
ABSTRACT 

WORNOFF, JASON ROBERT. Examining Associations between Social Experiences and 

Heart Rate Variability among Undergraduate Students. (Under the direction of DeLeon L. 

Gray, John Neitfeld, and Jessica Decuir-Gunby). 

Researchers commonly examine wellness on college campuses in terms of social 

support and the ability to manage stress. However, there is room for a greater understanding 

of the social factors that predict undergraduate wellness. Considering the needs to stand out 

and fit in as basic human needs, this study hypothesized the fulfillment of these needs to be 

positively associated with undergraduate wellness. Synthesizing across Optimal 

Distinctiveness Theory (ODT; Brewer, 1991) and a Stage-Environment Fit perspective 

(Eccles & Midgley, 1989), results supported this prediction. Hierarchical regression analyses 

demonstrate the need to fit in as a positive predictor of wellness. Moreover, analyses revealed 

the effect of standing out on wellness may be moderated by gender, such that this effect was 

stronger for males. The current study extends previous research by measuring wellness with a 

physiological bio-marker of overall physical and mental health, Heart Rate Variability 

(HRV). In doing so, this study simultaneously addresses a gap in our understanding for 1) the 

social factors (e.g. standing out, fitting in) which determine wellness, and 2) provides a 

physiological window for researchers and campus leaders to examine the social 

underpinnings of wellness.       
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 CHAPTER 1 

INTRODUCTION 

 The term wellness is defined as the quality or state of being in good health (Wellness, 

2011). When applied to educational settings, researchers have used this term in a broad sense 

by emphasizing variables measuring psychological, social, biological, and spiritual traits 

(Granello, 2009). Researchers have linked overall good health of undergraduate students to 

greater performance on exams (Andrews & Wilding, 2004; Howell, 2009), higher grade 

point averages (Trockel, Barnes, & Egget, 2000), positive emotional in-school experiences 

(Granello, 2009; Hearman & Hazler, 1999) and an overall positive outlook for college 

careers (Adams, Bezner, Drabbs, & Zambrano, 2000). Since the late 1980s, university 

leaders have become progressively interested in improving the wellness of students on their 

campuses (Opatz, 1984; Opatz, 1986; Sivik, & And O, 1992) by creating programs and 

course sections aiming to inform and improve students’ sense of wellness in terms of 

interpersonal support, self-esteem, and stress management (McClary, Pyeritz, Bruce, & 

Henshaw, 1992).   

Despite universities being increasingly interested in improving student wellness, 

studies reveal that undergraduates’ self-reported psychological (e.g. anxiety, depression) and 

physiological stress levels increase over the course of a four-year degree (Bewick, 

Koutsopoulou, Miles, Slaa, & Barkham, 2010). In addition, researchers acknowledge that 

little empirical research has been conducted to determine psychological (Abood & Conway, 

1992; Adams, Bezner, Drabbs, Zambarano & Steinhardt, 2000) and sociological factors 
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(Bronman, 1993; Oleckno & Blacconiere, 1990) affecting undergraduate wellness. Research 

exploring the effect of these factors on wellness is vitally needed to push university leaders’ 

current thinking concerning wellness on their college campuses.   

This study represents an effort to determine how the fulfillment of undergraduate 

students’ social needs may contribute to wellness in university settings. Specifically, social 

psychological frameworks will be considered alongside a Stage-Environment Fit perspective 

to examine whether students’ experiences with standing out from, and fitting in with, their 

peers predicts wellness—operationalized in terms of heart rate variability. 

1.1. Stage-Environment Fit Theory 

 

Students’ wellness may be undermined when school environments are not attuned to 

their developmental needs. According to Stage–Environment Fit theory (Eccles & Midgley, 

1989; Eccles Midgley, Wigfield, Buchanan, Reuman, & Flanagan, 1993), in order for the 

positive growth of an individual to occur there must be synchrony between an individual’s 

developmental needs and the opportunities afforded by their social environment to meet these 

needs. Accordingly, Eccles (2004) posits that students in school environments, which are not 

adaptive or attuned with their needs, are more likely to produce declines in students’ self-

efficacy (Eccles et al., 1993) and mental health (Rosser, Eccles, & Freedman-Doan, 1999). 

Such environments are considered developmentally regressive; that is, the environment does 

not provide students with appropriate opportunities for continuous positive growth. 

As the social needs between individuals at developmental stages may differ (Higgins 

& Eccles, 1983), consideration of a Stage-Environment Fit perspective is needed to fully 



3 

 

 

 

 

understand how university environments may affect wellness. Consider, for example, the 

social need of belongingness (Baumeister & Leary, 1995). Eccles and Midgley (1989) would 

suggest that in order for a students’ need for belongingness to be met, a school environment 

must first be attuned to this need in terms of providing the opportunistic structures necessary 

for students to satisfy their need for belongingness. For the student in a college environment 

who has not been provided the opportunity to pursue a sense of belongingness, this student 

would be more likely at risk for the aforementioned decrements of self-esteem and mental 

health.   

1.2. Identity Exploration: A Hallmark of Emerging Adulthood 

 

Identity formation, in particular, has been cited as an integral feature of healthy 

adolescent development (Eccles, 1983; Eccles et al., 1993; Fraser & Eccles, 1994; Templeton 

& Eccles, 2006), motivation and academic achievement (Roeser & Nasir, 2006), as well as 

the healthy development of emerging adults (Arnett, 2000). As Eccles and Midgley (1989) 

explain, adolescence is a stage in which individuals place high value on identity exploration. 

Accordingly, adolescents devote a great deal of time and effort to assess what others think of 

them and more importantly how they think of themselves in relation to others. In doing so, 

Eccles and Midgley (1989) describe that adolescents experiment with an array of social 

behaviors through different social experiences. Although the identity formation processes 

may begin in adolescents (ages 10-18), Arnett (2000) suggests these processes remain active 

during emerging adulthood (ages 18-25). Research has supported this suggestion with 

findings that demonstrate how identity development often spans as far as the late twenties 
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(Valde, 1996; Whitbourne & Tesch, 1985). As noted by Arnett (2000), due to changes in 

educational requirements for employment in industrialized workforces, increasing numbers 

of adolescents enter college directly from high school (Arnett & Taber, 1994; Bianchi & 

Spain, 1996). Consequently, in many ways college has become a place of prolonged 

adolescence in which emerging adults may continue to explore their identities.    

