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Abstract

Although psychological research on sport injury has long focused on negative responses to injury, 

investigators have begun to explore positive consequences as well. This study examined 

adversarial growth longitudinally after anterior cruciate ligament (ACL) surgery and rehabilitation. 

Participants (N = 108) completed questionnaires measuring: (a) aspects of adversarial growth 

before ACL surgery and at 6, 12, and 24 months after surgery; and (b) daily pain and negative 

mood for 42 days postoperatively. Although most participants reported little or no adversarial 

growth due to their injury and rehabilitation, significant increases over preoperative values were 

found at 6 months postsurgery for three aspects of adversarial growth. Daily pain and negative 

mood were positively associated with aspects of adversarial growth at 6- and 12-months 

postsurgery. It appears that modest, but detectable increases in aspects of perceived adversarial 

growth can occur after ACL reconstruction and be related to indices of adversity experienced 

during rehabilitation.
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From the initial published study of the psychological consequences of sport injury (Little, 

1966) to the current decade, research on how athletes respond psychologically to injury has 

had a decidedly negative tone. A wide variety of adverse cognitive (e.g., intrusive thoughts, 

decreased self-esteem), emotional (e.g., anger, anxiety, sadness, fear), and behavioral (e.g., 

suicide, disordered eating, alcohol consumption) reactions to sport injury have been 

documented (Leddy, Lambert, & Ogles, 1994; Martens, Dams-O’Connor, & Beck, 2006; 

Shuer & Dietrich, 1997; Smith & Milliner, 1994; Sundgot-Borgen, 1994; Wiese-Bjornstal, 

Smith, Shaffer, & Morrey, 1998). Such negativity is understandable in light of the goal 

disruption, pain, physical limitations, social isolation, threats to identity, and other aversive 

experiences that can accompany sport injury (Petitpas & Danish, 1995).
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Despite the preponderance of seemingly negative psychological consequences, the responses 

of athletes to injury are not uniformly negative. Indeed, the vast majority of a sample of elite 

skiers with injuries reported experiencing one or more benefits as a result of incurring their 

injuries (Udry, Gould, Bridges, & Beck, 1997). Although some of the positive consequences 

of injury pertained to physical-technical development (e.g., skiing with better technique), 

most of the skiers identified psychological benefits in the areas of personal growth (e.g., 

developing non-sport interests, becoming a more empathic person) and psychologically-

based performance enhancement (e.g., improving mental toughness, increasing motivation). 

Results of other qualitative studies have substantiated and elaborated on the themes of 

positivity described by Udry et al. (1997). Specifically, the studies (e.g., Galli & Reel, 

2012b; Galli & Vealey, 2008; Podlog & Eklund, 2006; Rodenkirk, 1999; San José, 2003; 

Tracey, 2003; Wadey, Clark, Podlog, & McCullough, 2013; Wadey, Evans, Evans, & 

Mitchell, 2011) have provided additional examples of the themes that Udry et al. identified, 

documented perceived benefits of injury in samples of athletes in sports other than skiing, 

and, in some cases, identified themes not evident in the responses of the participants in the 

Udry et al. study.

The notion of people incurring positive consequences as a result of experiencing adversity is 

not new, as evidenced by the oft-paraphrased quote of Nietzsche (1889/1990) from more 

than a century ago: “From life’s school of war: what does not kill me makes me stronger.” 

Reports of growth have been documented for a wide variety of adverse events, including 

those that involve threats to health and physical functioning (for a review, see Linley & 

Joseph, 2004). Various terms have been used to describe growth occurring after experiencing 

such circumstances, including adversarial growth (Linley & Joseph, 2004), benefit finding 

(Tennen & Affleck, 2002), perceived benefits (McMillan & Fisher, 1998), posttraumatic 

growth (Tedeschi & Calhoun, 1996), and stress-related growth (Park, Cohen, & Murch, 

1996). As noted by Joseph and Linley (2006), the “terms have been used interchangeably, 

and there is not a single agreed collective term for this field of study” (p. 1042). Because we 

sought to examine positive changes after sport injury in a general sense, without considering 

whether the injury and its sequelae were traumatic versus merely stressful, we used the term 

adversarial growth (Linley & Joseph, 2004) in the current study.

