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ABSTRACT 

For years, researchers have debated the structure of affect. Although many researchers 

claim positive and negative affect are independent, others present evidence that the two 

are bipolar. The current study used a behavioral genetic design as a unique way to address 

this debate. A national sample of 783 sibling pairs, including 117 identical twins, 160 

fraternal twins, and 506 full-sabling non-twin pairs provided information on their positive 

and negative affect over the past month. A sub-sample of 210 twin pairs provided 

additional infonnation on their positive and negative affect over daily and weekly time 

frames. Several dift"erent analyses indicated that at the phenotypic level, affect 

demonstrated a bipolar stiUcture. · Multivariate behavioral genetic analyses were used to 

estimate common genetic and environmental factors that influence the relationship 

between positive and negative affect, as well as the specific genetic and environmental 

factors that influence each. These analyses indicated that specific genetic and shared 

environmental factors were not necessary to explain the relationship between positive and 

negative affect. This pattern of results was consistent with the bipolar viewpoint. The 

structure of affect looked to be bipolar across differing time frames and across age groups. 



CHAPTER ONE 

INTRODUCTION 

Statement of the Issue 

Psychologists have long been interested in understanding and promoting well

being. A recurring issue in conceptualizations of well-t.eing revolves around the 

relationship between positive and negative affect. At the heart of this debate is how best 

to describe the dimensional space of affect. Are positive and negative affect essentially 

independent, such that one could feel both happy and sad at the same time? Or are 

positive and negative affect inversely related, such that feeling sad inhibits happiness? 

TheSttuaureofAJfect 
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Attempts to describe the dimensional space of affect have a lengthy history. An 

examination of work on the structure of affect demonstrates that researchers have yet to 

reach consensus on how best to describe the structure of affect. The main issues in the 

debate concerning the relationship between positive and negative affect will be presented 

here. A more in-depth description of these issues will be provided in the literature review. 

One line of research into the structure of affect has revolved around the idea that 

positive affect and negative affect are largely independent. In this view, the independence 

model, affective space is defined around two orthogonal factors. One factor represents 

the presence of positive emotions, with a continuum from high positive activation (e.g., 

elated) to lack of positive activation (e.g., tired). The second factor represents the 

presence of negative emotions, from high negative affect (e.g., tense) to lack of negative 
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affect (e.g., calm). The factors are essentially monopolar, in that high activation resides on 

one end of the continuum and lack of activation lies on the other. In this model, knowing 

information about a person's level of positive affect does not provide information about 

his or her level of negative affect. One important implication of this view is that in order 

to increase overall well-being, increases in positive affect must also be acc::ompanied by 

independent decreases in negative affect. 

Another viewpoint, however, is that positive and negative affect are strongly 

negatively correlated. In this view, the bipolar model, the valence of affect can be 

represented along a single continuum from positive affect to negative affect. Positive 

emotions, then, are unlikely to be accompanied by negative emotions. In addition, this 

theory often carried the implication that decreasing negative affect will lead to increases in 

positive affect or well-being. 

Researchers attempting to resolve the debate about the structure of affect have 

utilized a few distinct strategies. Researchers have largely relied on factor analytic 

methods to investigate this question. The discriminant validity of positive and negative 

affect scales has also been taken into account. To a lesser degree, behavioral genetic 

methods have been applied in this debate. 

Factor analyses of affect scales generally yield two factors. Researchers in the 

independent tradition typically label these factors Positive Affect or Pleasantness and 

Negative Affect or Unpleasantness. Researchers closer to a bipolar tradition, however, 

usually depict the two factors as Intensity or Arousal and Frequency or Unpleasantness/ 

Pleasantness. The intensity factor represents the strength of emotion. The frequency or 



Unpleasant/Pleasant factor represents the amount of positive versus negative affect a 

person experiences. This factor can be characterized as a bipolar valence factor with 

positive and negative affect occupying different ends of the continuum. 

14 

Factor analyses of self-reported affect have been unable to support one model over 

the other. For the most part, researchers agree that the choice of adjectives (some being 

more representative of"pure" negative or positive affect) and the rotation chosen in the 

factor analysis largely determine which model will emerge in any particular study. Watson 

(1988b) noted that Frequency and Intensity typically emerge as the first two unrotated 

factors in factor analyses of subjective affect. When orthogonal varimax rotation is used, 

however, the independent Positive Affect and Negative Affect factors typically emerge. 

In the absence of clear statistical evidence to support one model over the other, 

researchers have turned to the predictive ability of both positive and negative affect scales 

to determine how the two relate to behavior or other psychological variables. Different 

correlates of positive and negative affect would support the independent model. For 

example, negative affect is significantly correlated with stress whereas positive affect is 

significantly correlated with social activity and exercise (Watson, 1988a). In addition, 

positive affect seems to be related to extraversion whereas negative affect is related to 

neuroticism (Costa & McCrae, 1980). From the independent viewpoint, positive and 

negative affect thus show discriminant validity and can be accepted as distinct factors. 

Finally, a few researchers have conducted behavioral genetic analyses of positive 

and negative affect to gain insight into the overall structure of affect. In an 

intergenerational family study, Baker, Cesa. Gatz and Mellins (1992) report that positive 
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affect is influenced more by shared environmental factors while negative affect is 

influenced more by genetic factors. Baker and colleagues interpreted these results as 

evidence of separate etiologies for negative and positive affect, supporting the independent 

viewpoint. Other researchers, however, have found substantial heritability for positive 

emotions such as happiness (Lykken & Tellegen, 1996). It is unclear whether positive and 

negative affect have distinctly different patterns of genetic and environmental influences. 

The independent viewpoint bad gained wide acceptance among affect researchers 

throughout the 1980s (Green, Goldman, & Salovey, 1993). Recendy, however, the 

debate on whether positive and negative affect are truly independent bas again emerged. 

In a 1993 article, Green, Goldman, and Salovey claimed that after controlling for 

measurement error, positive and negative affect were actually highly negatively correlated. 

:rhey interpreted this finding as new support for the bipolar model. Recent articles in 

prominent journals have continued to debberate this issue through the presentation of 

additional studies analyzing the structure of affect. Once again, however, factor analyses 

alone shed little light on the issue. In fact, a third model bas been proposed that essentially 

puts all four factors, Positive Activation, Negative Activation, Pleasantness, and Arousal, 

within a circumplex model under the claim that the two opposing views are compatible 

{Ylk, Russell, & Feldman Barrett, 1999). This integrated mode~ however, still fails to 

address the large conceptual incompatibilities of the bipolar and independent models. 