1.3. Social Identity 

 

Considering identity formation as an important developmental feature of emerging 

adults, it may be useful to investigate the needs which drive undergraduate students to 

construct their own identities as predictors of wellness. Social psychologists suggest identity 

formation may occur through a process in which individuals are driven to form identities by 

the need to differentiate (stand out) and assimilate (fit in). Optimal Distinctiveness 

Theory (ODT; Brewer, 1991) is a framework that draws from social identity theory (Tajfel & 

Turner, 1986) and self-categorization theory (Turner, Hogg, Oakes, Reicher, & Wetheral, 

1987) to explain how humans develop self-concepts or identities from their group 

memberships.  ODT proposes the need to stand out and fit in from others as two important 

social identity needs. According to Brewer (1991), if a student perceives themselves as too 

similar to their group, this should activate a student’s need to stand out from that group. In 

contrast, when an individual feels too dissimilar from their group, this should activate that 

student’s need to fit in.  

 Considering identity formation from an ODT perspective, when a student’s need to 

fit in or stand out from a group is activated in response to themselves as too similar or 
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dissimilar from their group, this may imply a change in the way an individual identifies 

themselves (Brewer, 1991; Brewer & Gardner, 1996). Synthesizing across ODT and Stage-

Environment Fit theory, one would posit an undergraduate’s identity formation to most 

flourish when their needs to stand out and fit in from their peers are satiated. 

1.4. Standing Out and Fitting In as Basic Human Needs.  

 

Considering the needs to stand out and fit in as important drives to forming social 

identity, these needs are also regarded at their most rudimentary level as basic human needs, 

which may drive wellness. When these needs are thwarted, negative consequences on social 

identity formation and ultimately wellness may result. Brewer’s (1991) suggestion of fitting 

in as a basic human need may be clearly understood when considering its theoretical 

grounding. Baumeister and Leary (1995) describe the need for belongingness (fitting in) as a 

basic human need. Specifically, belongingness theory (Baumeister & Leary, 1995) suggests 

that human beings persistently strive to develop and uphold positive, interpersonal 

connections through relationships with others. Preceding belongingness theory, frameworks 

such as that proposed by Maslow (1968) have implied the importance of belongingness. 

Drawing from Maslow (1968), Baumeister and Leary (1995) posit that a deprivation in 

feelings of fitting in may lead to a variety of negative mental and physical health outcomes. 

Such that, for an individual who feels that their need to fit in is thwarted in their 

environment, this individual should be more likely to experience negative outcomes such as 

physical illness (Kietcolt-Glaser 1984), cognitive impairments (Baumeister, Twenge, & 
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Nuss, 2002), and higher incidences of psychopathology (Bhatti, Derezotes, Kim, & Specht, 

1989) or anxiety (Baumeister & Tice, 1990).  

Consider, for example, a first semester undergraduate student navigating the social 

terrain of their campus for the first time. Baumeister and Leary (1995) would posit he or she 

will likely possess a need to establish deep interpersonal connection in order to achieve a 

sense of belongingness. Whether it is through the community environment on the floor of 

their residency hall, or rooting on their collegiate team at a large sporting event, this student 

may actively pursue to fit in on their campus. For the student in this environment who 

perceives their need to fit in as thwarted, the decrements to wellness presented by Baumeister 

and Leary (1995) may be more likely to occur.   

As ODT suggests, the need to stand out as a basic human need has also been 

supported by empirically tested theoretical constructs. Uniqueness theory (Snyder & 

Fromkin, 1980) posits that individuals pursue, form, and conserve a sense of distinctiveness 

because perceptions of extreme similarity to others are experienced as unpleasant. According 

to this theory, an individual should experience greater positive emotion when perceiving that 

they are unique (standing out) to others as opposed to similar (fitting in). Fromkin (1972) 

investigated students’ emotional responses to appraisals about fitting in with others. As 

predicted, students who perceived themselves as standing out from their peers reported more 

positive emotion than did students who perceived themselves as fitting in. Considering the 

implications of ODT (Brewer, 1991) in addition to belongingness theory (Baumeister & 

Leary, 1995), a university undergraduate navigating the social terrain of their campus for the 
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first time would also pursue opportunities for differentiation, which would allow him or her 

to stand out in relation to others. For the student who feels their need to stand out is thwarted 

in their school environment, this student would be likely to experience more negative 

emotion (Snyder & Fromkin, 1980) than would the student who perceives their need to stand 

out as satiated.   

1.5. HRV 

 

From the aforementioned theoretical implications and the findings which support 

them, it is plausible that the satiation of undergraduate students’ need to stand out or fit in 

may have implications for undergraduate wellness. Moreover, the effects of standing out and 

fitting in on wellness may be observed through bio-markers of mental and physical health. 

One such bio-marker, Heart Rate Variability (HRV), has been widely cited as a reliable index 

of overall health and wellbeing (Carney, Blumenthal, Stein, Watkins, Catellier, Berkman, & 

Freedland, 2001; Kleiger, 1987; Tsuji, Larson, Venditti, Manders, Evans, Feldman & Levy, 

1996).   

  HRV is recognized by the Task Force of the European Society of Cardiology and the 

North American Society of Pacing and Electrophysiology (1996) as a measure of time 

between each oscillation of the heart. On an electrocardiogram, HRV is represented as the 

distance in milliseconds from one R-spike (one heart beat) to the next or the R-R intervals. 

Higher variability in R-R intervals are reflective of a well-balanced autonomic nervous 

system (ANS), whereas lower variability in R-R intervals are reflective of an imbalance in 

this system (Appelhans & Luecken, 2006). The ANS, which is widely regarded as the 



8 

 

 

 

 

primary regulatory system of an organism’s physiological adaption to their environment, is 

composed of two subdivisions; an excitatory (increases heart rate) division known as the 

sympathetic nervous system (SNS), and an inhibitory (decreases heart rate) subdivision 

known as the parasympathetic nervous system (PNS) (Appelhans & Luecken, 2006). More 

functionally, HRV is widely recognized as a measure of the continuous interplay taking place 

between these subdivisions of the ANS (Appelhans &Luecken, 2006). By these two 

subsystems (SNS, PNS) working together in an antagonistic nature, an organism may 

appropriately adjust its physiological functioning to the changes in its environment 

(Hollenstein, McNeely, Eastabrook, Mackey, & Flynn, 2012). 

