association with PTG, among 

those with higher depression symptoms, the association between PTSD and PTG is weaker 

as compared to those without symptoms of depression, indicating decreased resilience 

among those with co-occurring PTSD and depression symptoms.

A curvilinear relationship between PTG and PTSD or depression was not found; however, 

Kleim et al (2009) used different scales (PTSD Symptom Scale Interview and the Beck 

Depression Inventory) for their analyses. Also, in the meta-analysis from Shakespeare-Finch 

et al (2014), for studies specific to natural disasters, the correlation coefficient was not 

significantly different between the quadratic and linear terms.

It is possible that the PTGI could be measuring illusory growth, not functional growth, 

which could potentially explain the moderating role of depression in the current study. There 

are two potential ways in which depression could be affecting posttraumatic growth. First, it 

is possible that participants suffering from depressive symptoms are less likely to utilize 

positive illusions of self as a coping mechanism. Second, it is possible that people with 

greater depressive symptoms are not able to experience functional posttraumatic growth 

because they might be too realistic and may be unable to put a positive spin on their 

traumatic experience. Perhaps people that do not have depressive symptoms, but do have 

PTSD symptoms, are able to engage in illusory growth which, in combination with 

functional growth, results in greater overall PTG. This study had several limitations. The 

cross sectional design does not allow for causal inferences. Convenience sampling was also 

used; however, efforts were made to ensure that the study population reflected the 

demographics of the overall population of the region. Further, the PTSD and PTG measures 

were specific to Hurricane Sandy, whereas the measures for anxiety and depression were 

more geared towards general anxiety and depression symptoms. This lack of specificity may 

have contributed to the lack of direct associations between depression, anxiety, and PTG.

Future research should focus on further understanding the moderating role of depression in 

the PTSD-PTG relationship. Further, PTGI subscales and their associations with mental 

health outcomes should also be explored as they may provide some insight into the 

responsible mechanisms.

Given the positive association between PTSD and PTG, it is difficult to derive clear 

implications for clinical intervention from the current study findings. It is possible that 

psychosocial first aid may have greater importance for vulnerable populations, such as those 

with multiple MHD. Our findings also point to the need for clinicians to focus on decreasing 

depression symptoms post-trauma, as they may prevent growth among those with PTSD 
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symptoms. While addressing PTSD symptoms, clinicians can focus on operational 

definitions of growth to help foster the natural development of growth post-trauma. There 

are very few empirically validated interventions aimed at fostering PTG. A meta-analysis 

aimed at exploring whether psychosocial interventions foster PTG found that none of the 12 

interventions were specifically designed with PTG as the primary outcome, and that 

moderation analyses revealed little about the intervention factors that increase PTG (Roepke, 

2015). Although randomized controlled trials (RCTs) in this area are lacking, the findings of 

one RCT suggested that a four-session intervention enhanced PTG while decreasing PTSD 

among HIV infected men (Ye, Yu, Zhu, Chen, & Lin, 2017). However, to truly determine 

whether interventions that foster PTG can reduce psychological distress among hurricane 

survivors, specifically, prospective randomized controlled trials that focus on this population 

are needed.

Conclusion

This study examined PTG after Hurricane Sandy and found that those with PTSD symptoms 

were significantly more likely to experience PTG. The strength of this relationship was 

attenuated by the presence of depression symptoms. Clinical applications include assisting 

natural disaster survivors by decreasing their depressive burden and allowing natural PTG to 

aide in the recovery process as other symptoms are targeted within a clinical setting.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We would like to acknowledge and thank our funding sources: The Centers for Disease Control and Prevention 
under award number U01-TP000573-01 (PI: Dr. Emanuela Taioli) and Project Restoration funded by a research gift 
to Northwell Health (PI: Dr. Rebecca Schwartz).

