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subscale assesses how an individual values himself/herself with statements such as “I feel 

inadequate” and “I have a low opinion of myself.”  The ED subscale assesses the level of 

emotion regulation with statements such as “I feel like I must hurt myself or others” and 

“I am prone to outbursts of anger or rage.” All items of the EDI-3 are presented in a 6-

point Likert scale ranging from 1 (never) to 6 (always).  Each participant rates each item 

based on its veracity to him/her.  Total scores were calculated for both of the 

aforementioned subscales.  Higher scores indicate lower self-esteem and higher levels of 

emotion dysregulation.  In validation studies, internal consistency for the LSE subscale 

was high (α = 0.89) among a clinical sample of U.S. adolescents, and moderately high for 

the ED subscale, α = 0.77.  The test-retest reliability coefficients were high for the LSE (r 

= 0.95) and ED (r = 0.93) subscales (Garner, 2004).  This study found the ED subscale to 

be highly reliable, α = 0.82, and the LSE to be moderately reliable, α = 0.57.   

Self-harm behavior questionnaire (SHBQ; Appendix F; Gutierrez , Osman, 

Barrios, & Kopper, 2001).  The SHBQ is a self-report measure of engagement in four 

types of self-harm behaviors: self-injury, attempted suicide, threatening harm, and 

suicidal ideation.  Only frequency of attempted suicide was used for the current study.  

Frequency was coded as follows: 0 (blank or never), 1 (once), 2 (twice), 3 (three times), 

and 4 (four times or more).  In validation studies, the internal consistency for the 

subscales of this measure has been found to be high, ranging from 0.89 to 0.96. 

Exercise motivations inventory – 2 (EMI-2; Appendix G; Ingledew, Markland, 

& Medley, 1998).  The EMI-2 is a 51-item self-report measure with 14 subscales of 

reasons for exercising: Stress Management, Revitalization, Enjoyment, Challenge, Social 

Recognition, Affiliation, Competition, Health Pressures, Ill-Health Avoidance, Positive 
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Health, Weight Management, Appearance, Strength and Endurance, and Nimbleness.  

The items are rated according to a 6-point Likert scale ranging from 0 (not at all true for 

me) to 5 (very true for me).  Individuals are asked to indicate whether each statement is 

personally true or would be true if he/she exercised regularly.  Examples of these 

statements include “to have a healthy body,” “to look more attractive,” “to stay slim,” 

and “to help manage stress.”  Subscale scores were obtained by calculating means of the 

appropriate items.  Validation studies report the median internal consistency for all the 

subscales to be high, α = 0.89 (Ingledew, Markland, & Medley, 1998).  This study also 

found the 51-item EMI-2 to be reliable, α = 0.98. 

Center for epidemiologic studies depression scale (CES-D; Appendix H; 

Miller, Anton, & Townson, 2008).  The CES-D comprises 20 self-report items designed 

to measure the severity of depressive symptoms experienced over the past seven days.  

Individuals are asked to respond to each item on a 4-point scale by indicating how often 

they feel what the sentence describes. The Likert scale ranges from 0 (rarely or none of 

the time; less than 1 day) to 3 (most or all of the time; 5-7 days).  After reverse coding 

item 4, 8, 12, and 16, a total score was calculated by summing all the items; it can range 

from 0 to 60 with higher scores indicating a higher severity of depressive symptoms.  The 

internal consistency coefficient for the CES-D has been reported as high, α = 0.91.  The 

test-retest reliability coefficient was moderately high, r = 0.87.  The validation and 

reliability study supports the use of the CES-D.  This study found the 20-item CES-D to 

be highly reliable, α = 0.80 

Results 

Analysis 
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Before the hypotheses were tested, t-tests were run to determine the presence of 

gender differences across frequency of self-harm, physical activity level, motivations for 

exercise, emotion dysregulation, self-esteem, and depression scores.  Additionally, a 

multiple analysis of variance (MANOVA) was run to determine whether frequency of 

self-harm and scores of depression, self-esteem, and emotional dysregulation differ 

across frequency groups of physical activity: low (scores below 34), medium (scores 

between 34 and 51), and high (scores above 51).  