1.6. HRV as an Indicator of Wellness 

 

  Researchers have linked changes in HRV to a host of outcomes directly associated to 

physical and mental wellness. As studies suggest, physiological stress may elicit sympathetic 

activity, in turn, resulting in changes in cardiovascular response (Verkuil, Brosschot, de 

Beurs, & Thayer, 2009). From this understanding, various studies have inversely linked high 

levels of HRV to adaptive behaviors in response to psychological stress (Mezzacappa, 

Kelsey, Katkin, & Sloan, 2001; Visnovcova, Calkovska, & Tonhajzerova, 2013). In contrast, 

studies have revealed low levels of HRV (ANS imbalance) to be related to poor overall 

physical health (Mezzacappa et al., 2001; Visnovcova et al., 2013) as well as a host of 

emotion-related problems such as aggression (Gordis, Feres, Olezeski, Rabkin, & Trickett, 

2010; Hinnant & El-Sheik, 2009), anxiety (Kawachi, Sparrow, Vokonas, & Weiss, 1995; 

Watkins, Grossman, Krishnan, & Sherwood, 1998), and depression (Carney et al., 2009; 
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Krittayaphong et al., 1997; Licht et al., 2008). From these findings, it is evident that changes 

in students’ cardiovascular responses may serve as a window to view and interpret wellness: 

low levels of resting HRV indicating poor health and well-being and high levels of resting 

HRV indicating good health and well-being. 

As the aforementioned studies demonstrate the relationship between standing out and 

fitting in and outcomes related to students wellness, none have interpreted this relationship 

by any measure other than self-report or through observation. To better understand the 

relationships described by previous literature and to push our thinking when considering 

reliable measurement methods of undergraduate wellness, it would seem plausible to employ 

a more direct, unfiltered index of wellness. In this regard, HRV indices could provide utility 

for researchers to extend beyond the reach of traditional measures of self-report and 

observation in hopes of revealing the most critical markers of undergraduate wellness.  

1.7. Gender Differences 

 

            Gender may moderate undergraduate students’ cardiovascular responding to 

perceptions of standing out and fitting in. As illustrated by previous literature, the satiation of 

an individual’s need for belongingness or uniqueness could lead to unpleasant feelings, or 

emotional stress (Baumeister & Leary, 1995; Snyder & Fromkin, 1980). Moreover, the 

relevance of these needs to undergraduate wellness may differentiate by gender. In fact, 

previous research has revealed that emotional responding to social stressors may often 

differentiate due to gender socialization factors, which aim females to place higher 

importance on interpersonal relationships (Hyde, Mezulis, & Abramson, 2008).   



10 

 

 

 

 

Verkuil and colleagues (2009) have linked different patterns of emotional responding 

to different patterns of HRV. Considering the gender differences in emotional responding 

revealed by Hyde et al. (2008), it is plausible that these differences may be reflected by 

students’ HRV. Considering the sense of belongingness to be construed based upon one’s 

interpersonal and emotional connections to others (Baumeister & Leary, 1995), it is plausible 

to expect that female students’ need for belonging may be more salient to wellness than their 

male peers. In turn, this study predicts that gender should moderate the relationship between 

fitting in and wellness, such that the increases in female undergraduate students’ need to fit in 

should have a stronger effect than increases in males need to fit in on increasing HRV. In 

contrast, considering uniqueness to be less reliant upon the sharing of interpersonal 

connections, it is plausible to expect the satiation of the need to stand out to have a weaker 

effect on increasing HRV for females than males.  

1.8. Considering Wellness from a Stage Environment-Fit Theory Perspective 

 

  As previous studies have provided descriptions of the relationship between social 

needs and wellness (Baumeister & Leary, 1995; Baumeister & Tice, 1990; Kietcolt-Glaser 

1984; Snyder and Fromkin, 1980), these studies rarely consider the nature of this relationship 

in a developmental context. Therefore, it may be useful for Stage-Environment Fit 

perspective to be considered for the following line of reason: As previously noted, to first 

understand how to improve wellness in the university context, Stage-Environment Fit 

perspective would assert practitioners and university leaders must first be attuned to the 

specific needs unique to the developmental stage of university students (emerging adulthood) 
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which may affect wellness. Accordingly, as identity formation is cited as a developmental 

hallmark of emerging adulthood (Arnett, 2000), and the need to stand out and fit in have been 

considered by social psychologists as basic human needs instrumental in forming social 

identities (Brewer, 1991) and maintaining wellness (Baumeister & Leary, 1995; Fromkin, 

1972), findings from this study may provide useful knowledge for understanding the social 

factors effecting wellness on university campuses.  

1.9. Current Study 

 

When considering the needs to stand out and fit in as basic human needs necessary to 

forming social identities and maintaining wellness, the present study predicts that the 

fulfillment of an undergraduate’s needs to stand out and fit in will be positively associated to 

measures of wellness. In this particular study, students’ needs for standing out and fitting in 

will be investigated as predictors of students’ HRV.  Fitting in is defined as the degree of 

perceived overlap between an individual’s own characteristics and those of others. Standing 

out is defined as the degree of perceived contrast between an individual’s own characteristics 

and those of others (Gray, 2014).  

To address individual differences in standing out and fitting in, this study will control 

for students’ perceptions of the need for uniqueness, and the need to belong. As the 

perceptions of standing out and fitting in between two individuals differ, this may result from 

individual differences in the need to belong and the need for uniqueness (Brewer & Roccas, 

2002). Specifically, two students may hold two different standards for how much uniqueness 
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or belongingness they must feel in order to perceive themselves in terms of standing out or 

fitting in.  