Several theoretical perspectives have been developed to explain why and how people might 

benefit from adversity. Among the most widely studied perspectives are a functional-

descriptive model (Calhoun, Cann, & Tedeschi, 2010; Calhoun & Tedeschi, 1998; Tedeschi 

& Calhoun, 1995, 2004), an organismic valuing theory (Joseph & Linley, 2005), and an 

affective-cognitive processing model (Joseph, Murphy, & Regel, 2012). All three approaches 

have been used to guide research on reports of growth experienced after sport injury and 

other adverse events encountered by athletes (e.g., Galli & Reel, 2012a; Howells & Fletcher, 

2015; Wadey, Podlog, Galli, & Mellalieu, 2016). Although there are differences among the 

three perspectives, they can be viewed as more complementary than competing. Each of the 

models focuses on how growth is a product of the cognitive processing that occurs in 

response to the disruptive impact that stressful and traumatic events can have on people’s 

views of themselves and the world (Joseph & Linley, 2006). Cognitive processes of 

importance in experiencing growth after adverse events are appraisal (i.e., interpreting the 

personal relevance of the event and one’s ability to deal with it), assimilation (i.e., 
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incorporating the event into existing views of oneself and the world), and accommodation 

(i.e., developing new views of oneself and the world that incorporate the event). Cognitive 

processes, particularly appraisal, are central in the integrated model of psychological 

response to sport injury (Wiese-Bjornstal et al., 1998).

Consistent with the tenets of the functional-descriptive model, organismic valuing theory, 

and affective-cognitive processing model, Galli and Vealey (2008) argued that adverse 

events such as injury can have an agitating effect on athletes, producing unpleasant 

emotions, mental struggles, and deployment of coping strategies that, in combination, can 

facilitate positive outcomes (e.g., learning valuable lessons, gaining perspective, 

appreciating support from others, becoming stronger). Thus, athletes who sustain injuries but 

experience no agitation in the aftermath of the injuries would be expected to report less 

growth than those who experience agitation. In support of this notion, it has been shown 

outside of the sport domain that perceptions of the severity or adverse impact of stressors are 

positively associated with adversarial growth (Armeli, Gunthert, & Cohen, 2001; Park et al., 

1996; Tedeschi & Calhoun, 1996).

Although the literature on the positive psychological consequences of sport injury has been 

useful in identifying the domains in which benefits are experienced after injury, the reliance 

on retrospective and cross-sectional research designs has limited the extent to which the 

temporal dynamics of postinjury adversarial growth are understood. It is important to use 

methods that reflect that growth is fundamentally a process, not an event. Consequently, 

researchers have called for the implementation of longitudinal studies to examine the course 

of adversarial growth after sport injury (e.g., Galli & Reel, 2012b; Wadey et al., 2011). 

Outside the sport injury literature, although it has been assumed that perceived benefits 

emerge “relatively late in the process of adapting to a major loss or threatening event…

benefits appear to be found within weeks of the event and retained for many years” (Tennen 

& Affleck, 2002, pp. 590–591). Specific to sport injury, however the retrospective qualitative 

findings of Wadey et al. (2011) suggest that athletes may experience different kinds of 

benefits during different phases of the injury recovery process. For example, athletes might 

experience a strengthened social support network at injury onset, or they might gain 

perspective on their injuries at the end of rehabilitation when they are transitioning back into 

sport.