In summary, while researchers may have strong theoretical beliefs about the 

structure of affect, the empirical evidence is less clear-cut. Support can be found for both 

the independent and bipolar viewpoints, although certainly the independent viewpoint is 



currently more widely accepted. The situation is further complicated by research 

suggesting that the structure of aft"ect may vary across contexts and across individuals. 

Contextual and Individual Differences in the Structure of Affect 

16 

Much of the research investigating the relationship between positive and negative 

affect has implicitly assumed the relationship between them to be a stable phenomenon. 

One exception to this consensus is work suggesting that the relationship between positive 

and negative aft"ect depends upon the time frame investigated (Diener, Larsen, Levine & 

Emmons, 1985a). Diener and colleagues suggest that at any one particular moment, 

positive and negative affect are likely to be negatively related. Over longer time frames, 

however, the correlation between the two will diminish because the frequency of aft"ect 

becomes confounded with the intensity of aft"ect. Diener and colleagues argue that 

although positive and negative aft"ect are inversely related in tenns of frequency, the two 

are positively correlated in intensity. Over a longer time frame, mean levels of aft"ect will 

appear independent due to the overall contributions of frequency and intensity. Temporal 

period thus seems to play a role in analyses of affective structure. 

Another possible factor influencing the relationship between positive and negative 

affect is a person's age. Researchers have not adequately investigated age differences in 

the structure of subjective aft"ect. Developmentalists interested in emotion, however, have 

observed important age differences in aft"ect. 

Evidence largely suggests that even in the &ce of losses associated with aging, 

mean levels of psychological distress either remain stable or decrease across the adult 

years (Diener, Sandvik & Larsen, 198Sb; Mroczek & Kolarz, 1998). In addition, positive 
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affect tends to remain stable, so that older adults generally appear to experience a more 

positive emotional balance overall. In fact. age differences in emotion are marked enough 

that it seems the emotional experience of older adults is qualitatively different from that of 

younger adults. 

Two developmental theories provide insight into posSible mechanisms behind age 

changes in affective experience. Labouvie-Vief(1997) proposes that one mechanism lies 

in developmental gains in affective complexity, or the ability to integrate both positive and 

negative emotions. As emotion becomes better integrated with cognitive processes, adults 

gain greater understanding of their own emotions, which in tum promotes greater 

effectiveness in regulating affect (Labouvie-Vie£: DeVoe, & Bulka, 1989). Thus it may be 

that older adults both show more accurate understanding (and reporting) of their emotion 

and greater ability to control negative emotions or promote positive emotions. 

Socioemotional selectivity theory addresses changes in emotional experiences over 

the life span by focusing on how the primacy of emotional goals changes as we age 

(Carstensen, 1991; Carstensen, lsaacowitz, & Turk Charles, 1999). This theory 

essentially suggests that goals over the life span can be broadly classified as either 

emotion-related or knowledge-related. The primacy of either emotion or knowledge goals 

changes over time and situations. As people approach the end of the life span, they view 

time as limited. Awareness of time constraints leads people to give greater weight to 

emotional goals rather than to knowledge-related goals. Carstensen, lsaacowitz, and Turk 

Charles (1999) suggest that recognition oftime limitations thus alters emotional 

experiences. In addition to increased salience of emotion, awareness of endings also may 



bring about more mixed reactions. Older adults, or people facing endings, may be more 

likely to experience both positive and negative feelings, what could be termed a sense of 

poignancy (Carstensen, Pasupathi, Mayr & Nesselroade, in press). 

18 

Together, Labouvie-Viers and Carstensen's theories suggest that older adults 

have a distinctively different emotional experience than younger adults. Age differences in 

the likelihood of experiencing both positive and negative emotions, as well as age 

differences in understanding of emotion, may result in diff'erences in the structure of self

reported affect. Among younger adults, a bipolar model may fit reasonably well. For 

older adults, however, it may be that an independent model is more clearly appropriate 

because their emotions experience is more complex. 

Although the debate concerning the structure of affect has persisted for decades, 

few researchers examining the relationship between positive and negative affect have 

investigated the poSSibility that affective structure may vary across contexts or across 

individuals. Developmental and well-being research, however, suggests that temporal 

period and age are two important variables that play a role in the structure of self-reponed 

emotion. Attempts to clarify the relationship between positive and negative affect may be 

informed by analyses that explicitly explore structural differences across age groups and 

time frames. 

Purpose of the Current Study 

Carstensen and Labouvie-Viefboth provide clear theoretical predictions that 

emotional experience changes over the life course. Prior research on the structure of 

affect has not typically taken a developmental perspective. The current study incorporated 
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a developmental perspective by investigating age differences in the structure of positive 

and negative affect. Although longitudinal methods are necessary to identify 

developmental change, looking at differences in affective structure across age groups 

provided a beginning step in discerning developmental processes. The current study also 

looked at self-reported emotion over three temporal periods: monthly, weekly, and daily. 

As noted above, factor analytical approaches to analyzing the structure of affect 

have essentially reached a stalemate. Depending on the factor analytic rotation, list of 

emotions assessed, and response format, either the independent or bipolar viewpoints have 

been supported. This impasse is precisely what led earlier researchers to look at the 

differential predictive power of positive and negative affect as an indirect way to assess the 

structure of affect. In a different approach to this issue, the present study used a 

behavioral genetic method in order to gain new insight into the relationship between 

positive and negative affect. 

Univariate behavioral genetic studies apportion the observed differences between 

people on a trait into three subcomponents: shared environment, non-shared environment, 

and heritability. Multivariate behavioral genetic studies go beyond estimates of heritability 

or environment to look at how common genetic and environmental factors explain the 

relationship between multiple variables. Of interest for this study was a biometric 

approach modeling both common and specific genetic and environmental factors. This 

approach allowed estimation of the extent to which variance in both positive and negative 

affect could be explained by genetic and environmental factors they shared and genetic and 

environmental factors that were unique to each. 
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A previous univariate behavioral genetic analyses of positive and negative affect 

provided some support for the independent viewpoint as each affect showed dift'ering 

patterns of genetic and environmental influence (Baker, Cesa, Gatz, & Mellins, 1992). 

