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Abstract:  
This study examined the effects—on mood and subsequent prosocial behavior—of a prosocial 
behavioral manipulation in individuals who varied in levels of borderline personality disorder 
traits. Female undergraduate participants (n = 230) were randomly assigned to either write an 
encouraging letter to a person experiencing hardship (“prosocial” condition) or to write a letter 
describing their typical day (control condition). Baseline measurements of mood were taken and 
compared with those obtained postmanipulation. Subsequent prosocial behavior was measured in 
two laboratory tasks. As expected, participants in the prosocial condition experienced more 
positive mood and more prosocial behavior after the manipulation, compared to the control 
manipulation, regardless of their level of borderline traits. 
 
Keywords: Prosocial behavior | positive affect | borderline personality disorder | dialectical 
behavior therapy 
 
Article: 
1. Introduction 

Prosocial behavior facilitates happiness in healthy individuals (Dunn et al., 2008), as well as 
depressed (Schacter and Margolin, 2018; Van Willigen, 2000) or socially anxious individuals 
(Alden and Trew, 2013). Prosocial behavior produces activation in the brain's reward center, 
causing people to feel what has been described as a “warm glow” (Moll et al., 2006). Behaving 
in a prosocial manner elicits positive mood and, possibly, even more prosocial behavior 
(Thomaes et al., 2012). The phenomenon of prosocial behavior begetting further prosocial 
behavior has been described as “an upward spiral of compassion” (Thomaes et al., 2012). This 
study predicted that a prosocial manipulation would cause mood improvement, as defined by 
greater positive affect and/or less negative affect, as well as additional prosocial behavior, as 
compared to the control condition. 
 

While prosocial behavior has been shown to be beneficial to healthy individuals and those 
who are depressed or socially anxious, the current study queried if prosocial behavior could be 
beneficial for those high in traits associated with Borderline Personality Disorder (BPD) [which 
is characterized by intense dysphoria and unstable mood (APA, 2013)]. Dialectical Behavioral 
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Therapy (DBT), an empirically substantiated treatment for BPD, focuses on providing skills and 
strategies to manage difficult emotions (Linehan, 2015). “Contributing” is suggested as one of 
the strategies in the Distress Tolerance module of the DBT skills training; two examples of 
“contributing” are volunteer work or simply doing something nice for someone else (Linehan, 
2015). It would be helpful to know, for further development of treatment protocols, whether 
prosocial behavior improves mood in those high in BPD traits. 

 
Research suggests that individuals with BPD may be less likely to engage in prosocial 

behavior despite its mood-enhancing benefits. A meta-analysis (Samuel and Widiger, 2008) 
examining facets of the Five Factor model of personality reveals that BPD is negatively 
correlated with altruism (r = −0.19). Additionally, research concerning economic/trust games 
using BPD and high-BPD trait samples reveals that these individuals have different cooperation 
styles than typical individuals. This population has marked difficulty with cooperation after 
there has been a perceived slight (King-Casas et al., 2008; Thielmann et al., 2014; Unoka et al., 
2009). This “reactive” failure to cooperate is referred to as a lack of “reactive cooperation” 
(Hepp et al., 2014; Thielmann et al., 2014). Conversely, individuals high in BPD traits generally 
do not take advantage of others unless they have been slighted (Thielmann et al., 2014). This 
tendency to refrain from exploiting others has been called “active cooperation” (Hepp et al., 
2014). 

 
The present study sought to address novel issues: whether a one-time prosocial behavior 

manipulation would be associated with more prosocial behavior and more positive affect 
(compared to the control condition) in participants, differentially impacting individuals 
according to their level of borderline traits. It was posited that individuals higher in BPD traits 
would have a greater receptivity to the mood-enhancing effects of prosocial behavior compared 
to typical individuals. Research in other clinical populations suggests that prosocial behavior is 
particularly effective with regard to mood improvement (Alden and Trew, 2013; Schacter and 
Margolin, 2018). Our hypotheses for the study were: (a) those receiving the prosocial 
manipulation will have greater positive affect and/or less negative affect (simple or main effect) 
between the premanipulation (Time 1) and postmanipulation (Time 2) administrations of the 
PANAS compared to the participants in the control condition; (b) those receiving the prosocial 
manipulation will exhibit increased prosocial behavior on two subsequent tasks when compared 
to those receiving the control task; (c) borderline traits will be negatively correlated with 
prosocial behavior, regardless of condition, as measured by the fishing game and charitable 
donations; and (d) borderline traits will be positively correlated with negative affect and 
negatively correlated with positive affect in premanipulation PANAS measures. 
 