In light of the dearth of longitudinal studies of positive psychological responses to sport 

injury, the main purpose of the current study is to examine longitudinally adversarial growth 

after a single type of injury—a torn anterior cruciate ligament (ACL)—using a 

multidimensional measure of adversarial growth. Use of a longitudinal research design 

afforded the opportunity to assess how adversarial growth unfolded after surgery, over the 

course of rehabilitation, and beyond. Although individuals may vary in terms of the rate and 

extent of their recovery from ACL tears and the surgery that typically follows, holding the 

type of injury constant helped reduce the variance in adversarial growth attributable to 

injury- and rehabilitation-related factors. ACL tears are a suitable type of injury to select for 

a study of adversarial growth for several reasons. In addition to the trauma of the injury, 

reconstructive surgery and its aftermath, which typically features a long (≥ 6 months) and 

sometimes painful rehabilitation and can include periodic setbacks and apprehension about 
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reinjury during the return to sport, can be substantial stressors and sources of negative 

emotions (Ardern, Kvist, & Webster, 2015; Carson & Polman, 2008; Heijne, Axelsson, 

Werner, & Biguet, 2008). Sport injuries in general (Brewer, 1993) and ACL injuries in 

particular (Brewer et al., 2010) constitute threats to the self-identity of athletes. Perceived 

adversarial growth has been documented after ACL tears (Rodenkirk, 1999) and other less 

severe injuries (Salim, Wadey, & Diss, 2015). Use of a multidimensional measure of 

adversarial growth allowed for a quantitative investigation of findings suggesting that 

temporal factors may play a role in the salience of various types of adversarial growth 

(Wadey et al., 2011). In light of the general lack of longitudinal changes in perceived 

benefits of experiencing threatening events outside the realm of sport (Tennen & Affleck, 

2002), however, no hypotheses were advanced for the primary purpose of the study.

A secondary purpose of the current study was to examine the association between the 

magnitude of distress (in the form of pain and negative mood) experienced during the 

immediate postsurgical rehabilitation period, when pain and negative mood are at their peak 

(Morrey, Stuart, Smith, & Wiese-Bjornstal, 1999; Tripp, Stanish, Coady, & Reardon, 2004), 

and the amount of growth experienced after rehabilitation had ended. In accordance with the 

hypothesis of Galli and Vealey (2008) that agitation experienced after an adverse event may 

contribute to positive outcomes, it was predicted that pain and negative mood experienced 

during rehabilitation would be directly related to adversarial growth after rehabilitation had 

concluded.

Method

Participants

Participants were 108 ACL reconstructive surgery patients (72 men and 36 women) who 

ranged in age from 14 to 54 (M = 29.38, SD = 9.93) years. Participants were recruited from 

a sample of 109 consecutive patients who had ACL reconstruction surgery with one of the 

three orthopedic surgeons involved in the study and who were scheduled to complete their 

postoperative rehabilitation at one of the three physical therapy practices affiliated with the 

investigation (one patient who was eligible for the study declined to participate). According 

to the reports of participants, the sample was predominantly White (90%) and included a 

balance of competitive (47%) and recreational (49%) athletes, the vast majority of whom 

indicated that they had been injured during sport participation (80%). Participants reported 

involvement in a wide variety of individual and team sports, including soccer (22%), 

basketball (13%), American football (10%), and skiing (9%).

Measures

Questionnaires were used to obtain data pertaining to demographic and injury-related 

variables (e.g., age, gender, race/ethnicity, date of ACL injury, date of ACL surgery) and 

assess pain, negative mood, knee symptoms and functioning, and adversarial growth. 