The multivariate behavioral genetic approach proposed in the current study, however, 

could provide aid in specifying the structure underlying the relationship between positive 

and negative affect. The pattern of factors common to both positive and negative affect 

and factors specific to each was of primary interest. For example, finding that a majority 

of variance in both positive and negative affect could be attributed to specific genetic 

effects would be more consistent with the independent view. On the other hand, if 

positive and negative affect were largely influenced by shared genetic and environmental 

factors, there less evidence would exist that the two are indeed separate factors or 

systems. 

In the current study, the role of age and temporal period was examined by looking 

for significant differences in the genetic and environ.-nental structure underlying the 

relationship between positive and negative affect across age groups and referent periods. 

Findings from previous research suggested that across longer time periods, negative and 

positive affect show less association than across shorter time frames. Thus the genetic and 

environmental structure for self-reported emotion was hypothesized to dift'er over 

monthly, weekly, and daily time frames. Older adults, even across shorter time periods, 

seem to be more likely to experience both positive and negative emotions at the same 

time. Thus it was hypothesized that significant age dift'erences in the genetic and 

environmental structure of self-reported affect would be found. 



Research Questions 

The current study investigated possible differences in the structure of affect by 

addressing three general research questions: 

1. What is the genetic and environmental architecture of the relationship between 

Positive Affect and Negative Aft"ect when affect is assessed through recall of 

emotional experiences over the past thirty days? 

2. What is the genetic and environmental architecture of the relationship between 

Positive Affect and Negative Aft"ect assessed at more micro levels? Specifically, 

what is the structure of affect when respondents report on their emotional 

experiences over the past day or past week? 
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3. Does the structure of the relationship between Positive Affect and Negative Affect 

differ by age? 



CHAPTER TWO 

LITERATURE REVIEW 
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The debate about whether positive and negative affect are independent has 

persisted for several decades. This chapter begins by introducing some of the early work 

on the structure of affect and revi~s the literature around this debate. Most of the 

research on the structure of affect has been lacking in theory-with questions being 

framed around empirical results with little depth of theoretical formulation. After 

reviewing both sides of the issue, literature suggesting possible variations in the structure 

of affect will be presented. Both time frame and age may influence the independence of 

positive and negative affect. Finally, current developmental theories on emotion will be 

presented as a way to re-ftame investigations on the structure of affect. This theoretical 

framework for emotional development across the life span will help fonnulate specific 

research questions and hypotheses concerning the structure of affect. 

Dimensional Space of Affect 

One surprising aspect of research on the relationship between positive and negative 

affect is that it tends to be largely atheoretical. That is, while researchers often suggest 

that theory might guide whether one chooses the bipolar or independent model, theoretical 

considerations are rarely presented. This lack of theory can be seen from initial seminal 

work on the relationship between positive and negative affect to research presented today. 

To better illustrate this point, a brief consideration of representative early studies is 

presented to show the early groundwork underlying this debate. After introducing this 



23 

groundwork, research within each of the common methodological traditions utilized in this 

debate (factor analysis, differential predictiveness, and behavior genetics) will be presented 

for both the independent and bipolar viewpoints. 

Early Groundwork 

Bradburn (1969) is often credited as one of the first researchers to propose that 

positive and negative affect are independent constructs. Bradburn conducted a 

longitudinal questionnaire survey of mental health in community samples. The study 

began with 2787 respondents ftom a mixture of urban and suburban regions. Respondents 

ranged in ages ftom 21 to 59. Bradburn assessed a variety of pleasant and unpleasant 

experiences, such as whether over the past few weeks respondents had felt pleased about 

an accomplishment, felt things were going their way, felt restless, or felt upset because 

someone criticized them. Each item consisted of a yes/no format. Five pleasant and five 

unpleasant items were included in this scale, the Affect Balance Scale (ABS). Bradburn 

found that positive and negative affect items were not highly correlated, and that the two 

dimensions of affect correlated differently with other variables. For example, sociability 

and social participation correlated with positive affective but not negative affect. 

These findings led Bradburn to propose that total well-being consisted of the 

balance between positive and negative affect. Bradburn felt it was important to note that 

psychological well-being was determined by 12mb positive and negative affect. 

Furthermore, Bradburn stressed that the two dimensions were independent. Knowing 

information about either alone could not provide a clear picture of overall well-being. He 

also noted that the independence of positive and negative affect could explain why 
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negative events might not have the expected impact on people's overall well-being. 

Essentially, well-being might not be impaired by negative events if levels of positive affect 

were substantial enough to balance out the negative affect. Bradburn's work: was an 

important contnbution to understanding the implications for overall well-being implied by 

independence of positive and negative affect. Nevertheless, Bradburn did not measure 

whether people actually experienced both positive and negative emotions at the same time. 

Rather, he investigated their recall of positive and negative affect. 

Although Bradburn's conclusion that positive and negative affect were 

independent was widely accepted, other researchers presented contrary evidence. On a 

more general level, researchers reponed evidence that semantic space was bipolar. One 

proposal was that people generally evaluate words in terms of bipolar factors. Bentler 

(1969) analyzed the responses of200 undergraduate students concerning the emotional 

meaning of adjectives along three dimensions: activity, potency, and evaluation. For each 

dimension, respondents were given a list of 25 adjectives. Respondents were to indicate 

whether each adjective was descriptive of the underlying dimension. He reponed that raw 

correlations between presumed opposite dimensions (e.g., low activity vs. high activity) 

were generally low and positive, a pattern contrary to the expectation ofbipolarity. 

Bentler hypothesized, however, that response style might be biasing Bradburn's 

results. He felt that an acquiescent response style accounted for the low correlations 

found by Bradburn. Bentler described acquiescence as the tendency for respondents to 

indicate that antonyms are both positively related to a particular concept. Such a tendency 

would be problematic if respondents indicated that two antonyms were both positively 
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related to a particular concept. Bentler measured acquiescent response style by summing 

the number of items people checked across the different dimensions. Once controlling for 

an acquiescent response style, positive and negative dimensions of words yielded high 

negative correlations. Theoretically, this research suggested that people organize meaning 

of words around bipolar poles. Thus, subjective reports of weD-being would fall along 

bipolar dimensions because that is how people generally construct semantic space. In 

other words, he argued that bipolar dimensions could explain the affective meaning people 

assign to adjectives. It is important to note that this framework does not make any 

predictions about the independence of the actual physiological systems underlying 

emotional experiences. Rather, the perspective implies that people will organize their own 

reports about (and perhaps understanding of) their emotions around bipolar factors. 