2. Method 

 
2.1. Participants 

The study sample included 230 female participants (Mage = 19.12, SD = 2.10) of diverse 
ethnicity (Table 1). Approximately 75% of people with a diagnosis of BPD are female, and this 
university undergraduate population is predominantly female. Participants were required to be at 
least 18 years of age, as personality does not crystallize until this time (APA, 2013). To 
oversample for borderline traits, some participants were recruited, via email, if they scored at 
least 0.5 standard deviations above the mean on the Wisconsin Personality Inventory–Borderline 



(WISPI-BOR), which was given to a large group of undergraduates during a process known as 
“mass screening.” During mass screening, participants in the student participant pool can 
volunteer for questionnaires of interest to various laboratories in the Psychology Department in 
exchange for partial course credit. Other participants volunteered for the study to receive partial 
course credit, but were not recruited by email. 
 
Table 1. Participant demographic characteristics 

Characteristic  Sample  Prosocial  Control 
  n % M 

(SD) 
 n % M 

(SD) 
 n % M 

(SD) 
Sex       

Female  230 100.0   117 100.0   113 100.0  
Age (years)    19.12 

(2.10) 
   19.34 

(2.54) 
   18.89 

(1.48) 
       

Race       
African American  101 43.9   46 39.3   55 48.7  
White/Caucasian  81 35.2   48 41.0   33 29.2  

Latina  24 10.4   11 9.4   13 11.5  
Asian/Pacific 

Islander 
 14 6.1   6 5.1   8 7.1  

Native American  2 0.9   2 1.7   0 0.0  
Other  8 3.5   4 3.4   4 3.5  

Note. N=230. M=mean; SD= standard deviation. 
 

Per random assignment, 117 participants were in the prosocial condition (see Fig. 1), and 
113 participants were in the control condition. Oversampling for participants high in borderline 
traits was successful, as the sample's Personality Assessment Inventory-Borderline (PAI-BOR) 
mean score was 29.02, which is higher than the college sample norm (n = 1051; M = 22.93, 
SD = 10.33; Morey, 1991). Trull (1995) suggests using a score of 38 as a cut-off on the PAI-BOR 
to indicate a high level of borderline features. The sample included a sizable number of those 
high in borderline traits, as 25.65% of the sample scored 38 or above on the PAI-BOR. 



 
                              Fig. 1. Method flow chart 
 

 
2.2. Materials 
 
2.2.1. Wisconsin Personality Disorders Inventory-Borderline Features (WISPI-BOR) 
The WISPI-BOR (Klein et al., 1993), used during “mass screening,” contains 18 self-report 
items measuring borderline traits. 
 
2.2.2. Personality Assessment Inventory-Borderline Features (PAI-BOR) 
The PAI-BOR (Morey, 1991) is a 24-item self-report measure of borderline traits. To ensure that 
participants were purposefully answering all questions, three questions designed to detect 
inattentive answering (Infrequency Scale, Chapman & Chapman, unpublished) were embedded 
into the PAI-BOR. Fortunately, no participants responded inattentively to all three questions, so 
no data was excluded on this basis. 
 
2.2.3. Positive and Negative Affect Schedule (PANAS) 
The PANAS (Watson et al., 1988) is a 20-item self-report measure of positive and negative 
affect. The PANAS was administered as a pre- and post-measure of mood. The item responses to 
the Basic Positive Emotion Scale and the Basic Negative Emotion Scale were summed and 
averaged to create a mean positive and negative score for each participant. Due to a researcher 
error, one item was omitted from the positive affect scale of the PANAS. 
 