To test hypothesis one, graphical and regression analyses were used to determine 

the relationship between self-harm and physical activity.  To test hypotheses two and 

four, hierarchical linear regression analysis was used to determine whether physical 

activity moderated the relationships between emotional dysregulation and NSSI as well 

as between depression and NSSI.  To test hypothesis three, bootstrapping guidelines, set 

forth by Preacher and Hayes (2004), were used with a hierarchical linear regression 

analysis to determine whether physical activity mediated the relationship between self-

esteem and NSSI.  Finally, to test hypothesis five, a bivariate correlation analysis was 

used to determine which specific exercise motivations associated with NSSI frequency; 

those with p-values of .2 or less were then analyzed by linear regression to determine 

how they associated with NSSI frequency. 

Data management 

Of the 167 who participated in the study, one high school student had a learning 

disorder and did not finish the survey; his data was excluded from the analysis.  Complete 

data for all measures were used; due to missing data, the number of participants varied by 

analysis.  Only 12 people reported any suicide attempts, which were not enough to 
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feasibly analyze the relationships between suicidality and emotional dysregulation, self-

esteem, depression, and physical activity.  Thus, suicide attempts were excluded from the 

self-harm variable analyzed.  However, analyses continued with NSSI frequency as the 

independent variable due to its prevalence; 41.3% of participants endorsed engaging in 

self-injury at least once across their lifetime (M = 57.78, SD = 186.35, median = 0.00, 

frequency range: 0—1300 instances). See Table 1 for mean frequencies of NSSI method 

and proportion of the sample engaging in that method. 

Table 1. 

Frequency statistics of NSSI method 

NSSI method 

Mean 

Frequency % of sample 

Cutting 8.77 15.6 

Biting 3.35 10.2 

Burning 0.55 7.8 

Carving 0.02 0.6 

Pinching 2.42 13.2 

Pulling Hair 8.04 17.5 

Severe Scratching 5.22 17.4 

Banging or Hitting Self 4.84 19.8 

Interfering w/ Wound Healing 21.37 23.4 

Rubbing Skin Against Rough 

Surface 1.92 7.8 

Sticking Self w/ Needles 0.27 3.6 

Swallowing Dangerous Substances 0.71 4.8 

Other 0 0 

 

Statistical transformations were performed on four variables prior to the 

regression analyses: NSSI frequency, depression, physical activity, and emotional 

dysregulation.  First, four participants reported more than 750 instances of self-injury, 

which skewed the distribution; a square root transformation was used to help correct 

skewness and kurtosis for NSSI frequency (M = 3.50, SD = 6.77).  Second, two different 

depression measures were used to appropriately survey the two sampled age cohorts.  The 
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scores from each depression measure were standardized (i.e., converted to z-scores) in 

order to combine into one total score of depression.1  Lastly, both physical activity and 

emotional dysregulation were mean centered in order to minimize multicollinearity in 

moderator analyses. 

Physical Activity Results 

Descriptive statistics showed that 64% (n=107) of participants endorsed engaging 

in a low frequency of weekly physical activity, 29.3% (n=49) reported medium 

frequency, 3% (n=5) reported high frequency, and six people did not answer the exercise 

questionnaire.  Due to the small number categorized as high frequency, the medium and 

high groups were combined for analysis.  Group differences regarding NSSI, depression, 

self-esteem, and emotional dysregulation were examined using a MANOVA.  Results can 

be found in Table 2 below.  Two of the four variables showed mean differences between 

the physical activity frequency groups.  Individuals who reported low levels of physical 

activity endorsed significantly more frequent NSSI than individuals who exercise more 

frequently.  Additionally, individuals who reported high levels of physical activity 

endorsed significantly fewer depressive symptoms than individuals who exercise less 

frequently.   

Table 2. 