The two basic strains of thought present in these works continue to characterize 

research on this debate today. On the one hand are empirical observations that positive 

and negative affect are not strongly correlated, and that they are differentially related to 

other behavioral variables. On the other hand are researchers suggesting that once 

systematic error such as response style is accounted for, positive and negative affect show 

a substantial negative correlation. Both themes are evident in more current research on 

the structure of affect. 

Assessing the Structure of Affect 

Attempts to clarify the structure of affect have largely revolved around three 

analytical approaches. The most common approach is factor analysis of self-repon affect 

items. Researchers have also used a differential predictiveness approach to see whether 
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positive and negative affect differentially predict other criterion behaviors. Finally, some 

researchers have investigated differences in the genetic and environmemal architecture of 

positive and negative affect. This section reviews articles pertaining to the structure of 

affect from each of these approaches. 

Factor Analytic Ap_proaches 

The ind~dent framework. Prior to Bradburn's (1969) study, other researchers 

had begun to investigate the structure of affective space. Some of these early researchers 

proposed that affect was best described by monopolar factors, a precursor to the 

independent framework formalized by Bradburn. For example, in a study of 180 male 

undergraduate students, Borgatta (1961) reponed that 6 factors emerged in a factor 

analysis of an emotion checklist. These six monopolar factors were lonely, warm-hearted, 

tired, thoughtful, defiant, and startled. He replicated this structure in a sample of 98 male 

and female undergraduates. McNair and Lorr {1964) found five factors in a series of large 

undergraduate samples. They identified and then replicated the presence of factors 

representing tension, anger, depression, vigor, and tatigue. Thayer (1967), in a series of 

smaller studies including undergraduate respondents, suggested that four independent 

monopolar factors best descnbed affective space. Thayer proposed that General 

Activation, High Activation, General Deactivation, and Deactivation-Sleep were the 

important factors. He was able to replicate the presence of these factors across three 

studies. Most researchers, however, eventually came to believe affective space could be 

adequately described by only two independent factors. These two factors were largely 
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believed to be monopolar. In 1979, Russell declared that "most investigators of affect 

now argue against the existence ofbipolar affective dimensions" (Russell, 1979, p. 345). 

Zevon and Tellegen (1982) presented one of the first published descriptions of the 

independent framework widely accepted today. The model Tellegen proposed contained 

factors representing the presence or absence of affect. Thus, the "positive affect" factor 

ranged from high positive arousal (delighted) to absence of positive arousal (sluggish). 

The "negative affect" factor ranged from high negative arousal ( tonnented) to absence of 

negative arousal (calm). These monopolar factors were derived from Tellegen's definition 

of affect as a state of arousal or engagement. Thus, only "high" ends descn"be the 

presence of affect. 

To test the hypothesized model, Zevon and Tellegen (1982) had 23 students 

complete daily emotion checklists each day for 90 days. Within each subject, they 

conducted a factor analysis of the correlation matrices between positive and negative 

affect items (P-factor technique) with a varimax rotation. Zevon and Tellegen concluded 

that a two-factor structure fit each person well enough to accept the two-factor solution 

for the entire sample. This conclusion was based on an initial visual analysis of the factor 

loadings for each subject followed by an analysis of the coefficient of congruence across 

the factors of all subjects. The coefficients of congruence were high for 20 out of 23 of 

the participants. 

It is important to note that Zevon and Tellegen mentioned that their choice of 

unipolar factors was based on preference. They pointed out that a 45° rotation of their 

factors would yield bipolar factors of frequency and arousal. Thus, in a theme to be 
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echoed in many later uticles, no statistical guidelines dictated the correct interpretation of 

the factors. Rather, a structure was chosen based on personal preference. An imponant 

limitation of this study was the small sample size and narrow age range. Although daily 

checklists over 90 days created a large number of observations for each person, the 

number of respondents (23) was quite small. In addition, the sample was drawn from 

university classes and therefore most likely contained primarily young adults. 

Watson and Tellegen (1985) expanded on this study in a re-analysis of several data 

sets. They reanalyzed data from seven different studies by using or reconstructing the 

correlation matrices among emotion items from published results. Watson and Tellegen 

did not give specific information on the respondents in each of these studies; however, 

they noted that one study included pregnant women and a second included school 

children. Watson and Tellegen then filctor analyzed these correlation matrices. They 

reported that two factors accounted for the data in all cases; furthermore, when an 

orthogonal varimax rotation was used, these two factors were identified as Positive Affect 

?nd Negative Affect. One of the data sets showed slighdy different results, with the two 

factors representing a mix of affect and arousal. The respondents in that particular study, 

however, were children. Thus, Watson and Tellegen felt that the irregularity in factor 

structure might have occurred because children experience emotion somewhat differently 

or because the emotion items were slighdy different than in other studies. 

Mayer and Gaschke (1988) replicated Watson and Tellegen's findings using a set 

of 3 different self-report affect scales in a sample of 1 572 undergraduates from several 

different colleges. Following Watson and Tellegen's analytical approach, they also found 
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that the two factors emerging from a principal-axis factor analysis were pleasantness and 

arousaL However, following a varimax rotation, the two factors could be seen as positive 

affect and negative affect. The authors concluded that neither model could be seen as 

preferable; both were equally valid. However, because all three scales were assessed with 

the same response format (e.g., a 4-point scale), the authors could not assess or control 

for response bias. In addition, the respondents again consisted of primarily young adults 

recruited from an undergraduate population. 

Watson, Clark, and Tellegen (1988) again found two independent factors in a 

series of studies in which they established the reliability and validity of the Positive and 

Negative Affect Schedule (PANAS). This scale includes ten positive emotions and ten 

negative emotions. Respondents rated the extent to which they experienced each emotion 

on a 5-point scale, ranging from very slightly or not at all to atremely. In a series of six 

studies, with large sample sizes ranging from 586 to 1002, respondents rated themselves 

on 60 emotion items, including the PANAS descriptors. The studies differed in the time 

referent period, from momentary to overall general affect levels. Factor analyses of the 

affect questionnaires suggested that two dominant factors were present. Using a varimax 

rotation, these factors were identified as Positive Affect and Negative Affect. This 

structure was found across all time frames. 

It must be noted that several problems with the factor analytic approach do exist. 