Ratings of the average amount of pain that participants experienced on a given day were 

given on a numerical rating scale (NRS) that had endpoints of 0 (no pain) and 10 (pain as 
bad as it can be). Strong support has been obtained for the validity of numerical rating scales 

as indices of pain intensity (Jensen & Karoly, 2001), as evidenced by research showing, for 
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example, that they are strongly related to other indices of pain intensity (Jensen, Karoly, 

O’Riordan, Bland, & Burns, 1989), useful for documenting clinically important changes in 

pain intensity (Farrar, Young, LaMoreaux, Werth, & Poole, 2001; Salaffi, Stancati, Silvestri, 

Ciapetti, & Grassi, 2004), and sensitive to temporal changes in pain intensity after ACL 

surgery (Cupal & Brewer, 2001). Negative mood was assessed with a 9-item version of the 

Profile of Mood States—B (POMS-B) (Lorr & McNair, 1982) that has 3 items 

corresponding to each of 3 negative mood states (hostility, depression, and anxiety). Affleck, 

Tennen, Pfeiffer, and Fifield (1987) created the scale by selecting items from the POMS-B 

that were highly correlated with POMS-B total scores in a study of patients with rheumatoid 

arthritis. Item response options on the abbreviated POMS-B range from 0 (very much unlike 
this) to 3 (very much like this) (Affleck, Tennen, Urrows, & Higgins, 1992). Negative mood 

scores can, therefore, range from 0 to 27, with higher scores representing greater negative 

mood. In the current study, an alpha coefficient of .86 was found for the negative mood scale 

when administered to participants prior to surgery.

Knee symptoms and functioning, which were assessed to ensure that perceptions of growth 

were not simply reflections of improvements in knee status, were measured with the Knee 

Outcomes Survey—Sports Activities Scale (KOS-SAS; Borsa, Lephart, & Irrgang, 1998). 

The KOS-SAS is a 10-item self-report questionnaire with items that tap the extent to which 

knee symptoms such as pain, stiffness, swelling, and giving way affect: (a) respondents’ 

sports activity involvement (e.g., “To what degree does pain in your knee affect your sports 

activity level?”); and (b) the extent to which respondents’ ability to perform sport tasks such 

as running, jumping, and cutting is affected by their knee (e.g., “How does your knee affect 

your ability to jump and land on your involved leg?”). All items are scored on Likert type 

scales ranging from 0 to 5, with higher scores representing lesser impact of knee symptoms 

on sports activity involvement or greater ability to perform sport tasks. A 100-point 

(maximum) scale is created by summing the individual item scores and multiplying the total 

by 2. Correlations ranging from .67 to .87 have been obtained between KOS-SAS scores and 

those of similar knee scoring systems (Borsa et al., 1998). In the current study, a Cronbach’s 

alpha coefficient of .91 was obtained for the KOS-SAS.

Adversarial growth was measured with the Posttraumatic Growth Inventory (PTGI; Tedeschi 

& Calhoun, 1996), a 21-item self-report instrument with subscales assessing 5 types of 

perceived benefits of experiencing stressful events: (a) new possibilities (5 items; e.g., “New 

opportunities are available which wouldn’t have been otherwise.”), (b) relating to others (7 

items; e.g., “A sense of closeness with others.”), (c) personal strength (4 items; e.g., 

“Knowing I can handle difficulties.”), (d) spiritual change (2 items; e.g., “I have a stronger 

religious faith.”), and (e) appreciation of life (3 items; e.g., “Appreciating each day.”). Items 

are scored on a scale from 0 (I did not experience this change as a result of my crisis) to 5 (I 
experienced this change to a very great degree as a result of my crisis.). Higher scores on 

each subscale correspond to greater perceived growth in the particular domain covered by 

the subscale. Participants were instructed to complete the PTGI with respect to the degree to 

which the changes indicated in the items had occurred in their life as a result of their ACL 

injury and rehabilitation. Tedeschi and Calhoun presented evidence in support of the internal 

consistency and test-retest reliability of the PTGI and found that scores on all of the PTGI 

subscales with the exception of the one assessing spiritual change were higher among people 
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who had experienced severe trauma than those who had experienced no trauma. Subsequent 

investigations have provided further support for the factor structure of the PTGI (Linley, 

Andrews, & Joseph, 2007; Taku, Cann, Calhoun, & Tedeschi, 2008). Cronbach’s alpha 

coefficients ranging from .83 to .90 were obtained for the PTGI subscales in the current 

study.