MANOVA: Group differences between Low and Medium/High Activity Level  

among Variables 

  Mean (SD) F p 

NSSI Frequency   6.30 0.01** 

Low Activity 4.52 8.0   

Med/High Activity 1.68 2.9     

(continued) 

 

                                                 
1 Standardizing the depression scores caused them to become inverted. These inverted scores are reported 

in the tables; however, the interpretations are based on the original scores. 
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  Mean (SD) F p 

Emotion Dysregulation   0.26 0.61 

Low Activity 0.41 0.57   

Med/High Activity 0.36 0.57   

Low Self-Esteem   0.21 0.65 

Low Activity 0.95 0.64   

Med/High Activity 0.90 0.70   

Depression   4.278 0.04* 

Low Activity -0.10 0.99   

Med/High Activity 0.25 0.94     

Note. NSSI Frequency represents the transformed variable.  Depression scores  

represent z-scores. (SD) = standard deviation.  

*p < .05 **p < .01. 

Gender Differences 

Scores for all variables—emotional dysregulation, self-esteem, depression, 

physical activity, exercise motivations and NSSI frequency—were examined for gender 

differences using an independent samples t-test.  See Table 3 below for mean differences.  

Results showed that females reported lower levels of self-esteem and higher levels of 

depression than males.  Results also showed that males reported competition and social 

recognition as a more important reason for exercise than females.  There were no other 

significant gender differences within this study.   

Table 3. 

Independent Samples t-test: Gender Differences of All Variables 

  Mean (SD) F p 

NSSI Frequency   3.28 0.07 

Male 37.53 104.8   

Female 67.27 214.0   

Physical Activity   0.53 0.47 

Male 29.98 10.17   

Female 29.22 9.40   

Emotion Dysregulation   2.19 0.14 

Male 0.42 0.68   

Female 0.38 0.53   

Low Self-Esteem   0.21 0.65 

Male 0.77 0.70   

Female 1.01 0.65     

(continued) 
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  Mean (SD) F p 

Depression   2.03 0.16 

Male 0.41 0.89   

Female -0.17 0.99   

Stress Management   2.40 0.12 

Male 3.54 1.24   

Female 3.30 1.48   

Revitalization   0.98 0.32 

Male 3.21 1.27   

Female 2.92 1.39   

Enjoyment   0.69 0.41 

Male 3.63 1.260   

Female 3.20 1.42   

Challenge   0.27 0.61 

Male 3.45 1.26   

Female 3.12 1.36   

Social Recognition   0.40 0.53 

Male 3.00 1.35   

Female 2.37 1.38   

Affiliation   1.78 0.18 

Male 3.01 1.37   

Female 2.54 1.52   

Competition   7.50 0.007* 

Male 3.24 1.49   

Female 2.44 1.81   

Health Pressures   2.03 0.16 

Male 2.33 1.24   

Female 2.10 1.39   

Ill-Health Avoidance   0.98 0.32 

Male 3.44 1.21   

Female 3.41 1.33   

Positive Health   0.87 0.353 

Male 3.99 0.97   

Female 4.04 1.29   

Weight Management   0.136 0.71 

Male 3.34 1.42   

Female 3.42 1.53   

Appearance   0.03 0.87 

Male 3.48 1.16   

Female 3.35 1.24   

Strength & Endurance   1.97 0.163 

Male 4.04 1.07   

Female 3.76 1.34   

Nimbleness   0.02 0.88 

Male 3.53 1.27   

Female 3.35 1.33     

Note. (SD) = standard deviation.  

*p < .05 **p < .01 
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Hypothesis One: Physical Activity 

Instead of showing the expected curvilinear relationship between physical activity 

and NSSI, a scatter plot displayed a negative linear relationship; thus, a linear regression 

was performed.  The overall model was significant and explained 4.8 % of the variance, 

F(1,158) = 8.04, p < .01.  Results indicated that an increase in frequency of physical 

activity was associated with a decrease in frequency of self-injury ( = -.22, p < 0.01).    

 
Figure 1. Scatter plot of reported physical activity against frequency of NSSI. 