First, many studies do not control for response bias. Systematic response bias could lower 

the correlation between positive and negative affect, such that the two do not appear 

significantly related. In addition, factor analytic studies that support the independence 
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framework use a varimax rotation that forces the data onto orthogonal factors. Thus, it is 

not necessarily surprising that the results yield factors that are independent; by definition it 

must. Rarely are theoretical reasons for choosing this option presented; rather it is 

acknowledged that choosing varimax rotation will most likely give you a Positive Affect 

factor and a Negative Affect factor. 

Another problem with the independent model is that it does not seem to map well 

unto lay persons' understanding of affect. For example, happiness is not considered 

"pure" positive affect in this model-it loads on both the Positive Affect and Negative 

Affect factor because it includes the presence of positive activation (P A) and the absence 

of negative activation (NA) (Watson, 1988b). Although Watson later tried to avoid 

confusion by labeling the two factors in his model activation rather than affect (e.g., 

(Tellegen, Watson & Clark, 1999), it is questionable whether this model would match 

most people's understanding of emotion. Several generally positive terms, such as 

happiness or contentment are seen as separate from true Positive Activation. In addition, 

the fact that happiness is positively related to positive activation and inversely related to 

negative activation seems to fit a bipolar viewpoint. 

The bipolar framework. Few researchers dispute that affective space can be 

adequately described by two factors. After Bradburn's (1969) study of affective well

being, many researchers agreed that Positive Affect and Negative Affect were 

independent. However, some researchers offered a different explanation. The most 

common alternative was that one factor represented intensity or arousal, while the second 

factor represented valence of emotion, from positive to negative. 
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In an important paper reintroducing the bipolar argument, Russell (1979) 

presented results disputing the independent viewpoint. In a study of 150 undergraduate 

respondents, he measured affective items across a range of intensity or arousal and valence 

using four different response formats. One response format was a binary true/'false format; 

the remaining three were all 4-point scales that differed in the verbal description that 

labeled each value. Respondents were asked to report on their affect that day as Russell 

argued that reports of affect over longer time frames were more likely to appear 

independent. Finally, Russell included a measure of acquiescent response style. He 

defined acquiescence as "a tendency to agree or disagree with an item regardless of its 

content" (Russell. 1979, p. 346). Acquiescence was assessed by summing each 

participants' responses across the items. High scores were interpreted as the tendency to 

systematically check higher values across all emotions. 

Russell found that after controlling for acquiescent response style. the 

hypothesized bipolar scales along the dimensions of pleasure/displeasure and 

arousal/sleepiness were highly inversely correlated. Across scales within each of the four 

response fonnats. pleasure and displeasure correlations were between -.71 and -.80. 

Arousal and sleepiness composites correlated between -.66 and -.76. Other proposed 

dimensions, such as dominance/submissiveness or general activation/depression did not 

evidence such strong negative correlations. Results from a factor analysis of items within 

one response format (the scale ranging from definitely do not feel to definitely feel) 

suggested that two orthogonal factors. representing arousal and pleasantness, did indeed 

fit the data. Although Russell's paper is cited as a seminal article (e.g .• Diener et al, 
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198Sa; Green, Goldman & Salovey, 1993), the majority of researchers continued to prefer 

the independent model. Russell later moved on to formulate the circumplex model, 

described below, a more complicated depiction of affective structure. 

Warr, Barter, and Brownbridge (1983) addressed the structure of affect in a series 

of studies with undergraduate respondents. They argued that Bradburn's results could be 

partially explained by the response format for his items. In a scale that included items 

from Bradburn's ABS, they assessed affect either using a yes/no format or a format that 

measured proportion of time respondents had felt each emotion. Positive and negative 

affect were not significantly related when scored with the yes/no format. However, using 

the frequency format, positive and negative affect showed a substantial inverse correlation 

(!:=-.54). Warr and colleagues concluded that frequency of positive and negative affect 

do show an inverse relationship. 

Diener, Larsen, Levine and Emmons (1985) expanded on these results. They 

attempted to explain conflicting findings concerning the structure of affect by accounting 

for both frequency and intensity. As in Warr's study, frequency refers to the proportion of 

time a person feels either positive affect or negative affect. Intensity refers to the strength 

of emotional experience. Being angry, for example, is more intense than being upset. 

Diener and colleagues noted that when the frequency of positive and negative emotions 

were assessed, the two are inversely related, as in the study conducted by Warr, Barter, 

and Brownbridge. That is, the more time a person feels positive emotions, the less time 

she feels negative emotions. This would suggest that positive affect and negative affect 

should be negatively correlated. Diener and colleagues hypothesized that although 
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positive affect and negative affect are inversely correlated in frequency, they are positively 

correlated in intensity. This belief stemmed from the idea that emotionally volatile people 

will tend to experience strong positive and strong negative emotions. Conversely, 

emotionally stable people will tend to have less intense emotions. The effects ofboth 

frequency and intensity are thus confounded. Mean levels of positive affect and negative 

affect will therefore be largely uncorrelated. 

To test this hypothesis, Diener and colleagues looked at daily affect reports. In 

one study, 26 students completed daily affect reports over 10 weeks; in another study, 42 

students completed daily affect reports over a period of 6 weeks. Diener and colleagues 

also included a community sample of34 adults, aged 33 to 85, who completed daily affect 

reports for 30 days. Respondents in all three studies indicated how much they felt each 

emotion, from "not at all" to "extremely much." Frequency was assessed by calculating 

the proportion of days in which a person checked more positive emotions than negative 

emotions. Thus, for these studies, frequency referred to the percentage of days on which 

a person was predominantly happy. Intensity was calculated by taking the average 

strength with which respondents experienced their dominant affect. That is, on days when 

positive affect exceeded negative affect, the mean positive affect score represents intensity 

for that day. Intensity was calculated in this way so that average levels of an emotion 

were not weighted by the frequency of occurrence. Intensity of positive and negative 

affect were strongly correlated (correlation coefficients between . 70 and .88). When 

controlling for intensity, the correlations between the frequency of positive and negative 

affect ranged from -.46 to -86. Diener and colleagues concluded that positive and 



negative affect are thus clearly not independent when intensity was partialled out of the 

relationship. 
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Diener's findings, however, did not lead many psychologists to accept the bipolar 

argument. In fact, the independent viewpoint continued to gain acceptance. Green, 

Goldman, and Salovey (1993) reintroduced the debate by publishing a paper in which they 

argued that the independence of positive and negative affect is a likely result of failure to 

consider random and nonrandom response error. The researchers emphasized that while 

random error attenuates correlation coefficients, the major problem is systematic 

(nonrandom) error which can actually produce correlations of the incorrect sign. Key 

sources of systematic error can include unbalanced rating scales and response bias. 