Because researchers suggests positive and negative emotional affect to influence 

health (e.g. depression, anxiety) outcomes associated to our dependent variable (HRV) 

(Hughes & Kendall, 2009; Laurent, Joiner & Cantanzaro, 2011) this study will control for 

different emotional states by employing the Positive and Negative Affect schedule –

Expanded Form (PANAS-X Watson & Clarke, 1994). By employing this particular scale, 

this study may carefully consider how students’ social experiences effect HRV, while 

honoring the value of the negative or positive affect experienced at or around the time of this 

study. The specific aims of this study are as follows: 

Specific Aim I – Explore whether patterns in undergraduates’ cardiovascular responses can 

be explained by students’ perceptions of social needs being fulfilled in the context of their 

university setting.  

A) Determine if increases in undergraduate students’ perceptions of standing out and 

fitting in are positively associated with HRV. Expected Findings: Students who 

perceive their needs to stand out from their university peers as satisfied will 

demonstrate higher HRV.  Likewise, students who perceive their needs to fit in 

with their university peers as satisfied will demonstrate lower HRV.  

B) Investigate gender differences in the associations between standing out, fitting in, 

and HRV. Expected Findings: Female students who perceive their need to fit in 

as satisfied will demonstrate higher HRV than males who perceive their need to 
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fit in as satisfied. In contrast, female students who perceive their need to stand out 

as satiated will demonstrate lower HRV than males who perceive their need to 

stand out as satiated.    
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CHAPTER 2 

METHOD 

2.1. Data Source, Design, and Sample   

 

This study measured students’ perceptions and attitudes towards standing out from, 

and fitting in with their peers at their own university. These data were collected from the 

spring of 2014 during which time approximately 43 undergraduates were recruited from 

Introductory Educational Psychology courses at a large public university in the southern 

region of the United States. In terms of gender, this sample was approximately 70% female 

and 30% male. The majority of participants in this sample were Education majors taking 

Educational Psychology as a requirement for their major.  

2.2. Participants and Procedures 

 

Undergraduates in Educational Psychology courses were invited to participate in a 

two-part study. Following an in-class announcement regarding the study, students voluntarily 

provided their university email and a preferred time to participate in the study. Participation 

was voluntary or students received extra credit. As a result of accepting the invitation to 

participate, students completed an online pre-survey taking approximately 10-15 minutes. 

Data collection was conducted via Qualtrics (an online research tool approved by the 

university). Students were allowed to complete this pre-survey from any location. Students 

provided electronic consent for this study via the Qualtrics welcome screen. Failure to 

complete this pre-survey prohibited students from participating in the in-person portion of 

this study. After completion of the pre-survey, students received an email asking them to 
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confirm their availability for the in-person portion of the study. The in-person portion of the 

study was held in a silent and controlled room within the university’s College of Education. 

This specific room was selected as it allowed for little outside noise to be heard while inside, 

and provided participants privacy from any outside stimuli.   

The in-person portion of the study was conducted via one-on-one meetings with the 

researcher during which time the participant was fitted with a sport watch (Polar RS800CX) 

which collected participants’ cardiovascular responses. Prior to the interview, students were 

asked to put on the coordinating chest band to the Polar RS800CX. This particular watch was 

chosen to measure HRV because its elastic chest band allowed for heart beats to be directly 

detected by the wrist watch and provided software which synthesized these heart beats into 

interpretable R-R intervals. Students were asked to sit comfortably alone in a silent room for 

5 minutes while the Polar watch collected R-R intervals which were used to interpret baseline 

Heart Rate Variability. As R-R intervals represent the distance between two heartbeats, these 

data points (R-R spikes) were used to compute various HRV indexes. The preferred HRV 

measures for this particular study will be discussed further in the proceeding section. This 

portion of our study provided a controlled time and space for the Polar RS800CX fitness 

monitor to capture how the diversity of students' social experiences in their university 

envirnment are linked with a pure measure of their cardiovascular activity (heart rate 

variability).When the duration of 5 minutes was reached, all recording was ended. This 

concluded participation in the study.  
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 2.3. Variables and Measures 

 

  Within this two-part study, the online-survey included measures of Standing Out, 

Fitting In, Need for Uniqueness and Need to Belong. All scales were adapted from 

previously used measures. Moreover, all measures included in this study have been 

previously demonstrated as acceptable psychometric properties, including a Cronbach’s 

alpha over .70. In addition, Cronbach’s alpha were computed for all measures used in the 

proposed study.    

2.3.1. Standing Out and Fitting In. To measure students’ perceived satisfaction in 

terms of standing out from and fitting in with their peers, measures from Gray (2014) were 

adapted to measure students’ social needs satisfaction at the university level. For example “in 

my math class” will be adapted to “at my university” for use with the sample of this study. 

These scales consisted of three items assessing students’ perceptions of standing out among 

their university peers (e.g., “I am okay with how different I am”, “I am satisfied with how 

unique I am from other students”, and “I stand out enough from my peers”) and three items 

measuring students’ perceptions of fitting in (e.g., “I am okay with how similar I feel to other 

students,” “I blend in enough with other students,” and “The amount of similarity I feel to 

other students meets my standards”). This response format consisted of a 7-point Likert scale 

ranging from 1 (not at all true) to 7 (very true). This measure was scored such that higher 

scores indicated higher perceptions of standing out or fitting in.  

2.3.2. Need for Uniqueness. The need for uniqueness was assessed using items 

directly from Lynn and Snyder’s (2002) need for uniqueness scale. This scale consists of four 
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items assessing students’ need for uniqueness in the context of their university: “I prefer 

being _____________ different from other people” (1=not at all, 5=extremely); “Being 

distinctive is _____________ important to me” (1=not at all, 5=extremely); “I 

______________ intentionally do things that make myself different from those around me” 

(1=never, 5=always); “I have a _________________ need for uniqueness” (1=weak, 5=very 

strong).  This measure was scored such that higher values were indicative of a higher need 

for uniqueness.   