Hypothesis Two: Emotion Dysregulation 

The regression analysis performed with emotional dysregulation and physical 

activity as independent variables indicated that the overall model was significant and 

explained 9.9% of the variance F(3,153) = 5.96, p < .01.  Both physical activity ( = -

.196, p = .012) and emotion dysregulation ( = .232, p = .003) were significantly 

associated with NSSI frequency.  Specifically, individuals who exercised more frequently 

endorsed less frequent self-injury, and individuals who reported less emotional 
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2012).  Such findings suggest that, if physical activity were to serve as a protective factor 

against self-harm, individuals could learn healthy coping skills via exercise prior to 

habituating to more severe self-harm behaviors or attempting suicide. 

  Second, emotional dysregulation associated with increased NSSI frequency 

which supports previous research that individuals are at risk for utilizing self-harm if they 

cannot appropriately manage their emotions due to the emotional relief that self-injurious 

behaviors provide (Perez, Venta, Garnaat, & Sharp, 2012).  However, there was neither a 

mean difference between low and medium/high levels of physical activity related to 

emotional dysregulation nor evidence that physical activity moderated the relationship 

between emotional dysregulation and NSSI frequency.  Self-injury is sometimes an 

impulsive behavior that occurs in the moment when emotions become overwhelming.  

The participants in this study, on average, reported positive health and strength/endurance 

as the most important reasons for exercising.  Such motivations likely indicate that 

physical activity is a planned event and viewed as unrelated to emotions.  Until 

individuals are taught the mental benefits of exercise and intentionally engage in physical 

activity to help reduce stress, exercise most likely will not be the chosen coping skill in 

moments of intense, overwhelming emotions. 

Third, the results found low self-esteem to positively associate with NSSI 

frequency, which supports previous research that low levels of self-esteem are a risk 

factor for self-injury (e.g., Brausch & Gutierrez, 2010; Chatard, Selimbegovic, & Konan, 

2009; Dieserud, Forsen, Braverman, & Roysamb, 2002; Rotolone & Martin, 2012; 

Sharaf, Thompson, & Walsh, 2009).  Physical activity was expected to mediate the 

relationship between self-esteem and NSSI frequency due to the assumption that the more 
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individuals exercise, the healthier they feel and the healthier they feel, the more confident 

they are about themselves.  However, similar to emotional dysregulation, neither group 

differences nor mediation effects were found regarding physical activity.  The majority of 

participants reported relatively high levels of self-esteem; this range restriction could 

explain the lack of an association between self-esteem and physical activity.   

Fourth, all components of hypothesis four were supported.  Congruent with 

previous research, elevated depression scores associated with an increased frequency of 

self-harm (e.g., Bae, Ye, Chen, Rivers, & Singh, 2005; Evans, Hawton, & Rodham, 2004; 

Lewis, Rosenrot, & Santor, 2011; Rizwan, & Ahmad, 2010).   Significant mean 

differences of depressive symptoms were found between the low and medium/high 

physical activity frequency groups, which also corroborated with previous findings 

(Craft, 2005).  Additionally, physical activity moderated the relationship between 

depression and NSSI, such that regardless of depression level, individuals who engage in 

medium/high levels of physical activity report low frequencies of NSSI.  Conversely, 

individuals who engage in low levels of physical activity report high frequencies of NSSI 

if they endorse high levels of depression, but significantly fewer instances of NSSI if they 

report minimal depressive symptoms.  From these results, it seems that physical activity 

may possess protective qualities against self-harm behaviors in individuals presenting 

depressive symptoms.   These results indicate the potential for physical activity to be a 

successful, healthy coping alternative to self-harm.     