Unbalanced rating scales can be seen when there are fewer levels of rejection (e.g., not at 

all) as compared to acceptance (e.g., some of the time, most of the time, all of the time). 

Response bias can include the tendency to just check more emotions. 

To demonstrate the effects of systematic error, Green and colleagues administered 

four questionnaires assessing current affect using dift"erent response formats to a sample of 

232 undergraduates. Respondents filled out the questionnaires twice, at time periods one 

week apart. Green, Goldman, and Salovey initially analyzed just one measure of affect, 

the adjective checklist, with a two-factor model taking into account only random error. In 

contrast to the exploratory factor analyses conducted in studies by Watson and colleagues, 

a confirmatory factor analysis approach was used. The first model yielded two factors 

that were slightly negatively correlated, one consisting of happy items, the other of sad 

items. In addition, the two-factor model fit better than a one-factor model. Analyzing all 
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four measures together, however, allowed the model to take into account systematic 

response bias. Modeling nonrandom error significantly improved the fit of their model. In 

addition, the latent correlation between happiness and sadness &ctors was estimated to be 

-.84, suggestive of a bipolar model. They replicated this study among a sample of 

undergraduates, rotating the sequence of affect questionnaires, with similar results. In a 

third study, they assessed aft"ect over the past 30 days rather than current aft"ect. In this 

study, they also included items from Watson's PANAS scale. Again, the latent correlation 

between the "happiness" and "sadness" factors was strong (r = -.87). Green, Goldman, 

and Salovey interpreted this as evidence that aft"ect is largely bipolar and that the structure 

of affect does not vary by referent period. It is important to note, however, that the 

correlation between Watson's PAand NA sc::ales was lower (r =-.58). 

Gt-een, Salovey, and Truax (1999) emphasize that although either Watson's model 

or Russell's circumplex model may be theoretically helpful, neither necessarily maps well 

unto reports of emotions given by most laypersons. In other words, echoing Bentler's 

( 1969) argument, they suggest people generally report their emotions in a bipolar manner

-once measurement error and scaling artifacts are considered. Green and colleagues note 

that even if posiriv~ and negative emotions have independent biological substrates, people 

may experience aft"ect in a bipolar manner. To illustrate this point, they provide an 

analogy to how people experience temperature. In a building, if both the heating and 

cooling systems are independent and functioning at the same time, people are likely to feel 

the overall temperature. That is, people may feel wann or cold or comfortable, but are 

not likely to feel wann and cold simultaneously (unless feverish). Although the underlying 
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systems are independent and separable, experience of temperature is bipolar. Affect, they 

argue, may be a similar phenomenon. Methodological problems in measuring affect, 

however, are likely to mask this bipolarity. 

In general, findings by affective researchers suggest that once response bias is 

controlled for, positive and negative affect show a bipolar relationship. However, the 

studies within the bipolar framework, like those within the independent framework, are 

largely atheoretical. Green and colleagues systematically address the issue as a 

methodological concern (e.g., Green, Salovey, & Truax, 1999, p. 856). Furthermore, 

Watson suggests that his model actually does suggest happiness and sadness to be bipolar, 

but that true PA and NA are independent (Tellegen et al., 1999). 

The bipolar viewpoint has an advantage, however, in that it fits well with work 

done by emotion researchers. The work described to this point is largely considered 

affective research, consisting of studies looking at self-reported affect. Emotion 

researchers, however, typically assess physiological measures of emotion, such as heart 

rate, facial muscle, and sweat gland activity. In the emotion field, research suggests that 

arousal and valence are the important dimensions underlying emotional experience. The 

valence dimension is thought to be made up of two motive systems: appetitive, involving 

behavioral approach, and aversive, involving behavioral escape or avoidance (Lang, 1995). 

Frijda (1999) also suggests that valence and arousal correlate with physiological measures 

of emotional reactions. Thus the bipolar model is more consistent with the model put 

forth by emotion researchers because the activation of one affect system tends to inhibit 

readiness for the other. 
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Alternative models. Although the majority of research into afl'ective space looks at 

two-factor models, it is important to note that other formulations exist. Russell's (1980; 

Ylk., Russell & Feldman Barrett, 1999) circumplex model essentially represents a 

viewpoint inclusive of both the bipolar and independent models. Although be illustrates 

his model primarily around the axes of arousal and pleasure, similar to the bipolar model, 

he argues that emotions consist of combinations of these two factors and lie on the 

circumference of a circle rather than clustering along two axes. Russell (1980) tested his 

theory by investigating laypeople's understanding of affective space. In a sample of 

undergraduate students (n=34), he asked respondents to sort a set of emotion terms into 

groups of similar terms. Respondents sorted the terms four times, with an increasing 

number of groups at each successive trial ( 4, 7, 10, 13). Using a multi-dimensional scaling 

technique, Russell found that the matrix of similarity between words yielded a solution 

close to his theoretical model. Although the affective space included two dimensions, 

Arousal and Valence, emotions were scattered throughout the quadrant along a circular 

circumference rather than clustering at the two axes. While the axes could thus be rotated 

and renamed to reflect positive activation or negative activation, parallel to the 

independent model, Russell argued that neither two-factor model truly captured the basic 

phenomenon. In his perspective, emotions do not cluster around any two axes; they lie 

along a circular dimension. 

The extent to which a circumplex model adds information to our understanding of 

affective space is questionable. Russell (1980) described a larger study (n=343) to follow 

up on his earlier results. He found that a factor analysis of an emotion checklist yielded 



two dimensions that accounted for 700/o of the variance in self-reported affect. The two 

factors were identified as arousal and pleasantness/unpleasantness. Moreover, the self

report affect items seemed to cluster more around the pleasant/unpleasant axis than in a 

true circular space. The circumplex model, while encompassing both the bipolar and 

independent viewpoints, does not seem to be preferable to either. 
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Finally, many researchers seem to agree that the independent and bipolar 

frameworks are essentially rotational variants of one another (Watson & Tellegen, 1985). 