2.3.3. Need to Belong. Perceptions of students’ need to belong within the context of 

their university were measured using items from Leary, Kelly, Cottrell and Schreindorfer’s 

(2013) need to belong scale, which consists of 10 items measuring students’ perceptions of 

their need to belong at their university: “If other people don't seem to accept me, I don't let it 

bother me (reverse coded)”, “I try hard not to do things that will make other people avoid or 

reject me”, “I seldom worry about whether other people care about me (reverse coded)”, “I 

need to feel that there are people I can turn to in times of need”, “I want other people to 

accept me”, “I do not like being alone”, “Being apart from my friends for long periods of 

time does not bother me (reverse coded)”, “I have a strong need to belong”, “It bothers me a 

great deal when I am not included in other people's plans”, and “My feelings are easily hurt 

when I feel that others do not accept me.” This response format consisted of a 5-point Likert 

scale ranging from 1 (not at all true) to 7 (very true), with higher scores indicating stronger 

need to belong.   
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2.3.4. HRV. Interpretations of the activity of the ANS can be derived from different 

indexes of HRV. Accordingly, it is prudent to explicate the basis of the measures chosen for 

this study.  In this particular study, patterns of participants’ cardiovascular responses were 

investigated exclusively using time domain measures (explains HRV as a function of time in 

milliseconds) which are deconstructed below: 

2.3.4.1. sdRR. The distance between a single heartbeat and the next is known as an R-

R interval. Within a distribution of R-R intervals, sdRR represents the average distance of a 

single R-R interval from a person’s mean R-R interval. Essentially, this measure represents 

the standard deviation of participants’ R-R intervals within a particular time frame. 

2.3.4.2. Root Mean Square Successive Differences (RMSSD). A more critical 

interpretation of HRV may be construed from the statistical indices, Root Mean Squared 

Successive Differences (RMSSD). As noted by the European Cardiology Task Force (1996), 

5-minute intervals are widely expressed as the “golden standard” for HRV analysis. 

Researchers explain that 5-minute time intervals are highly correlated to HRV measures 

recorded over extended periods of time (e.g. 24-hours) (Sinnreich, Kark, Friedlander, 

Sapoznikov, & Luria, 1998). In simple terms, the supporters of the “golden standard” 

suggests a participants over all ANS activity to be most accurately expressed by HRV 

measures when recorded over short time spans of precisely 5-minutes. Accordingly, this 

study has applied RMSSD to measure the HRV of participants within a 5-minute time frame. 

This parameter can best be interpreted as the ratio of the standard deviation of the R-R 

interval (SD) over the root mean squared of the successive differences (Salahuddin, Cho, 
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Jeong, & Kim, 2007). In other words, this measure may be interpreted as the average 

distance between “normal” R-R intervals.  

Moreover, as various HRV parameters have been cited as valuable and meaningful 

measures of a balanced ANS, many only provide a meaningful index of HRV over an 

extended period of time. Supporting the “gold standard”, researchers have revealed RMSSD 

as one of the few statistically significant measures that can be collected over short periods of 

time by correlating participants’ ultrashort (60 second or less) RMSSD values to participants’ 

average RMSSD values of whole 5-minute intervals (Nussinovitch, Elishkevitz, Katz, 

Nussinovitch, Segev, Volovitz & Nussinovitch, 2011; Thong, Li, McNames, Aboy & 

Goldstein, 2003). 
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CHAPTER 3 

RESULTS 

 

Means, standard deviations and correlations of all variables are presented in Table 1. 

This study predicted that the satisfaction of students’ social needs would be positively 

associated with students’ HRV. Moreover, this study predicted that the relationship between 

students’ social needs and HRV would be moderated by gender. Each of these hypotheses 

were tested in two different models (Model A; Model B) using RMSSD and sdRR as 

dependent variables. Prior to analyses, these data were screened for violation of assumptions 

(e.g., normality, homogeneity of variance) and missing data values. Moreover, violations of 

the assumptions of nonlinearity, heteroscedasticity, and non-normality were tested in all 

hierarchal regression models.  

 

 

 

Table 1 

 

Means, standard deviations, and correlations 

Variable Mean   SD    1.    2.   3.    4.   5.  6. 7. 

1. sdRR 51.78 22.94    --    --   --    --   --  -- -- 

2. RMSSD 47.16 27.80  0.93***    --   --    --   --  -- -- 

3. Standing Out   5.30 1.26  0.24  0.27*   --    --   --  -- -- 

4. Fitting In   4.83 1.11  0.16  0.22  0.28*    --   --  -- -- 

5. Need to Belong   3.25 0.64 -0.03  0.05 -0.16 -0.06   --  -- -- 

6. Negative Affect   1.38 0.35 -0.02 -0.12 -0.09 -0.02 -0.03  -- -- 

7. Male   0.30 0.46  0.00 -0.03  0.20 -0.26* -0.24 0.03 -- 

*p < .05:**; p < .01:***; p < .001 
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3.1. sdRR Results  

 

To examine the relationship between social needs and HRV, a hierarchal regression 

analysis was conducted to systematically explain the effect of independent, control, and 

moderator variables in predicting HRV, as measured by sdRR. All variables included in this 

model were entered in specific blocks so that residual variance could be explained at each 

subsequent step of our model. All continuous variables (Fitting In, Standing Out, Need to 

Belong) were converted to standardized z-scores. All categorical variables (Gender) were 

dummy coded (e.g.  0=female, 1=male). sdRR was entered as the dependent variable in this 

model.  In Step 1 of this model, control variables (Negative Affect, Need to Belong) were 

included simultaneously with our independent variables (Standing Out, Fitting In). In Step 2 

of this model, the interaction terms (Standing Out X Gender, Fitting In X Gender) were 

included simultaneously to our regression model. 

3.1.1. Model A. The results of this analysis are presented in Table 2. In Step 1, 

students’ perception of standing out, fitting in, negative affect, need to belong, and gender 

accounted for 15% of variance in sdRR. However, this model was not statistically significant, 

R2  = .15, F (5, 29) = 1.08, p = .39. Holding all other variables constant, results did not 

support the prediction that increases in students’ perceptions of fitting in would positively 

predict HRV, b = 7.44, p>.05. Likewise, results did not support the prediction that increases 

in students’ perceptions of standing out would positively predict HRV, b = 1.66, p>.05. 

3.1.2. Model B. The results of this analysis are presented in Table 2. The final step of 

our model revealed the interaction terms (Standing Out X Gender, Fitting In X Gender) to 
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account for an additional 35% of variance in sdRR. Likewise, this model was also not 

statistically significant, R2 = .35, F (7, 27) = 2.16, p = .07. One of the two coefficients for our 

interaction terms reached statistical significance. Results revealed that gender does not 

moderate the effect of fitting in on HRV, b = 5.61, p > .05. However, results did support the 

prediction that gender would moderate the effect of standing out on HRV, b = 22.4, p < .05. 