Finally, regarding exercise motivations, unlike previous research findings (e.g., 

Tomori & Zalar, 2000), positive health and stress management did not significantly 

associate with reduced NSSI frequency; however, a few other motivations did.  
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Individuals who reported being motivated by social involvement endorsed significantly 

lower frequencies of self-injury compared to those who did not strongly endorse 

camaraderie-based motivations.  This finding supports the belongingness aspect of 

Joiner’s Interpersonal Theory of Suicide (2005).  According to the theory, individuals 

who feel as if they belong with a social group, family, and/or peers, possess a reduced 

likelihood of engaging in self-harm behaviors.  A network of people from which 

individuals can draw support provides an invaluable resource to individuals, especially in 

times of distress.  Reporting social involvement as an exercise motivation most likely 

indicates the possession of an encouraging and supportive group of friends.  Conversely, 

individuals who reported altering their appearance as an important exercise motivation 

endorsed significantly higher frequencies of self-injury compared to those who did not 

strongly endorse appearance-based motivations.  Similar to Tomori and Zalar’s (2000) 

findings, these results could be indicative of body dissatisfaction and low self-esteem, 

which contribute to the engagement in suicidal behaviors.  Exercising to alter one’s 

appearance may perpetuate the cognitive distortions that an individual’s body does not 

compare to the “ideal body type” portrayed in social media, which influences self-esteem, 

depression, body dissatisfaction, and self-harm behaviors (e.g., Brausch & Decker, 2014; 

Brausch & Gutierrez, 2010).  

Limitations 

The sample for this study was predominantly freshmen high school students and 

freshmen university students.  The limited spread across the full age range of adolescence 

and young adulthood limits the generalizability of the results.  Also, the study recruited a 

sample in which few individuals reported high levels of physical activity; therefore, it 



 

28 

could not be determined whether extremely high frequencies of exercise associated with 

unfavorable risk factors as previously described in the literature (e.g., Brown & Blanton, 

2002; Page, Hammermeister, Scanlan, & Gilbert, 1998; Unger, 1997).  The range of 

scores within the sample was also limited for low self-esteem and emotional 

dysregulation with only 2.4% and 3.7%, respectively, endorsing high levels.  This means 

that the results reflect high self-esteem and adequate emotional regulation rather than the 

entire continuum of each variable. 

This study used self-report measures for ease of acquiring a broad spectrum of 

data; however, such measures are susceptible to inaccurate recall as well as social 

desirability bias.  Findings, therefore, are cautiously interpreted in order to account for 

the potential biases.  Finally, the split of physical activity frequency groups was based on 

a total score of three levels of activity: strenuous, moderate, and light.  Because the 

amount of each intensity type of exercise was collapsed into a single total score, the 

frequency group analyses were unable to determine whether the type of exercise intensity 

influenced the results.  However, the regression analyses benefitted from a weighted total 

score to determine whether a total amount of physical activity related to self-harm 

behaviors and other variables.   

Future Research 

As a cross-sectional design, this study cannot assume causation, and therefore 

cannot determine whether physical activity would be a successful, healthy alternative 

coping mechanism to self-harm.  However, the association between medium/high 

frequencies of physical activity and less frequent NSSI encourages future longitudinal 

and/or experimental studies.  These studies could assess whether implementing 
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prevention and intervention programs designed to increase engagement in physical 

activity would help youth exchange their maladaptive coping strategies for healthy 

behaviors.  As mentioned before, the purpose for which each individual exercises can 

alter the associated health benefits; therefore, the programs need to educate individuals 

on the healthy goals and benefits associated with exercising—such as physiological and 

psychological enhancements, social involvement, and stress relief—but also caution them 

about potentially adverse motivations (i.e., appearance and weight management).  

For example, Bitonte and DeSanto (2014) plead for 90 minutes a week of exercise 

to be mandated in the curriculum of medical students.  They argue that stigma prevents 

these students from seeking professional assistance, but state that depression, anxiety, and 

burnout are highly common in this specific population; these researchers suggest that 

universities implement mandatory tri-weekly exercise bouts into the lives of students in 

order to prevent suicidality and/or reduce psychological symptomology (Bitonte & 

DeSanto, 2014).  The U.S. Department of Health and Human Services produced a 

Physical Activity Guidelines (PAG) report (2008) in which they identified an appropriate 