2.2.4. Prosocial manipulation versus control task 

Participants in the prosocial condition typed a prosocial letter, spending 10 min (and at 
least 300 characters) on the letter. The prosocial letter was a letter of encouragement to a choice 
of three individuals facing a difficult situation. These stories were excerpted from a website 
soliciting letters of encouragement for people in need of hope 
(http://www.moreloveletters.com/the-letter-requests/). In the prosocial condition, participants 
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were instructed to write a helpful and encouraging letter. Participants were accurately informed 
that their letters would be sent to the recipients. Thus, this was a standardized laboratory 
manipulation using prosocial behavior in the form of an encouragement letter. 
Participants in the control condition also completed a letter; their letter was addressed to the 
Dean of Students, describing their typical day, and was, purportedly, to be used by that office for 
informational purposes. These “control condition” letters were not actually sent, and this 
deception was disclosed in debriefing. (The use of deceptive techniques in this study is justified 
by its significant prospective scientific value; nondeceptive, alternative procedures were not 
feasible to examine the hypotheses) (APA, 2017). Each participant, in both the experimental and 
control groups, was instructed to spend 10 min (and at least 300 characters) on her letter. 
 
2.2.5 Budgeting task 
Based upon Lindsay and Creswell (2014) and Piff et al. (2010), this measure used a spending 
survey allocating 100% of a participant's imaginary income ($100,000) to nine spending 
categories: bills, food, clothing, luxury items, recreation, charity, travel, gifts, and housing. The 
category of charitable giving was a covert measure of prosocial behavior. 
 
2.2.6. Fishing game 
A modified version of the task used by Osgood and Muraven (2015), the “fishing game,” is a 
computerized game in which participants were told that they are fishing with other participants 
(in different rooms) from a communal pond. The game measures prosocial behavior in that 
participants can choose to keep fish so that they can finish the study early (30 s earlier per fish) 
or they can choose to release fish to allow other players to leave early. In actuality, this had no 
effect on the amount of time spent completing the study. Participants received a debriefing 
regarding this deception at the conclusion of the experiment. This measure tapped into a slightly 
different construct than the budgeting task because it measured prosocial behavior in the form of 
participants' willingness to work cooperatively with others. Cooperative skills are particularly 
problematic for individuals with BPD (Hepp et al., 2014; King-Casas et al., 2008). 
 
2.2.7. Filler task 
To help prevent participants from guessing the true purpose of the study, one filler task from 
Inquisit 4.0 was used—the Tower of London, which is a measure of executive functioning in 
children (Viterbori et al., 2015). 
 
2.3. Procedure 

A trained undergraduate research assistant ushered each participant separately into a small 
room where she completed the study alone, using a Dell personal computer. The study was 
described in the written consent form and in the orally presented script as examining “writing, 
personality, and cognition” to disguise its true purpose. Research assistants also clearly stated 
that the study data were anonymous. The study included a question at the conclusion: “What do 
you think this study was about?” to assess for suspicion. The data of any participant who 
correctly named the purposes of the study—whether the prosocial manipulation(s) elicit(s) 
further prosocial behavior and/or improve(s) participants' mood—were excluded from analysis. 
These determinations were made by two independent undergraduate raters who used a written 
coding protocol. No data were excluded on the basis of a participant fully guessing the study 
purposes. The raters had excellent agreement with regard to the manipulation check 



(kappa = 0.98), that is, whether participants wrote about the assigned topic (prosocial letter or 
typical day). 

During the study, the participants completed a series of computerized questionnaires using 
Qualtrics and Inquisit 4 software. A flow chart showing the measures and order of the study is 
contained in Fig. 1. 
 