Such that for two students of opposite gender, both equal at the mean score of standing out, 

the male student would demonstrate an sdRR score 22.4 ms (milliseconds) higher than the 

female student 

As demonstrated in Figure 2, gender does not predict sdRR at low (-2 standard 

deviation below the mean) perceptions of standing out b = -45.4, p > .05 (-1 standard 

deviation) b = -23.0, p > .05. Gender also did not predict sdRR at average (0 standard 

deviations above or below) perceptions of standing out, b = -.52, p > .05. In contrast, at high 

(+1 standard deviation above the mean) perceptions of standing out gender does predict 

sdRR, b = 21.9, p < .05. For two students of opposite gender who are both one standard 

deviation above the mean score of standing out, the male student will have an estimated 

sdRR score 21.9 ms higher than the female student. Among male students, standing out 

significantly predicted sdRR, b = 20.7, p < .05. For two male students, the student who is one 

standard deviation above the other in standing out will have an estimated sdRR score 20.7 ms 

higher than their peer. Among female students, there was no significant effect of standing 

out, b = -1.72, p > .05. 
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3.2. RMSSD Results 

 

To examine the relationship between social needs and HRV, a hierarchal regression 

analysis was conducted to systematically explain the effect of independent, control, and 

moderator variables in predicting HRV, as measured by RMSSD. All variables included in 

this model were entered in specific blocks so that residual variance could be explained at 

each subsequent step of our model. All continuous variables (Fitting In, Standing Out, and 

Need to Belong) were converted to standardized z-scores. All categorical variables (Gender) 

were dummy coded (e.g.  0=female, 1=male). RMSSD was entered as the dependent variable 

in this model.  In Step 1 of this model, control variables (Negative Affect, Need to Belong) 

were included simultaneously with our independent variables (Standing Out, Fitting In). In 

Step 2 of this model, the interaction terms (Standing Out X Gender, Fitting In X Gender) 

were included simultaneously to our regression model. 

3.2.1. Model A. The results of this analysis are presented in Table 3. In Step 1, 

students’ perceptions of standing out, fitting in, negative affect, need to belong, and gender 

accounted for 22% of variance in RMSSD. However, this model did not reach statistical 

significance, R2 =.22, F (5, 29) = 1.72, p = .16. Holding all other variables constant, results 

supported the prediction that increases in students’ satisfaction for fitting in would positively 

predict HRV, b = 9.42, p<.05.  Consistent with predictions, RMSSD increases by 9.42 ms 

with every one unit increase in fitting in. In contrast, standing out did not significantly 

predict RMSSD, b = 2.17, p>.05.  
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3.2.2. Model B. The results of this analysis are presented in Table 3. The final step of 

our model revealed the interaction terms (Standing Out X Gender, Fitting In X Gender) to 

account for an additional 46% of variance in RMSSD, R2 = .46, F (7, 27) = 3.31, p < .05. The 

results of this analysis are presented in Table 2. One of the two coefficients of our interaction 

terms reached statistical significance. Gender moderates the effect of standing out on 

RMSSD, b = 23.1, p < .05. The slope for standing out on RMSSD is 23.1 ms higher for 

males.  Results did not support the prediction that gender would moderate the effect of fitting 

in on RMSSD, b = 14.4, p > .05.   

It was also important to probe the nature of the significant Standing Out X Gender 

interaction. As demonstrated in Figure 1, the x axis demonstrates a range of scores 

representing students’ highest and lowest rating for perceptions of standing out. Gender does 

not predict RMSSD at low (-2 standard deviations) perceptions of standing out b = -43.6, p > 

.05; (-1 standard deviation) b = -20.4, p > .05. Gender also did not predict RMSSD at the 

average (0 standard deviations above or below) perceptions of standing out, b = 2.71, p > .05.  

In contrast, at high (+1 standard deviation) perceptions of standing out gender does predict 

RMSSD, b = 25.8, p < .05. For two students of opposite gender who are both one standard 

deviation above the mean score of standing out, the male student is estimated to have an 

RMSSD score 25.8 ms higher than their female peer. Among male students, standing out 

significantly predicted RMSSD, b = 21.9, p < .05. Such that for two male students, the 

student who is one standard deviation higher in standing out is estimated to have an HRV 
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score 21.9 ms higher than their peer. Among female students, there was no significant effect 

of standing out, b = -1.21, p > .05. 

 

 

 

Table 2 

Unstandardized Regression Coefficients in a Time Domain Analyses of Heart Rate 

Variability using an sdRR indices 

 

Variable b step 1     SE  b step 2         SE  

Intercept  5.55       32.96     29.98       31.06 

Fitting Inb  6.70         3.62      5.14         3.72 

Standing Outb  1.31         2.82     -1.36         2.78 

Need to Belongb  2.85         5.76      3.82         5.28 

Negative Affectb -4.76         9.47     -9.80         8.74 

Gendera  7.06         8.55 -118.90       46.53 

Fitting In X Genderc      5.05         8.00 

Standing Out X Genderc    17.81*       7.07 

R2  (R2 adj)  0.15 ( 0.01)      0.35 ( 0.19) 

∆ R2  0.02      0.04 

Root mse 19.747    17.84 

* p<.05:**;p<.01:***;p<.001 
aGender: female=0; male=1 
bStandardized continuous variables 
cInteraction terms 
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Table 3 

Unstandardized Regression Coefficients in a Time Domain Analysis of Heart Rate 

Variability using an RMSSD indices 

 

Variable b step 1         SE  b step 2         SE  

Intercept -22.79         36.53     9.04        32.97 

Fitting Inb    8.48*         4.01     5.10          3.95 

Standing Outb    1.72           3.31      -.95          2.95 

Need to Belongb    9.25           6.38    11.15         5.60 

Negative Affectb -10.15         10.50   -16.46         3.31 

Gendera    9.47           9.48 -156.32       49.39 

Standing Out X Genderc    18.36*       7.50 

Fitting In X Genderc    13.02         8.49 

R2  (R2 adj)    0.22 ( 0.09)      0.46 ( 0.32) 