Basically, the argument is that both viewpoints describe the same two-dimensional space, 

just with slightly different orientations. Figure 2.1 presents a typical presentation of this 

idea. Here, the independent model is shown to be a rotational variant of the bipolar 

model. The solid lines, representing positive affect and negative affect, are described as 

the first two V arimax factors in factor analyses. In contrast, the dashed lines represent the 

first two principal components found in factor analyses. It is important to note, however, 

that while such explanations may be mathematically correct, they ignore the definite 

theoretical differences between these models. Independent factors for positive and 

negative affect suggest that in order to enhance well-being, one must both increase 

positive affect and decrease negative affect. On the other hand, if the two are inversely 

correlated, interventions could target either and effectively enhance weD-being. Although 

it may be easy to visually combine these two perspectives, theoretically they are 

incompatible. 
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Differential Predictive Ability 

Because factor analytic approaches do settle the debate over the structure of 

affect, researchers have looked at the predictive patterns of affect scales to present 

evidence that positive and negative affect are independent. The essential idea behind this 

approach is that if the two dimensions show differential patterns of correlation with other 

criterion behaviors, they are more likely to represent truly different constructs. 

Researchers using this approach are explicitly within the independent framework, as they 

are looking to support the independence of positive and negative affect. 

Costa and McCrae (1980) took this approach to assess the relationship between 

personality and affect. In a longitudinal study of men aged 35 to 85, they reponed that 

negative affect was related primarily to general emotionality, fear, anger, and poor impulse 

controL Personality characteristics such as sociability, tempo, and vigor were primarily 

correlated with positive affect. Careful inspection of the correlations among these scales, 

however, shows more overlap than implied by Costa and McCrae's claims. For example, 

the correlation between sociability and positive affect ranged from .22 to .24 across four 

time points. Correlations between sociability and negative affect ranged from -.13 to -.20. 

While the strength of the correlation between sociability and positive affect was somewhat 

larger than that between sociability and negative affect, sociability was significantly related 

to both positive and negative affect. Costa and McCrae's claim that positive affect alone 

is related to sociability seems unjustified. 

Costa and McCrae went on to claim that neuroticism more clearly predicted 

negative affect (correlations between .29 and .41) while extraversion predicted positive 
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affect (correlations between .16 and .25). Again. however, there was some overlap. 

Three of four correlations between neuroticism and positive affect were significant, with 

significant values ranging from -.10 to -.16. Although two of the correlations between 

extraversion and negative affect were not significant, significant correlations were found at 

Time 3 (r = - .13) and Time 4 (r = -.12). Costa and McCrae concluded that personality 

traits are an enduring cause of affective levels, with levels of neuroticism and extraversion 

predicting affect ten years later. They suggested that the independence of positive and 

negative affect could be explained by enduring personality traits that are themselves 

independent. 

Watson and Tellegen (1985) interpreted Costa and McCrae's results as evidence 

for fundamental psychobiological differences between positive and negative affect. 

Watson and Tellegen also descnbed unpublished results suggesting that depression is 

related to low positive affect, while anxiety is related to negative affect (Hall, 1977; as 

cited in Watson & Tellegen, 1985). They argued that evidence of underlying biological 

differences in the positive affect system and negative affect system provides one criterion 

for choosing the independent model over the bipolar model. 

Watson (1988a) also looked at the relationship between health and affect. He 

obtained daily rating forms from 80 undergraduate participants across 49 days. Each day, 

respondents filled out ratings of their affect, number of physical problems, amount of 

stress, amount of time with friends, and indicated whether they had exercised. 

Respondents also filled out general affect questionnaires at a later time as a measure of 

trait affect. Using this diary approach, Watson was able to look at within-person 
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correlations between affect and health. He found that although both positive and negative 

affect were related to the number of physical complaints, exercise and social activity were 

related to only positive affect. On the other hand, perceived stress was positively related 

to level of negative affect, but was not significantly correlated with positive affect. 

Between-person analyses yielded similar results, except that physical complaints were 

significantly related to trait negative affect but not trait positive affect. Based on these 

findings, Watson concludP.d that negative affect is a general dimension of psychosomatic 

distress, whereas positive affect is a biopsychosocial dimension that reflects both 

biological and environmental influences. Again, Watson suggested that positive and 

negative affect are clearly independent dimensions which reflect different processes. 

While each of these studies support the independent viewpoint, critics point out 

that measurement error can also bias observed correlations (Green et al., 1993). Even if 

positive and negative affect were bipolar, random and nonrandom error could produce 

misleading results suggesting that both have independent predictive effects because some 

critical correlations would be incorrectly estimated. 

Behavioral Genetic ~proaches 

Most behavioral genetic studies of affect report the strength of genetic and 

environmental effects on either well-being or psychological distress. Studies of depressed 

affect in community samples have demonstrated moderate genetic influence on depressive 

symptoms. Heritability estimates for negative affect have ranged from around 300./o 

(Jardine, Martine, & Henderson, 1984; Silberg et al, 1990) to 20% (Gatz, Pedersen, 

Plomin, Nesselroade & McCieam, 1992). Gatz and colleagues (1992) found shared 
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or negative affect, this study is one of the few that included participants from a wide range 

of ages. These researchers concluded that positive affect is influenced by common 

environment, whereas negative affect is influenced by heritable factors. Furthermore, the 

researchers felt that the different patterns of genetic and environmental influence found for 

positive affect as compared to negative affect provided evidence that the two were distinct 

systems. 

A problem with this interpretation, however, is that substantial genetic eft"ects for 

positive affect have been reported elsewhere. Thus, it is not clear whether positive: affect 

is heritable. For example, Lykken and Tellegen {1996) found substantial evidence of 

heritability on positive well-being. In a study of231 0 middle-aged members of the 

Minnesota Twin Registry, 44% to 52% of the variance in overall happiness was 

attributable to genetic variation. Lyldcen and Tellegen also investigated stability in 

happiness over a ten-year period. Happiness was measured in a separate study of 127 

twin pairs aged 20 at the first wave of the study. The cross-twin, cross-time correlation 

for identical twins was quite close to the test-retest correlation for their measure of 

happiness. Lykken and Tellegen reported that 800/o of the stable component ofhappiness 

could be attnbuted to genetic influences. Lykken and Tellegen concluded that people's 

average level of happiness is primarily due to genetic effects, while variations around that 

set point are primarily due to unique environmental events. 

Some behavioral genetic studies have looked at genetic and environmental 

influences on positive and negative affect separately. Only Baker •nd colleagues (1992) 

attempted to probe further into the dimensional structure of affect. Their univariate 
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approach, however, does not actually assess the relationship between positive affect and 

negative affect. Only a multivariate approach can take into account the covariance 

between positive and negative affect. Therefore, a model that includes both positive and 

negative affect is necessary to draw conclusions about the underlying structure. Within 

the behavioral genetic approach, a multivariate analysis estimates common genetic and 

environmental factors that influence both positive and negative affect as well as specific 

genetic and environmental factors on each. A multivariate model provides information on 

the strength of common and specific factors on both positive and negative affect, which in 

tum may provide information on the nature of the relationship between them. 