References

Bianchini V, Roncone R, Giusti L, Casacchia M, Cifone M, & Pollice R (2015). PTSD Growth and 
Substance Abuse Among a College Student Community: Coping Strategies after 2009 L’aquila 
Earthquake. Clinical Practice and Epidemiology in Mental Health : CP & EMH, 11, 140–143. 
10.2174/1745017901511010140 [PubMed: 25893001] 

Boscarino JA, Hoffman SN, Adams RE, Figley CR, & Solhkhah R (2014). Mental health outcomes 
among vulnerable residents after Hurricane Sandy: implications for disaster research and planning. 
American Journal of Disaster Medicine, 9(2), 107–120. 10.5055/ajdm.2014.0147 [PubMed: 
25068940] 

Brunet J, McDonough MH, Hadd V, Crocker PRE, & Sabiston CM (2010). The Posttraumatic Growth 
Inventory: an examination of the factor structure and invariance among breast cancer survivors. 
Psycho-Oncology, 79(8), 830–838. 10.1002/pon.1640

Cerdá M, Bordelois PM, Galea S, Norris F, Tracy M, & Koenen KC (2013). The course of 
posttraumatic stress symptoms and functional impairment following a disaster: what is the lasting 
influence of acute versus ongoing traumatic events and stressors? Social Psychiatry and Psychiatric 
Epidemiology, 48(3), 385–395. 10.1007/s00127-012-0560-3 [PubMed: 22878832] 

Cieslak R, Benight C, Schmidt N, Luszczynska A, Curtin E, Clark RA, & Kissinger P (2009). 
Predicting posttraumatic growth among Hurricane Katrina survivors living with HIV: the role of 

Schneider et al. Page 9

Psychol Trauma. Author manuscript; available in PMC 2020 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



self-efficacy, social support, and PTSD symptoms. Anxiety, Stress, and Coping, 22(4), 449–463. 
10.1080/10615800802403815

Cormio C, Romito F, Giotta F, & Mattioli V (2015). Post-traumatic Growth in the Italian Experience of 
Long-term Disease-free Cancer Survivors. Stress and Health: Journal of the International Society 
for the Investigation of Stress, 31(3), 189–196. 10.1002/smi.2545 [PubMed: 26251971] 

Dekel S, Ein-Dor T, & Solomon Z (2011). Posttraumatic growth and posttraumatic distress: A 
longitudinal study. Psychological Trauma: Theory, Research, Practice, and Policy. 10.1037/
a0021865

Eren-Koçak E, & Kiliç C (2014). Posttraumatic growth after earthquake trauma is predicted by 
executive functions: a pilot study. The Journal of Nervous and Mental Disease, 202(12), 859–863. 
10.1097/NMD.0000000000000211 [PubMed: 25386764] 

Feder A, Southwick SM, Goetz RR, Wang Y, Alonso A, Smith BW, Vythilingam M (2008). 
Posttraumatic growth in former Vietnam prisoners of war. Psychiatry, 71(4), 359–370. 10.1521/
psyc.2008.71.4.359 [PubMed: 19152285] 

Fergusson DM, Horwood LJ, Boden JM, & Mulder RT (2014). Impact of a Major Disaster on the 
Mental Health of a Well-Studied Cohort. JAMA Psychiatry, 71(9), 1025–1031. 10.1001/
jamapsychiatry.2014.652 [PubMed: 25028897] 

Galea S, Tracy M, Norris F, & Coffey SF (2008). Financial and social circumstances and the incidence 
and course of PTSD in Mississippi during the first two years after Hurricane Katrina. Journal of 
Traumatic Stress, 21(4), 357–368. 10.1002/jts.20355 [PubMed: 18720399] 

García FE, Cova F, Rincón P, & Vázquez C (2015). Trauma or growth after a natural disaster? The 
mediating role of rumination processes. European Journal of Psychotraumatology, 6 10.3402/
ejpt.v6.26557