∆ R2    0.02      0.04 

Root mse  21.88    18.97 

* p<.05:**;p<.01:***;p<.001 
aGender: female=0; male=1 
bStandardized continuous variables 
cInteraction terms 
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CHAPTER 4 

DISCUSSION 

 

Research concerning social needs as predictors of wellness has taken place without 

the consideration of the developmental needs most salient to the wellness of specific age 

groups. The present study was designed to address this lack of developmental concern by 

considering the relationship between the social needs salient to undergraduate students 

(emerging adults) and wellness. In doing so, predictions from multiple theoretical 

frameworks informed the prediction that undergraduate students’ need to stand out from and 

fit in with their peers would predict wellness. As expected, results suggest that undergraduate 

wellness may be understood in terms of students’ satisfaction as standing out and fitting in.    

4.1. Theoretical Implications  

 

The assumptions of ODT emphasize both standing out and fitting in as equally salient 

needs to wellness. This study supported the implications of ODT, revealing that the need to 

stand out and fit in both contributed to increasing HRV. However results supported this 

implication only for male undergraduates. Specifically the need to stand out had no 

significant effect on predicting the wellness of female undergraduates. The proceeding 

paragraphs will discuss the relevance of ODT when considering wellness by revisiting the 

discrete frameworks supporting ODT.  

As predicted, results demonstrated that when perceptions of fitting in increase, HRV 

also increases. Undergraduates are driven to fit in as a response to their human desire to 

belong. As suggested by Baumeister and Leary (1995), all human beings have a need for 
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belongingness, in which individuals seek to establish a sense of interpersonal connection 

with others. In the ODT framework, Brewer (1991) explains that students may satiate this 

need for belongingness through opportunities to assimilate with others. Future work 

regarding opportunities of assimilation may better explain the positive association between 

fitting in and HRV.  

This study supports fitting in as a basic human need and primary driver of wellness 

by revealing the satiation of fitting in to increase HRV. As noted by physiologists, for 

healthy cognitive and physical functioning to occur, an individual must first physiologically 

adapt to the stressors of their environment (Hollenstein et al., 2012; Mezzacappa et al., 

2001). Most importantly, in order for this adaption to occur, an individual’s most basic needs 

must be met (Maslow, 1968). On campus, it may be requisite for a student to gain social 

acceptance into their pledged fraternity, or establish deep interpersonal connections with their 

specific interest group in order to then contribute to their campus community. Specifically, 

the results of this study support the aforementioned theoretical implications, by revealing the 

satiation of a student’s need to fit in to increase HRV – implying greater flexibility in the 

ability to adapt to environmental stressors, as well as greater cognitive and physical 

functioning.  

The implications of uniqueness theory were not fully supported by this study, as the 

hypothesized unconditional link between standing out and HRV was not significant. 

However, when conditional upon gender, the need to stand out was a significant predictor of 

HRV. Specifically, this study revealed when male students perceive themselves at high levels 
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of standing out, they experience increases in HRV. Seeing that the effect of standing out was 

conditional upon gender, these results suggest that the implications of ODT theory 

concerning undergraduate students may depend on an undergraduate’s gender. 

4.2. Implications for HRV 

 

By examining the pure bio-marker of HRV to determine the healthy function of 

undergraduate students, this study bypasses the psychometric barriers of self-report methods- 

providing a window to directly examine the true drivers of wellness. If this study were to 

employ self-report as the measure of our dependent variable, the physiological changes that 

often prelude students’ scholastic behavior would have gone undetected. In this study’s 

departure from self-report, HRV has enhanced our understanding of wellness by allowing us 

to view these physiological changes in response to students’ social experiences.  

In doing so, the basic human need to fit in has been emphasized by HRV measures as 

a social underpinning to the physiological changes occurring in undergraduates, and as a 

biological driver  of undergraduate wellness. Specifically, HRV has explained the satiation of 

students’ need to fit in as a proximal predictor of physiological functions concurrent to 

healthy cognitions, and positive affect in the university context. 

In contrast, HRV has not supported line of reasoning which suggest standing out as 

an equally salient need to increasing wellness. It could be concurred from the HRV measures 

used in this study that standing out, particularly at the stage of emerging adulthood 

(university students), may be emphasized as an unimportant factor in predicting wellness, as 
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results showed no significant relationship between standing out and wellness by any measure 

of HRV. However, future work should consider measuring the effect of standing out on 

undergraduate wellness with different measures of HRV. It could be possible that there are in 

fact changes in students’ cardiovascular responding to the perceptions of standing out that are 

undetected by the modes of measurement used in the present study. As the present study 

applied only time domain indices of HRV, future research should explore the value of power-

spectral analysis in capturing R-R waves, and synthesizing R-R wave frequency.      

4.3. Practical Considerations for Wellness on University Campuses 

 

Findings from this study support the practical relevance of university student life and 

wellness organizations. Specifically, findings from this study suggest that university interest 

and funding should be directed towards student life and wellness organizations which 

explicitly provide university structures and opportunities for students to pursue their desires 

to\ stand out and fit in.   

The physiological results of this study may extend beyond wellness – to the class 

room. Specifically, this study may have practical relevance for university leaders who value 

academic achievement. Considering wellness as a robust predictor of academic achievement 

(Andrews & Wilding, 2004; Howell, 2009), and standing out and fitting in as predictors of 

wellness, university leaders may be able to maximize the academic performance of their 

students by structuring university environments and wellness intervention in ways the 

explicitly serve the needs to stand out and fit in.   
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4.4. Limitations and Future Research 

 

Several limitations of the present study should be considered. Firstly, the 

generalizability of this sample across undergraduate students was limited, as the selected 

sample drew only from a small target population of undergraduate education majors. It is 

plausible that these results may not be an accurate reflection of the particular university’s 

population, as the experiences of an undergraduate education major may not be generalizable 

to the experiences of students in other college majors, such as engineering. More campus 

wide recruitment efforts could have been designed to recruit a more diverse sample in terms 

of college majors.  