range of physical activity for individuals of all ages that would yield substantial health 

benefits.  The report outlined 60 minutes daily of moderate- to vigorous-intensity aerobic 

activity for children and adolescents and a minimum of 150 minutes weekly of moderate-

intensity activity for adults.  Such levels of physical activity corresponded with reduced 

symptoms of anxiety and depression in children and adolescents; it also corresponded 

with a lower risk of depression and cognitive decline in adults (PAG, 2008).  Despite the 

current study’s findings not supporting every hypothesis fully, the results support the 

mental health benefits of any physical activity versus none.  Future research could 
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experiment with various types of physical activity in a vulnerable population (e.g., 

inpatient, clinically depressed) to assess whether specific types of physical activity yield 

more favorable outcomes or significant symptom reductions.   

Conclusions 

The amount of physical activity in which youth engage seems to impact their 

mental health.  The interaction found between physical activity and depression suggests 

that increased physical activity acts as a protective factor against self-harm.  Encouraging 

youth to be more active in their daily lives can benefit them mentally and physically.  

Depression is an impactful and consistent factor of self-injurious and suicidal behaviors; 

regardless of how physical activity level relates to self-esteem and emotion dysregulation, 

the potential for moderate amounts of weekly physical activity to effectively reduce the 

frequency of self-harm supports further research and implementation to improve the 

wellbeing of vulnerable youth. 
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APPENDIX B: EXERCISE QUESTIONNAIRE 
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APPENDIX C: INVENTORY OF STATEMENTS ABOUT SELF-INJURY 
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APPENDIX D: REYNOLDS ADOLESCENT DEPRESSION SCALE – 2ND EDITION 

 

Directions: Listed below are some sentences about how you feel. Read each sentence 

and describe how often you feel this way. Decide if you feel this way almost never, 

hardly ever, sometimes, or most of the time. To answer each item, circle the number 

under the answer that best describes how you really feel. Remember, there are no right or 

wrong answers. Just choose the answer that tells how you usually feel. 

 

   

Almost 

Never 

Hardly 

ever 

Some-

times 

Most of 

the time 

1.  I feel happy 1 2 3 4 

2.  I worry about school 1 2 3 4 

3.  I feel lonely 1 2 3 4 

4.  I feel my parents don't like me 1 2 3 4 

5.  I feel important 1 2 3 4 

6.  I feel like hiding from people 1 2 3 4 

7.  I feel sad 1 2 3 4 

8.  I feel like crying 1 2 3 4 

9.  I feel that no one cares about me 1 2 3 4 

10.  I feel like having fun with other students 1 2 3 4 

11.  I feel sick 1 2 3 4 

12.  I feel loved 1 2 3 4 

13.  I feel like running away 1 2 3 4 

14.  I feel like hurting myself 1 2 3 4 

15.  I feel that other students don't like me 1 2 3 4 

16.  I feel upset 1 2 3 4 

17.  I feel life is unfair 1 2 3 4 

18.  I feel tired 1 2 3 4 

19.  I feel I am bad 1 2 3 4 

20.  I feel I am no good 1 2 3 4 

21.  I feel sorry for myself 1 2 3 4 

22.  I feel mad about things 1 2 3 4 

23.  I feel like talking to other students 1 2 3 4 

24.  I have trouble sleeping 1 2 3 4 

25.  I feel like having fun 1 2 3 4 

26.  I feel worried 1 2 3 4 

27.  I get stomachaches 1 2 3 4 

28.  I feel bored 1 2 3 4 

29.  I like eating meals 1 2 3 4 

30.  I feel like nothing I do helps any more 1 2 3 4 
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APPENDIX E: EATING DISORDERS INVENTORY – 3  
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APPENDIX F: SELF-HARM BEHAVIOR QUESTIONNAIRE 
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APPENDIX G: EXERCISE MOTIVATIONS INVENTORY – 2  
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APPENDIX H: CENTER FOR EPIDEMIOLOGIC STUDIES DEPRESSION SCALE 

 

 

 

 

 