Gianinazzi ME, Rueegg CS, Vetsch J, Lüer S, Kuehni CE, Michel G, & Swiss Pediatric Oncology 
Group (SPOG). (2016). Cancer’s positive flip side: posttraumatic growth after childhood cancer. 
Supportive Care in Cancer: Official Journal of the Multinational Association of Supportive Care in 
Cancer, 24(1), 195–203. 10.1007/s00520-015-2746-1 [PubMed: 26003421] 

Gros DF, Price M, Magruder KM, & Frueh BC (2012). Symptom overlap in posttraumatic stress 
disorder and major depression. Psychiatry Research, 196(2–3), 267–270. https://doi.Org/10.1016/
j.psychres.2011.10.022 [PubMed: 22386220] 

Gruebner O, Lowe SR, Sampson L, & Galea S (2015). The geography of post-disaster mental health: 
spatial patterning of psychological vulnerability and resilience factors in New York City after 
Hurricane Sandy. International Journal of Health Geographies, 14, 16 10.1186/sl2942-015-0008-6

Guo M, Gan Y, & Tong J (2013). The role of meaning-focused coping in significant loss. Anxiety, 
Stress, and Coping, 26(1), 87–102. https://doi.Org/10.1080/10615806.2011.627507

Harville EW, Xiong X, Smith BW, Pridjian G, Elkind-Hirsch K, & Buekens P (2011). Combined 
effects of Hurricane Katrina and Hurricane Gustav on the mental health of mothers of small 
children. Journal of Psychiatric and Mental Health Nursing, 18(4), 288–296. 10.1111/j.
1365-2850.2010.01658.x [PubMed: 21418428] 

Ho SMY, Law LSC, Wang G-L, Shih S-M, Hsu S-H, & Hou Y-C (2013). Psychometric analysis of the 
Chinese version of the Posttraumatic Growth Inventory with cancer patients in Hong Kong and 
Taiwan. Psycho-Oncology, 22(3), 715–719. 10.1002/pon.3024 [PubMed: 22213595] 

Holtmaat K, van der Spek N, Cuijpers P, Leemans CR, & Verdonck-de Leeuw IM (2017). 
Posttraumatic growth among head and neck cancer survivors with psychological distress. Psycho-
Oncology, 26(1), 96–101. 10.1002/pon.4106 [PubMed: 26918531] 

Hyre AD, Benight CC, Tynes LL, Rice J, DeSalvo KB, & Muntner P (2008). Psychometric properties 
of the Hurricane Coping Self-Efficacy measure following Hurricane Katrina. The Journal of 
Nervous and Mental Disease, 196(7), 562–567. 10.1097/NMD.0b013e31817d016c [PubMed: 
18626297] 

Jin Y, Xu J, Liu H, & Liu D (2014). Posttraumatic Stress Disorder and Posttraumatic Growth Among 
Adult Survivors of Wenchuan Earthquake After 1 Year: Prevalence and Correlates. Archives of 
Psychiatric Nursing, 28(1), 67–73. https://doi.Org/10.1016/j.apnu.2013.10.010 [PubMed: 
24506990] 

Schneider et al. Page 10

Psychol Trauma. Author manuscript; available in PMC 2020 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.Org/10.1016/j.psychres.2011.10.022
https://doi.Org/10.1016/j.psychres.2011.10.022
https://doi.Org/10.1080/10615806.2011.627507
https://doi.Org/10.1016/j.apnu.2013.10.010


Karanci AN, Işıklı S, Aker AT, Gül Eİ, Erkan BB, Ozkol H, & Güzel HY (2012). Personality, 
posttraumatic stress and trauma type: factors contributing to posttraumatic growth and its domains 
in a Turkish community sample. European Journal of Psychotraumatology, 3 10.3402/
ejpt.v3i0.17303

Kleim B, & Ehlers A (2009). Evidence for a curvilinear relationship between posttraumatic growth and 
posttrauma depression and PTSD in assault survivors. Journal of Traumatic Stress, 22(1), 45–52. 
10.1002/jts.20378 [PubMed: 19230007] 