To theoretically increase the generalizability of these results, this study could have 

benefited from questions probing for ethnic differences in cardiovascular responding. This 

also may have been limited due to a small sample size, as these data are primarily limited in 

the distribution of ethnicity – inhibiting analysis between ethnic groups. A stronger link 

between the primary investigator and the desired sample population could have increased the 

sample population of this study, in turn creating a wider range of variables to analyze when 

considering ethnic differences.  

Moreover, there were several limitations in the design and methods section of this 

study which may have affected the results. Firstly, this study measured standing out and 

fitting in with the assumption that the satiation of these needs are experienced as positive. In 

doing so, our results may have been interpreted while ignoring deeper psychological 

processes associated to standing out and fitting in. For example, there could be gender 
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differences in the attitudes held towards standing out and fitting in. Specifically, seminal 

work in line with this inquiry propose that males ascribe different connotations to the notion 

of standing out and fitting in, such that African American males viewed fitting in as a 

negative trait in certain social domains (Gray, Leach, Zimmerman, Wornoff, Johnson & 

Baker, in press). Indeed, future research should explore these differences through cross 

comparisons of gender and race. However, without considering how the meaning of standing 

out and fitting in may qualitatively change between genders, future quantitative evidence 

may not accurately inform our understanding of social needs and wellness. 

Initially, future research should be led by two potential concerns 1) the wavering 

meaning of standing out and fitting in, 2) the behaviors associated to perceptions of standing 

out and fitting in, and 3) opportunity structures for standing out and fitting in. Firstly, 

forming an enriched definition of standing out and fitting in may allow researchers to better 

understand the relationship between social needs and wellness. This enriched definition may 

be obtained by facilitating focus groups of undergraduate students, in which researchers 

could lead discussions probing for what it means to stand out and fit in as an undergraduate 

student who is male or female, or of different ethnic groups. By facilitating focus groups with 

similar aims, researchers can evaluate students’ positive and negative attitudes towards 

standing out and fitting in, which could identify implications for future research design, and 

intervention. 

Secondly, future research should consider not only the perceptions of standing out 

and fitting in as predictors of wellness, but also the health behaviors which are activated by 



33 

 

 

 

 

perceptions of standing out and fitting in and their relationship to wellness. As suggested by 

ODT, the behaviors activated in response to one’s perception as standing out or fitting in 

often take place during the processes of assimilation and differentiation. It may benefit future 

research to investigate the traditional modes of socialization on campus, such as being active 

in a Greek organization, collegiate sport, or intramural organization as modes of assimilation 

and differentiation. Moreover, it is possible that there is specific health behaviors 

characteristic of a students’ differentiating and assimilating from in groups (e.g. fraternity) or 

out groups (e.g. larger Greek community) that may have significant bearing on wellness. The 

health behaviors exhibited in these groups may be operationalized as moderators of the effect 

of standing out and fitting in on wellness. Perhaps the more proximal predictors of wellness 

hinge on the extent to which students go to fit in or stand out on campus. Do these 

accelerated efforts to stand out and fit in entail risky behavior and negative consequences for 

wellness?  Such information may be beneficial in designing formal intervention efforts which 

are fine-tuned to addressing the social factors which influence undergraduate wellness.  

In addition to health behaviors, the in-school behaviors relating to scholastic 

achievement should also be considered. Future work should consider how standing out and 

fitting in may predict cognitive processes and self-regulated behaviors in the classroom 

through the mediation of HRV. As increases in HRV have been linked to efficient cognitive 

strategy use (De, 2007; Hansen, Johnsen, Thornton, Waage, & Thayer, 2007), and higher 

levels of self-regulation (Thayer & Brosschot, 2005; Thayer, Newman, & McClain, 1994), it 

is plausible that HRV may mediate the relationship between students’ social needs and the 
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scholastic behaviors relating to cognitive function and self-regulated learning – effective 

strategy shifting, metacognition.   

Thirdly, more work is needed in identifying the social structures common on college 

campuses which speak to the unique social needs of undergraduate students. More 

importantly, researchers should investigate how undergraduates themselves perceive and 

value these structures in relation to standing out and fitting in. As revealed by previous 

research, in effort to satiate the need to stand out and fit in, students pursue opportunities for 

assimilation and differentiation (Brewer, 1991). It may be possible that social structures on 

campus, which in theory, provide opportunities to assimilate and differentiate may not 

actually be perceived as such in real-time by students. Relating to Arnett (2000), students 

may have different desires for who and what they strive to identify as. With different agendas 

for their own identity exploration, it is possible that undergraduate students may have certain 

groups for which they desire to stand out from, or fit in with, in order to achieve their sense 

of social identity. Gray (2014) describes these groups in terms of social targets (desired 

group to stand out from, or fit in with). On this note, future work may benefit by examining 

how undergraduates’ different social targets may determine how they value or perceive 

opportunity structures as modes of assimilation or differentiation.   

Future research should consider probing at different dimensions of fitting in though 

examining these specific indicators of fitting in. With an understanding of how these specific 

feelings differentially effect one’s perception of fitting in, such data points may have 

informed the understanding of why increases in fitting in positively predict HRV scores. 
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Such work may reveal findings that can pin point facets of the undergraduate social 

experience which may have direct ramifications on students’ social identities and wellness.    

Conclusion 

 

Literature suggests current university wellness programs and intervention methods do 

not reach the needs of all students. College being a time of heightened stress (Bewick et al., 

2010), university leaders push to implement stress management courses (Sivik et al., 1992), 

but know little of the basic components needed for undergraduates to effectively respond to 

the stressors of their developmental stage (Bezner et al., 2000; Blacconiere, 1990). Moreover, 

universities advocate for creating social support structures on campus, but know little of the 

unique social factors supporting undergraduate wellness. This study revealed these social 

factors in terms of standing out and fitting in, such that students’ healthy cardiovascular 

responding was predicted by increases in the satiation of these basic human needs. As a 

college degree continues to grow in societal and economic demand, it is vital that we 

consider ways in which students can live healthier social lives that are conducive to meeting 

this demand. By and large, the success or failure of students in meeting this demand may 

hinge on the satiation of the needs to stand out and fit in. 
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    Fig. 2. Slope for standing out predicting sdRR by Gender. 
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