3. Statistical analysis 

All predictor variables other than condition were centered to reduce multicollinearity (Shieh, 
2011). For all analyses, the “prosocial” manipulation was coded as “1” to represent the prosocial 
condition and “0” representing the control/“typical day” condition. Separate repeated 
measures ANOVA models were fit with positive affect and negative affect, respectively, as 
response variables, and condition, time, and PAI-BOR score as effects. In each case, a full 
factorial model was fit. Nonsignificant interaction terms were dropped and the model refit. 
Condition by time interaction was assessed to determine if the manipulation was associated with 
differential change over time. 

To measure prosocial behavior, a MANOVA was conducted with charitable contributions 
and fish released as dependent variables. Condition (prosocial or control) was a factor and BPD 
traits was a covariate. First, the interaction between condition and BPD traits was examined, and 
since not statistically significant, dropped and the model refit without interaction. Separate 
univariate ANOVAs were conducted to explore the nature of the effects on the individual 
response variables. 
 
3.1. Results 

Descriptive statistics for each measure are reported in Table 2. Qualtrics was programmed to 
assign an equal number of participants higher in borderline traits (defined as scoring above 28 
on the PAI-BOR, approximately 0.5 of a standard deviation above the mean of 22.93 for college 
students; Morey, 1991) to each condition—“prosocial” and control. Qualtrics was also 
programmed to assign an equal number of participants with lower PAI-BOR scores (defined as 
below 18, which is approximately 0.5 of a standard deviation below the mean for college 
students) to each condition. The two conditions showed no statistically significant differences in 
PAI-BOR scores (t(228) = −0.23, p = .818), premanipulation negative affect 
(t(228) = 1.12, p = .352), or premanipulation positive affect (t(228) = 0.93, p = .262). Similarly, 
no statistical differences were observed between conditions for age 
(t(187.57) = −1.64, p = .1026) and race (χ2 (5, N = 230) = 5.9644, p = .3097). Thus, no 
covariates were included in the analyses. 
 
Table 2. t-Tests and descriptive statistics for study variables in sample: PANAS subscales 
and prosocial measure. 

Variable  Sample 
(N =  
230) 

Prosocial 
(n = 
117) 

Control 
(n =  
113) 

95% CI for 
mean 

difference 

t df 

  M 
(SD) 

M 
(SD) 

M 
(SD) 

   

PAI-BOR  29.02 
(12.01) 

29.20 
(12.20) 

28.83 
(11.86) 

[-3.49, 2.76] -0.23/ns 228 

        



Pre-PA  21.78 
(7.52) 

21.23 
(7.50) 

22.35 
(7.52) 

[-0.84, 3.07] 1.12/ns 228 

        
Pre-NA  14.19 

(5.28) 
13.87 
(5.04) 

14.52 
(5.53) 

[-0.72,2.02] 0.93/ns 228 

        
Post-PA  22.86 

(8.27) 
24.28 
(8.17) 

21.39 
(8.15) 

   

        
Post-NA  12.71 

(4.59) 
12.08 
(3.43) 

13.35 
(5.49) 

   

        
Charitable 
donations 

 4.65 
(6.01) 

5.57 
(7.34) 

3.79 
(4.10) 

   

        
Fish 

released 
 72.93 

(33.65) 
77.36 

(35.22) 
68.34 

(31.45) 
   

Note. N = 230. PAI-BOR = Personality Assessment Inventory–Borderline Features; Pre-NA = 
premanipulation negative affect; Pre-PA = premanipulation positive affect; Post-NA = 
postmanipulation negative affect; Post-PA = postmanipulation positive affect; ns = non-
significant 
 
3.1.1. Mood 
 
3.1.1.1. Positive affect. There was no evidence of condition by time by BPD trait interaction 

(F(1, 226) = 0.00, p = .96) or time by BPD trait interaction (F(1, 227) = 0.74), and thus 
these interactions were dropped from the model. The resulting model showed a 
statistically significant interaction between time and condition (F(1, 
228) = 7.58, p = .006). Positive affect increased by an average of 3.05 for participants in 
the prosocial condition, while the control condition participants' positive affect decreased 
by an average of 0.96. 
 