Kroenke K, Spitzer RL, & Williams JBW (2003). The Patient Health Questionnaire-2: validity of a 
two-item depression screener. Medical Care, 41(11), 1284–1292. 10.1097/01.MLR.
0000093487.78664.3C [PubMed: 14583691] 

Kroenke K, Spitzer RL, Williams JBW, & Löwe B (2009). An ultra-brief screening scale for anxiety 
and depression: the PHQ-4. Psychosomatics, 50(6), 613–621. https://doi.Org/10.1176/appi.psy.
50.6.613 [PubMed: 19996233] 

Kroenke K, Spitzer RL, Williams JBW, Monahan PO, & Löwe B (2007). Anxiety disorders in primary 
care: prevalence, impairment, comorbidity, and detection. Annals of Internal Medicine, 146(5), 
317–325. [PubMed: 17339617] 

Leon KA, Hyre AD, Ompad D, DeSalvo KB, & Muntner P (2007). Perceived stress among a 
workforce 6 months following hurricane Katrina. Social Psychiatry and Psychiatric Epidemiology, 
42(12), 1005–1011. 10.1007/s00127-007-0260-6 [PubMed: 17932611] 

Lieberman MA, Golant M, Giese-Davis J, Winzlenberg A, Benjamin H, Humphreys K, Spiegel D 
(2003). Electronic support groups for breast carcinoma: a clinical trial of effectiveness. Cancer, 
97(4), 920–925. 10.1002/cncr.11145 [PubMed: 12569591] 

Linley PA, Andrews L, & Joseph S (2007). Confirmatory Factor Analysis of the Posttraumatic Growth 
Inventory. Journal of Loss and Trauma, 12(4), 321–332. 10.1080/15325020601162823

Liu A-N, Wang L-L, Li H-P, Gong J, & Liu X-H (2017). Correlation Between Posttraumatic Growth 
and Posttraumatic Stress Disorder Symptoms Based on Pearson Correlation Coefficient: A Meta-
Analysis. The Journal of Nervous and Mental Disease, 205(5), 380–389. 10.1097/NMD.
0000000000000605 [PubMed: 27875386] 

Lowe SR, Manove EE, & Rhodes JE (2013). Posttraumatic stress and posttraumatic growth among 
low-income mothers who survived Hurricane Katrina. Journal of Consulting and Clinical 
Psychology, 81(5), 877–889. 10.1037/a0033252 [PubMed: 23750467] 

Mack J, Herrberg M, Hetzel A, Wallesch CW, Bengel J, Schulz M, Schönberger M (2015). The 
factorial and discriminant validity of the German version of the Posttraumatic Growth Inventory in 
stroke patients. Neuropsychological Rehabilitation, 25(2), 216–232. https://doi.Org/
10.1080/09602011.2014.918885 [PubMed: 24885533] 

Maclean JC, Popovici I, & French MT (2016). Are natural disasters in early childhood associated with 
mental health and substance use disorders as an adult? Social Science & Medicine (1982), 151, 
78–91. https://doi.Org/10.1016/j.socscimed.2016.01.006 [PubMed: 26789078] 

Maercker A, & Zoellner T (2004). The Janus Face of Self-Perceived Growth: Toward a Two-
Component Model of Posttraumatic Growth. Psychological Inquiry, 15(1), 41–48. 
10.2307/20447200

McCanlies EC, Mnatsakanova A, Andrew ME, Burchfiel CM, & Violanti JM (2014). Positive 
psychological factors are associated with lower PTSD symptoms among police officers: post 
Hurricane Katrina. Stress and Health: Journal of the International Society for the Investigation of 
Stress, 30(5), 405–415. 10.1002/smi.2615 [PubMed: 25476965] 

Morris BA, Wilson B, & Chambers SK (2013). Newfound compassion after prostate cancer: a 
psychometric evaluation of additional items in the Posttraumatic Growth Inventory. Supportive 
Care in Cancer: Official Journal of the Multinational Association of Supportive Care in Cancer, 
21(12), 3371–3378. 10.1007/s00520-013-1903-7 [PubMed: 23928999] 

Mystakidou K, Tsilika E, Parpa E, Kyriakopoulos D, Malamos N, & Damigos D (2008). Personal 
growth and psychological distress in advanced breast cancer. Breast (Edinburgh, Scotland), 17(4), 
382–386. https://doi.Org/10.1016/j.breast.2008.01.006

Neter J, Wasserman W, & Kutner MH (1990). Applied Linear Statistical Models: Regression, Analysis 
of Variance, and Experimental Designs. Irwin.