Procedure

The Institutional Review Board at the institution where the research was conducted approved 

the procedures used in this study. As part of a larger investigation of rehabilitation 

adherence, the study was carried out in compliance with the ethical standards delineated in 

the 1964 Declaration of Helsinki. Before they had ACL reconstruction surgery, participants 

(and their parent/guardian when appropriate) signed an informed consent document and 

completed a set of questionnaires that included items pertaining to demographic and injury-

related information, the NRS, the abbreviated POMS-B, the KOS-SAS, and the PTGI. 

Participants were given 15 dollars for completing the preoperative battery.

At their first postoperative clinic-based physical therapy session, participants received 42 

questionnaire booklets and 42 business reply (i.e., postage-paid) envelopes. The booklets 

included the NRS and the abbreviated POMS-B. Participants were instructed to complete the 

questionnaires at the end of each day and send them to the research team the next day 

through the mail. As an incentive to provide data on a daily basis, participants were paid one 

dollar for each questionnaire booklet that they mailed in and a bonus of seven dollars for 

each week in which they returned all seven booklets. A debriefing concluded the 

involvement of participants in the study.

At approximately 6, 12, and 24 months postsurgery, participants again completed the KOS-

SAS and the PTGI. Participants were paid 15 dollars for each set of postoperative 

questionnaires that they completed.

Data Analysis

Aggregated measures of daily pain and daily negative mood were computed by averaging 

participants’ daily pain and daily negative mood scores over the 42-day assessment period. 

A 6-week assessment window beginning directly after surgery was selected to include the 

challenges and pain of the immediate postoperative period and to ensure that the 

involvement of participants in supervised rehabilitation was covered by insurance. The data 

were inspected to determine whether the assumptions for parametric tests were met. Because 

PTGI subscale scores were uniformly positively skewed, the assumption of normality was 

not satisfied and nonparametric tests were used. Changes in PTGI subscale scores were 

examined in a series of Friedman tests. Significant χ2 values were followed up with a series 

of Wilcoxon signed-rank tests. To examine the associations of daily pain, daily negative 

mood, and knee symptoms and functioning with adversarial growth after ACL surgery, 

Spearman’s rank correlations were calculated among daily pain, daily negative mood, knee 

symptoms and functioning, and the PTGI subscales showing significant changes over the 

course of the study.
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Given that nonparametric statistics were used to address the main research questions of the 

study, it was not possible to include covariates in the analyses. Nevertheless, because 

demographic, and sport-, and injury-related factors can affect psychological responses to 

sport injury (Wiese-Bjornstal et al., 1998), multiple series of Kruskal-Wallis tests and 

Spearman’s rank correlation analyses were conducted to assess the bivariate associations 

between the PTGI subscales (assessed postoperatively) and variables assessed preoperatively 

that could conceivably have served as covariates if it had been possible to use parametric 

statistics (i.e., age, gender, type of sport, level of sport involvement, time since injury).

Results

Of the 108 participants in the study, 91 agreed to complete daily self-reports for 42 days 

during rehabilitation. Of the 3,822 booklets that were distributed, participants returned 3,628 

(95%) of them. The number of participants who completed the PTGI at the preoperative and 

postoperative assessments ranged from 81 to 107. Means and standard deviations of the 

measured variables for participants with complete PTGI responses at all four data collection 

points are presented in Table 1. Item means ranged from 1.05 to 1.42 for the relating to 

others subscale, 0.83 to 1.04 for the new possibilities subscale, 1.35 to 1.78 for the personal 

strength subscale, 0.44 to 0.65 for the spiritual change subscale, and 1.31 to 1.58 for the 

appreciation of life subscale. These values correspond to participants reporting that their 

ACL injury and rehabilitation prompted changes that were predominantly from “a very 

small degree” to “a small degree.” The modal response for all PTGI subscales at all 

preoperative and postoperative assessments was zero, corresponding to participants’ reports 

of no change due to their ACL injury and rehabilitation.