3.1.1.2. Negative affect. There was no evidence of condition by time by BPD trait interaction 
(F(1, 226) = 0.01, p = .93) or time by BPD trait interaction (F(1, 227) = 0.56, p = .46), 
and thus these interactions were dropped from the model. The resulting model did not 
show a statistically significant interaction between time and condition (F(1, 
228) = 0.53, p = .47). Negative affect decreased by an average of 1.79 for participants in 
the prosocial condition compared to 1.17 for the control. 
As expected, borderline traits were positively correlated with both premanipulation 

(r(228) = 0.37, p < .001) and postmanipulation negative affect (r(228) = 0.35, p < .001) across 
conditions. However, contrary to predictions, borderline traits and positive affect were not 
negatively correlated either premanipulation (r(228) = 0.01, p = .88) or postmanipulation across 
conditions (r(228) = −0.02, p = .75). 
 
3.2. Prosocial Behavior 



There was no evidence of condition by BPD trait interaction (F(2, 225) = 0.54, p = .58), and 
thus this was dropped from the model. The resulting model showed statistical evidence of a 
condition difference on the mean vector (F(2, 226) = 4.48, p = .012). Follow-up univariate 
ANOVAs revealed contributions were higher in the prosocial condition than in the control 
condition (Mprosocial = 0.83; Mcontrol = −0.86, F(1, 227) = 4.60, p = .033). Likewise, univariate 
analysis revealed that the number of fish released by participants in the prosocial condition was 
greater than those released by participants in the control condition (Mprosocial = 4.46; 
Mcontrol −4.61, F(1, 227) = 4.18, p = .042). 
There was not a significant correlation between charitable contributions and fish released 
(r(230) = 0.008, p = .904). Contrary to expectations, there was not a significant inverse 
relationship between BPD traits and either measure of prosocial behavior: charitable giving or 
fish released. 
 
4. Discussion 
This study examined the effects of a novel laboratory manipulation of prosocial behavior on 
positive mood change, negative mood change, and subsequent prosocial behavior. Compared to 
participants in the control condition, participants in the prosocial condition experienced greater 
positive mood and increased prosocial behavior. These effects were obtained regardless of level 
of borderline traits. 
 
4.1. Mood 
As predicted, participants in the prosocial condition experienced significantly greater 
postmanipulation positive affect compared to participants in the control condition who actually 
experienced a decrease in positive affect. This result for the control condition could be explained 
by research suggesting that participants do not like the act of writing and typically experience a 
drop in positive affect after a writing task (Lyubomirsky et al., 2006). Thus, the increase in 
positive mood for participants in the prosocial condition is particularly salient. 

These results support the use of prosocial behavior as a method of mood improvement, 
including those higher in borderline traits. It is striking that the present 10-minute prosocial task 
in a laboratory (writing a letter of encouragement) could elicit a measurable increase in positive 
emotion. This “mood-enhancing” effect of prosocial behavior could potentially be beneficial 
within a clinical setting. This improvement in mood following an act of prosocial behavior is 
consistent with prior research (e.g., Dunn et al., 2008). Contrary to predictions, the prosocial 
manipulation did not have a significant effect on negative affect, as measured before and after 
the manipulation. This could suggest that prosocial behavior is more effective at increasing 
positive affect as opposed to decreasing negative affect. 

As predicted, BPD traits were positively correlated with premanipulation negative affect. 
However, BPD traits did not have the predicted inverse relationship with premanipulation 
positive affect. This result is likely explained by research indicating that the two scales of the 
PANAS measuring positive and negative affect are largely uncorrelated (Watson et al., 1988). 
Additionally, this result may suggest that BPD, which has an association with negative affect, 
does not necessarily have a predictive relationship with positive affect. BPD is inversely 
correlated with the positive emotion facet of Extraversion contained with the Five-Factor Model 
(Samuel and Widiger, 2008). Unlike the Samuel and Widiger (2008) meta-analysis, we did not 
use a clinical sample, which may explain, at least in part, different results. 
 