Schneider et al. Page 11

Psychol Trauma. Author manuscript; available in PMC 2020 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.Org/10.1176/appi.psy.50.6.613
https://doi.Org/10.1176/appi.psy.50.6.613
https://doi.Org/10.1080/09602011.2014.918885
https://doi.Org/10.1080/09602011.2014.918885
https://doi.Org/10.1016/j.socscimed.2016.01.006
https://doi.Org/10.1016/j.breast.2008.01.006


Nishi D, Matsuoka Y, & Kim Y (2010). Posttraumatic growth, posttraumatic stress disorder and 
resilience of motor vehicle accident survivors. BioPsychoSocial Medicine, 4, 7 
10.1186/1751-0759-4-7 [PubMed: 20573276] 

Norris FH, Perilla JL, Riad JK, Kaniasty K, & Lavizzo EA (1999). Stability and change in stress, 
resources, and psychological distress following natural disaster: Findings from hurricane Andrew. 
Anxiety, Stress, and Coping, 12(4), 363–396. 10.1080/10615809908249317

Pietrzak RH, Tracy M, Galea S, Kilpatrick DG, Ruggiero KJ, Hamblen JL, … Norris FH (2012). 
Resilience in the face of disaster: prevalence and longitudinal course of mental disorders following 
hurricane Ike. PloS One, 7(6), e38964 10.1371/journal.pone.0038964 [PubMed: 22761716] 

Pietrzak RH, Van Ness PH, Fried TR, Galea S, & Norris FH (2013). Trajectories of posttraumatic 
stress symptomatology in older persons affected by a large-magnitude disaster. Journal of 
Psychiatric Research, 47(4), 520–526. 10.1016/j.jpsychires.2012.12.005 [PubMed: 23290559] 

Roepke AM (2015). Psychosocial interventions and posttraumatic growth: a meta-analysis. Journal of 
Consulting and Clinical Psychology, 83(1), 129–142. 10.1037/a0036872 [PubMed: 24841865] 

Schwartz R, Liu B, Sison C, Kerath SM, Breil T, Murphy L, & Taioli E (2016). Study Design and 
Results of a Population-Based Study on Perceived Stress Following Hurricane Sandy. Disaster 
Medicine and Public Health Preparedness, 10(3), 325–332. 10.1017/dmp.2015.157 [PubMed: 
27113715] 

Schwartz RM, Rothenberg P, Kerath SM, Liu B, & Taioli E (2016). The lasting mental health effects of 
Hurricane Sandy on residents of the Rockaways. Journal of Emergency Management (Weston, 
Mass.), 14(4), 269–279. 10.5055/jem.2016.0292

Schwartz RM, Sison C, Kerath SM, Murphy L, Breil T, Sikavi D, & Taioli E (2015). The impact of 
Hurricane Sandy on the mental health of New York area residents. American Journal of Disaster 
Medicine, 10(4), 339–346. 10.5055/ajdm.2015.0216 [PubMed: 27149315] 

Shakespeare-Finch J, & Barrington AJ (2012). Behavioural changes add validity to the construct of 
posttraumatic growth. Journal of Traumatic Stress, 25(4), 433–439. 10.1002/jts.21730 [PubMed: 
22848020] 