The Friedman tests yielded significant χ2 values for the relating to others, χ2(3, N = 62) = 

16.00, p = .001, personal strength, χ2(3, N = 62) = 11.54, p = .009, and spiritual change, 

χ2(3, N = 62) = 8.68, p = .03, subscales. The χ2 values for the new possibilities, χ2(3, N = 

62) = 4.69, p = .20, and appreciation for life, χ2(3, N = 62) = 3.00, p = .39, subscales were 

not statistically significant. Wilcoxon signed-rank tests performed on the relating to others 

subscale scores indicated that there was a significant increase in this form of adversarial 

growth from the preoperative assessment to the 6-month postsurgery assessment, Z = 2.05, p 
= .04, and did not change significantly for the remaining two assessments, both Zs < .33 and 

ps >.74. The 12- and 24-month postsurgery values for relating to others were both 

significantly higher than those for the preoperative assessment, both Zs > 2.34 and ps < .02. 

As with the relating to others subscale, Wilcoxon signed-rank tests performed on the 

personal strength subscale scores indicated that there was a significant increase in this form 

of adversarial growth from the preoperative assessment to the 6-month postsurgery 

assessment, Z = 2.19, p = .03, and did not change significantly for the remaining two 

assessments, both Zs < .94 and ps >.34. The 12-month postsurgery values for personal 

strength were significantly higher than those for the preoperative assessment, Z = 2.34, p < .

02, but the 24-month postsurgery values for personal strength did not differ from those for 

the preoperative assessment, Z = 1.84, p = .07. Wilcoxon signed-rank tests performed on the 

spiritual change subscale scores revealed a pattern of results that differed from that for the 

relating to others and personal strength subscales. There was a significant increase in 

spiritual change scores from the preoperative assessment to the 6-month postsurgery 
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assessment, Z = 2.27, p = .02; but scores decreased significantly to preoperative levels for 

the remaining two assessments, both Zs > 2.24 and ps <.03 in relation to the 6-month 

assessment and both Zs < .58 and ps > .56 in relation to the preoperative assessment.

Spearman’s rank correlations of daily pain, daily negative mood, and KOS-SAS scores with 

scores on the PTGI subscales showing significant changes over the course of the study (i.e., 

relating to others, personal strength, and spiritual change) are displayed in Table 2. A clear 

pattern of positive associations of both daily pain and daily negative mood with the PTGI 

relating to others and personal strength subscales and either daily pain or daily negative 

mood with the PTGI spiritual change subscale through 12 months postsurgery. By 24 

months postsurgery, significant associations with adversarial growth were found only for 

daily pain, which was positively associated with the PTGI relating to others and personal 

strength subscales. No significant correlations were found between the KOS-SAS and the 

PTGI subscales at any of the three postoperative assessments.

There were no significant differences in the Kruskal-Wallis tests comparing the PTGI 

subscale scores of men and women across the three postoperative assessments. The series of 

Kruskal-Wallis tests comparing competitive and recreational athletes on the 5 PTGI 

subscales across the three postoperative assessments revealed only one significant difference 

(with competitive athletes higher than recreational athletes on the new possibilities subscale 

at the 24-month assessment, p = .01). In the Kruskal-Wallis tests comparing participants on 

the PTGI subscales by type of sport, participants who indicated that they were involved in 

team sports (n = 73) had significantly higher scores than those who indicated that they were 

involved in individual sports (n = 31) on the relating to others (p = .04), new possibilities (p 
= .04), and personal strength (p = .001) subscales at 6 months postsurgery and the personal 

strength subscale (p = .01) at 24 months postsurgery. Spearman’s rank correlation analyses 

revealed that age and the number of days elapsed between the preoperative assessment and 

surgery were signficantly correlated with none of the PTGI subscales at any of the three 

postoperative assessments. Number of days elapsed between ACL injury and the respective 

6-, 12-, and 24-month postoperative assessments of the PTGI subscales was signficantly 

correlated only with the spiritual change subscale at the 12-month assessment (ρ = -.24, p = .