4.2. Prosocial behavior 
As predicted, prosocial manipulation did indeed have a significant effect in eliciting prosocial 
behavior with regard to both charitable donations and fish released. The increase in prosocial 
behavior in participants receiving the prosocial manipulation suggests that the “warm glow” of 
engaging in a prosocial act led to more prosocial behavior. Moreover, the positive effects of the 
prosocial condition occurred regardless of level of borderline traits. 

It is noteworthy that both charitable donations and the number of fish released were 
greater in the prosocial condition because these two measures tap different types of prosocial 
behavior. Charitable donations are, presumably, motivated by altruism. In addition to altruism, 
the fishing game also taps into cooperative behavior. The income allocations to charity were 
hypothetical, which may have made participants more likely to endorse a donation higher than 
what their actual behavior would be, as these sorts of hypothetical manipulations typically result 
in higher rates of prosocial behavior than manipulations based upon actual money (Lönnqvist et 
al., 2011). In contrast to the budgeting task, participants were led to believe that the number of 
fish released would influence the amount of time they—and other participants—would spend 
completing the study. Despite this difference between the hypothetical nature of one outcome 
measure and the more immediate impact of another, participants in the prosocial condition 
demonstrated greater prosociality with regard to both outcome measures. Interestingly, the two 
measures were not significantly correlated with each other, again suggesting that they tap 
separate aspects of prosocial behavior. 

Contrary to predictions, the study results revealed no significant inverse relationship 
between BPD traits and prosocial behavior. This prediction was predicated upon research 
demonstrating an association between BPD traits and reduced cooperative behavior, particularly 
in the event of a perceived slight (e.g., Jeung et al., 2016). Moreover, research indicates that 
borderline traits are negatively correlated with agreeableness and positively correlated 
with neuroticism (Samuel and Widiger, 2008). Higher levels of neuroticism and distress (both 
borderline traits) are associated with lower levels of both prosocial behavior and empathy 
(Ashton et al., 1998; Twenge et al., 2007; Wingenfeld et al., 2018). The unexpected result in this 
study is an area for further exploration with a sample more representative of the full array of 
adult ages and borderline scores. 
 
5. Conclusions 
This study demonstrated that a short 10-minute laboratory manipulation involving prosocial 
behavior produced increases in positive affect and further manifestations of prosocial behavior. 
These results held true, regardless of level of borderline traits. The study results indicate that 
prosocial behavior is a mood enhancer for all individuals, including those higher in BPD traits. 

This study is unique in that it involved a one-time 10-minute prosocial task in a 
laboratory setting, suggesting that even time-limited manipulations have the ability to improve 
mood. Allowing participants to choose the recipient of their prosocial behavior (one of three 
persons to whom the letter of encouragement could be addressed) presumably strengthened the 
manipulation. Research suggests that voluntarism is more beneficial to the volunteer when she 
chooses to engage in it, as opposed to being required to do so through work or school (Van 
Willigen, 2000). 

This study's use of a laboratory setting for a manipulation eliciting prosocial behavior is 
particularly unique and compelling because prior studies largely involved daily diary entries and 
other forms of self-report (Nelson et al., 2016; Schacter and Margolin, 2018), which may be 



unreliable, as there is no observation of the behavior being examined. In contrast, the letters 
prepared by participants in the laboratory provided an excellent manipulation check. 

The main limitation of this study is the restricted sample of participants. Despite the fact 
that participants were successfully oversampled for high BPD traits, the sample was, 
nonetheless, comprised of female college students—presumably high functioning young adults. 
It is possible that individuals diagnosed with BPD in a more representative community sample 
would react differently after the prosocial manipulation. It is also possible that participant 
responses were motivated by social desirability despite precautions taken to disguise the purpose 
of the study. 

In summary, the current study used a brief laboratory prosocial manipulation, compared 
to a control condition, to produce greater postmanipulation positive affect and greater prosocial 
behavior. These results were obtained across participants in the prosocial condition, regardless 
of level of borderline personality disorder traits. This finding is potentially useful in clinical 
settings as a method to increase positive emotion and prosocial behavior, regardless of 
borderline traits. 
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