Shand LK, Cowlishaw S, Brooker JE, Burney S, & Ricciardelli LA (2015). Correlates of post-
traumatic stress symptoms and growth in cancer patients: a systematic review and meta-analysis. 
Psycho-Oncology, 24(6), 624–634. 10.1002/pon.3719 [PubMed: 25393527] 

Siqveland J, Nygaard E, Hussain A, Tedeschi RG, & Heir T (2015). Posttraumatic growth, depression 
and posttraumatic stress in relation to quality of life in tsunami survivors: a longitudinal study. 
Health and Quality of Life Outcomes, 13, 18 10.1186/s12955-014-0202-4 [PubMed: 25889940] 

Taku K, Cann A, Calhoun LG, & Tedeschi RG (2008). The factor structure of the posttraumatic growth 
inventory: a comparison of five models using confirmatory factor analysis. Journal of Traumatic 
Stress, 21(2), 158–164. 10.1002/jts.20305 [PubMed: 18404631] 

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

Thienkrua W, Cardozo BL, Chakkraband MLS, Guadamuz TE, Pengjuntr W, Tantipiwatanaskul P, 
Thailand Post-Tsunami Mental Health Study Group. (2006). Symptoms of posttraumatic stress 
disorder and depression among children in tsunami-affected areas in southern Thailand. JAMA, 
296(5), 549–559. https://doi.Org/10.1001/jama.296.5.549 [PubMed: 16882961] 

Weathers F, Litz B, Herman D, Huska JA, & Keane T (1993). The PTSD Checklist (PCL): Reliability, 
validity, and diagnostic utility.

Yun K, Lurie N, & Hyde PS (2010). Moving Mental Health into the Disaster-Preparedness Spotlight. 
New England Journal of Medicine, 363(13), 1193–1195. 10.1056/NEJMp1008304 [PubMed: 
20860498] 

Schneider et al. Page 12

Psychol Trauma. Author manuscript; available in PMC 2020 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://doi.Org/10.1001/jama.296.5.549


Impact Statement:

Posttraumatic Growth (PTG) is one aspect of a potentially positive response to trauma. 

When conducting post-trauma clinical intervention, it would be beneficial for mental 

health professionals to focus on the treatment of depression symptoms in addition to 

PTSD as those with symptoms of both disorders are less likely to demonstrate post-

traumatic growth in the face of trauma.
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Figure 1. 
Adjusted effect of PTSD score on PTG score, stratified by probable depression. Results are 

from the post-hoc multiple linear regression model including the interaction between PTSD 

score and probable depression, adjusted for mean values of all other covariates in the model.
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Table 1

Description of Study Population and PTG Score

Characteristic
n 

a % M SD ZM-W

Gender

 Male 606 44.7 22.23 15.71 −2.01*

 Female 749 55.3 23.91 15.90

Race

 White 643 48.3 20.56 15.11 −5.66***

 Non-white 689 51.7 25.53 16.08

Hispanic Ethnicity

 No 1082 81.2 22.93 15.76 0.90

 Yes 250 18.8 23.96 16.02

Education

 < HS 221 16.9 26.2 15.83 3.29***

 ≥ HS 1089 83.1 22.39 15.71

Alcohol Misuse 1.14

 No 783 57.8 22.74 16.42

 Yes 572 42.2 23.73 14.98

Recreational Drug Use 1.49

 No 1085 81.7 22.78 16.03

 Yes 243 18.3 24.43 14.69

Smoking

 No 993 73.8 21.71 16.08 5.58***

 Yes 353 26.2 27.22 14.32

History of Mental Illness

 No 971 71.8 22.44 16.14 2.48*

 Yes 381 28.2 24.86 14.91

Currently in Treatment

 No 1082 82.7 22.39 15.94 2.88**

 Yes 226 17.3 25.72 14.63

Probable Depression

 No 1014 74.8 22.02 16.18 4.50***

 Yes 342 25.2 26.51 14.24

Probable Anxiety

 No 969 71.5 22.13 16.45 3.71***
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Characteristic
n 

a % M SD ZM-W

 Yes 387 28.5 25.7 13.85

Correlation between Continuous Study Variables and PTG Score

Characteristic M SD ρ

Age (years) 43.1 17.34 .08**

Elapse time (months) since Sandy 29.18 10.17 .09**

Exposure (checklist) 5.21 4.39 .32***

PTSD symptoms 29.21 14.67 .37***

Note. N = 1,356. M = mean; SD =standard deviation; ρ = Spearman’s rank correlation coefficient; ZM-W = Large sample Z approximation to the 