03).

Discussion

This study is the first of which we know to explicitly investigate positive psychological 

consequences of sport injury longitudinally. Although the study is not prospective with 

respect to injury occurrence, all participants were assessed on adversarial growth prior to 

ACL reconstruction surgery and rehabilitation, thereby providing a baseline for examining 

patterns of adversarial growth over time. Use of a validated multidimensional measure of 

adversarial growth allowed for differentiation of various aspects of adversarial growth, and 

assessment of daily pain and negative mood over the first 6 weeks of rehabilitation provided 

an opportunity to examine prospective associations between adversity during rehabilitation 

and subsequent adversarial growth.
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From a descriptive point of view, the most striking finding is the low levels of adversarial 

growth reported by participants. Taken together, an ACL tear, reconstructive surgery, and 

several months of postoperative rehabilitation would certainly seem to constitute a stressor 

of sufficient magnitude and duration to precipitate growth to a greater extent than that 

observed in the current study. It is possible that the sheer prevalence of ACL injuries coupled 

with advances in surgery and rehabilitation have normalized the injury and its sequelae to 

the point that it is viewed as a circumstance to cope with and move on from rather than as an 

opportunity for growth. Of course, this speculation requires empirical validation.

Despite the general lack of adversarial growth reported by participants, detectable changes 

were observed for multiple aspects of adversarial growth. Perceptions of growth in relating 

to others and personal strength increased from prior to surgery to 6 months after surgery and 

remained elevated through the 2-year assessment. Perceived growth in interpersonal 

relations and mental resolve have been documented in previous research on perceived 

benefits of injury (e.g., Galli & Reel, 2012b; Galli & Vealey, 2008; Podlog & Eklund, 2006; 

Rodenkirk, 1999; San José, 2003; Tracey, 2003; Udry et al., 1997; Wadey et al., 2013; 

Wadey, et al., 2011) and other sport-related forms of adversity (Galli & Reel, 2012a). 

Perceptions of spiritual change, however, were more ephemeral, increasing from the 

preoperative assessment to the 6-month assessment, but decreasing to presurgery levels 

thereafter. It is unclear why perceived spiritual change would diminish after the 6-month 

assessment, but it may have something to do with the fact that the most rapid and dramatic 

improvements in recovery occur during the first 6 months after ACL reconstruction. 

Spiritual change has not been a common theme among participants in previous studies of 

positive psychological responses to sport injury, so this form of adversarial growth may be 

more temporally-bound to the salient adversity-related features of ACL injury, surgery, and 

rehabilitation than the relating to others and personal strength aspects of adversarial growth. 

The patterns of means for the new possibilities and appreciation for life subscales were 

similar to those for the relating to others and personal strength subscales, but the trends were 

not strong enough to achieve statistical significance. Unlike perceiving spiritual change, 

perceiving new possibilities and having greater appreciation of life are frequently cited as 

psychological benefits of sport injury (e.g., Galli & Reel, 2012b; Galli & Vealey, 2008; 

Podlog & Eklund, 2006; Rodenkirk, 1999; San José, 2003; Tracey, 2003; Udry et al., 1997; 

Wadey et al., 2013; Wadey et al., 2011), so a study with greater statistical power might yield 

different results for these two variables.