Mann-Whitney U distribution; HS = high school; PTSD = posttraumatic stress disorder.

a.
Frequencies may not add to total due to missing values.

*
p < .05,

**
p < .01,

***
p < .001.
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Table 2

Multiple Linear Regression Analysis Predicting Post Traumatic Growth (PTG) Score

Variable B SE t

Intercept 7.88 2.24   3.52***

Probable Depression, Yes vs. No −1.90 1.24 −1.53

PTSD Score
a 2.04 0.34   6.05***

Probable Anxiety, Yes vs. No −1.29 1.13 −1.14

Race, Non-white vs. white 5.90 0.91   6.49***

Gender, Female vs. Male 1.21 0.81   1.49

Education, ≥ HS vs. < HS 0.02 1.17   0.02

Hispanic Ethnicity, Yes vs. No 3.38 1.17   2.89**

Alcohol Misuse, Yes vs. No 0.11 0.85   0.13

Smoking, Yes vs. No 3.18 0.97   3.28**

History of Mental Illness, Yes vs. No −0.35 1.02 −0.34

Currently in Treatment, Yes vs. No −1.19 1.19 −1.00

Recreational Drug Use, Yes vs. No −1.30 1.06 −1.22

Age, years 0.00 0.03   0.09

Elapse time (months) since Sandy 0.05 0.04   1.26

Exposure (checklist) 0.70 0.10   7.11***

R2 .17

Note. N=1,226. SE = standard error; PTSD = posttraumatic stress disorder; HS = high school. Probable depression ≥ 3 and probable anxiety ≥3 on 
PHQ-4 Questionnaire. PTSD symptom score summed from PCL-S Questionnaire.

a.
PTSD B expressed in units of 10.

*
p < .05,

**
p < .01,

***
p < .001.
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Table 3

Post Hoc Multiple Linear Regression Analysis Predicting Post Traumatic Growth (PTG) Score

Variable B SE t

Intercept 5.20 2.33   2.23*

Probable Depression, Yes vs. No 6.52 2.52   2.58**

PTSD Score
a 3.24 0.46   7.05***

PTSD Score*Probable Depression −2.22 0.58 −3.82***

Probable Anxiety, Yes vs. No −1.55 1.13 −1.38

Race, Non-white vs. white 5.74 0.91   6.34***

Gender, Female vs. Male 1.22 0.81   1.51

Education, ≥ HS vs. < HS −0.15 1.17 −0.13

Hispanic Ethnicity, Yes vs. No 3.30 1.16   2.84**

Alcohol Misuse, Yes vs. No 0.26 0.85   0.31

Smoking, Yes vs. No 2.97 0.97   3.06**

History of Mental Illness, Yes vs. No −0.55 1.02 −0.54

Currently in Treatment, Yes vs. No −1.19 1.19 −1.01

Recreational Drug Use, Yes vs. No −1.22 1.06 −1.15

Age, years 0.00 0.03   0.14

Elapse time (months) since Sandy 0.05 0.04   1.27

Exposure (checklist) 0.66 0.10   6.64***

R2 .18

Note. N=1,226. SE (B) = standard error; PTSD = posttraumatic stress disorder; HS = high school. Probable depression >=3 and Probable anxiety 
>=3 on PHQ-4 Questionnaire. PTSD symptom score summed from PCL-S Questionnaire.

a.
PTSD B expressed in units of 10.

*
p < .05,

**
p < .01,

***
p < .001.
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