Although it was not possible to examine the independent contributions of daily pain and 

negative mood to the prediction of adversarial growth while statistically controlling for 

improvement in knee symptoms and functioning, nonparametric statistics yielded a 

consistent set of significant prospective associations between the daily measures and the 

relating to others and personal strength subscales over the first 12 months postsurgery. These 

associations, when coupled with the nonsignificant concurrent correlations of knee 

symptoms and functioning with adversarial growth over the full duration of the study, 

suggest that the adversarial growth reported by participants after surgery was not simply a 

function of improved knee symptoms and functioning and that distress during ACL 

rehabilitation is positively related to subsequent reports of adversarial growth. The positive 

association between adversity (in the forms of pain and negative mood) and adversarial 
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growth is consistent with findings from studies examining stressors other than injury 

(Armeli et al., 2001; Park et al., 1996; Tedeschi & Calhoun, 1996) and a sport-specific 

model of positive responses to adversity in which agitation can have adaptive value (Galli & 

Vealey, 2008). Further research is needed to gain an understanding of how pain and negative 

mood reported during rehabilitation might translate into perceptions of psychological growth 

10 or more months later. Consistent with contemporary models of growth through adversity 

(e.g., functional-descriptive model, organismic valuing theory, affective-cognitive processing 

model), a thorough examination of the process of appraising and coping with the stressors 

encountered after ACL surgery would be a logical next step for investigators.

With the exception of type of sport (i.e., team versus individual), there were few significant 

bivariate associations between selected demographic and sport- and injury-related variables 

and the PTGI subscales at the three postoperative assessments. It is unclear why team sport 

athletes would report greater adversarial growth after ACL surgery than individual sport 

athletes. One possibility is that social support provided by teammates when athletes are early 

in the return to sport after ACL surgery and rehabilitation (i.e., the 6-month assessment) 

fosters cognitive appraisals of the situation that are compatible with perceptions of growth. 

Such an interpretation, which is consistent with the integrated model of psychological 

response to sport injury (Wiese-Bjornstal et al., 1998), warrants further investigation. The 

general lack of significant associations between the other five demographic-, sport-, and 

injury-related variables (i.e., age, gender, level of sport involvement, time between injury 

and the preoperative assessment, time since injury) and the PTGI subscales at any of the 

three postoperative assessments does not mean that these variables do not play a role in 

perceived adversarial growth after ACL surgery. Rather, one or more of these factors may 

emerge as important in a multivariate analytical context with criterion measures that are less 

skewed and have greater response variability than the PTGI subscales did in the current 

study.

A primary limitation of the current study should be taken into account when considering the 

results. Specifically, because adversarial growth was assessed exclusively with a self-report 

questionnaire, it is not possible to determine the extent to which postoperative changes in 

perceived adversarial growth reflected actual (i.e., veridical) changes in cognition and 

behavior. Although coaches have observed changes in athletes with injury similar to those 

documented in the current study (Wadey et al., 2013), people’s reports of adversarial growth 

are suspect (Tennen & Affleck, 2009) and do not necessarily correspond to longitudinal 

changes in aspects where growth is purported to occur (Frazier et al., 2009). That the 

majority of participants in the current study reported that they experienced little or no 

growth as a result of their ACL injury and rehabilitation raises the interesting possibility that 

some participants may have grown psychologically from their ACL-related experiences 

without realizing (and subsequently reporting) it. Consequently, as suggested by Wadey et 

al. (2013), behavioral indicators of adversarial growth should be included in future research 

to examine both perceived and actual adversarial growth over the course of rehabilitation. 

For example, the interpersonal behavior of participants could be observed and coded as a 

companion to the PTGI relating to others subscale.
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Overall, the findings indicate that ACL injury, surgery, and rehabilitation generally do not 

appear to be events that promote perceptions of adversarial growth. Most participants did not 

report having grown substantially, but those who did were more likely to have reported 

having experienced pain and negative mood to a greater extent during the rehabilitation 

period. Relating to others and personal strength were the areas in which enduring elevations 

in adversarial growth were reported, with perceived spiritual change occurring on a 

temporary basis. Through use of a longitudinal research design, the current study advances 

knowledge of positive psychological responses to injury. With further understanding of 

adversarial growth following sport injury, including the circumstances under which athletes 

with injuries are and are not likely to report experiencing growth, clinicians will be better 

positioned to foster growth in the athletes with whom they work.
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