Summey 

In the debate about the structure of affect, most researchers agree with the 

independent model. The empirical findings, however, do not clearly support one model 

over the other. Factor analytic approaches can support either the independent and bipolar 

models. The choice of rotation used largely influences whether independent or bipolar 

factors emerge. Traditional factor analyses, then, seem unlikely to yield new insights into 

this debate. 

Given that factor analytic approaches are unlikely to contribute new information to 

the debate over the structure of affect, other approaches have been explored. One 

important approach has been to examine whether positive and negative affect show 

differential patterns of correlations with other variables. Although most studies 

concerning the differential predictive patterns of positive and negative affect support the 

independent model, these studies have not accounted for non-random measurement error. 
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Thus, it is unclear whether similar results would be obtained if more rigorous 

methodological approaches were taken. One important hole in this literature is the lack of 

a study examining the relationship between both positive and negative affect and other 

variables after controlling for response style. 

Only more recently has a behavioral genetic approach to this issue been reported 

(Baker, Cesa, Gatz & Mellins, 1992). The study by Baker and colleagues, however, could 

not directly contnbute to the debate as it did not include a multivariate analysis of the 

relationship between positive and negative affect. The ability of behavioral genetic 

methods to contnbute to this issue has not been fully explored. A multivariate approach 

could help to illuminate the relationship between positive and negative affect by more 

explicitly addressing the underlying genetic and environmental structure. 

Sources of Variation in the Structure of Affect 

The majority of research on the structure of affect implicitly assumes the structure 

to be stable across different contexts. To some extent this arose because researchen 

attempted to ascertain that the structure of affect could reliably be replicated (e.g., Watson 

& Tellegen, 1985). In addition, an effort was made to ensure that the structure was the 

same across different cultures, as when Watson, Clark, and Tellegen (1984) demonstrated 

that Japanese and American respondents show similar factor structures for affect. 

Nevertheless, some research does suggest important contextual differences in the structure 

of affect. For example, Zautra, Potter, and Reich (1997) proposed that self-reported 

affect would be bipolar when individuals experience high levels of stress. During times of 

low stress, however, positive and negative affect would be independent. Another factor 
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that may influence the structure of affect is the time period over which aJfect is assessed. 

While at any one moment people may be unlikely to experience both positive and negative 

affect, over longer time periods the two may appear independent. Finally, some evidence 

suggests the structure of affect may differ by age. This possibility has received less 

attention, however, as respondents in most studies on the structure of affect are 

undergraduate students. Developmental perspectives on emotion, however, suggest 

important age differences may exist in people's understanding of emotions and in their 

emotional experience. 

Time Referent and The Structure of Affect 

Russell (1979) was one of the first researchers to suggest that conflicting results 

on the structure of affect might be explained by the time period over which affect was 

assessed. He felt that Bradburn (1969) might have obtained low correlations between 

positive and negative affect because feelings were measured over a longer time frame 

(e.g., ''the past few weeks"). Russell, on the other hand, had respondents indicate how 

they felt one day. 

Diener and Emmons (1985) explicitly explored the influence of time frame on the 

relation between positive and negative affect. They suggested that affect states were 

inversely correlated, whereas long-term mean levels, representing trait-like affect, were 

independent. To test this hypothesis, they first had 458 coUege students indicate the 

degree to which they had experienced a variety of emotions during the past year. Factor 

analysis of these items yielded two independent factors corresponding to positive affect 

and negative affect. Diener and Emmons then had a separate sample of 63 undergraduate 
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students indicate the extent to which they experienced 12 emotions over the past month as 

well as the past year. Whereas the yearly reports of positive and negative affect were not 

significantly correlated (! = -.18), the monthly reports of affect were substantially 

correlated(!= -.63). These results clearly supported the idea that over long time frames, 

positive and negative affect are independent, but inversely correlated over shorter time 

frames. 

To further explore how the relationship between positive and negative affect 

differs over shorter time frames, Diener and Emmons reponed results from three diary

type studies in which respondents completed daily affect questionnaires and momentary 

affect assessment. Although two of these studies consisted of undergraduate students, the 

third study included community residents aged 33 to 85. Within-person correlations 

between daily positive and negative affect across these three studies ranged from -.31 to -

.54. Momentary ratings of positive and negative affect, assessed during random points 

during the day, were substantially inversely correlated (r =-.57). In addition, the 

correlation between positive and negative affect during times when subjects experienced a 

strong emotion was quite strong (r = -.85). Although each of these studies were rather 

small (with number of respondents ranging from 23 to 42), they clearly showed a 

convergence in results. Over shoner time frames, positive and negative affect were 

approximately bipolar. Funhennore, during times of intense emotions, affect more clearly 

demonstrated a bipolar nature. 

It is important to note, however, that many of the studies supporting the 

independent framework did assess affect over shon time frames (e.g., Watson, 1988a; 
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Watson, Clark, & TeUegen, 1988; Watson & TeUegen, 1985). In response to Diener and 

Emmons' findings, Watson (1988b) studied the effects of time frame on the structure of 

affect. He believed that Diener and Emmons found that positive and negative affect were 

more independent across longer time frames because they used items that were not "pure" 

affect. Specifically, Watson remarked that pleasantness terms such happiness, 

contentment, and sociability will aU load on positive affect as well as negative affect. 

Therefore, summing across such tenns produces a negative correlation between PA and 

NA In a study comprised mainly of undergraduates, Watson assessed affect over six 

different time frames. Respondents were given questionnaires in which they indicated 

their affect in one.ofthe six time referent periods: right now, today, past few days, past 

few weeks, past year, and in general. Affect was assessed by Watson's PANAS scale as 

well as by Diener and Emmons' scale. He found that regardless of time frame, and 

regardless of whether oblique or orthogonal rotation was used, two factors representing 

positive affect and negative affect were identified in factor analysis. Thus, Watson 

concluded that the structure of affect does not di.ft"er across referent periods. However, he 

also noted that at times of strong emotion, positive affect and negative affect were 

strongly negatively related. At times of low to moderate amounts of affect, the two were 

independent. Watson's result seems to suggest intensity may play an important role in 

affective experience. 

Age and the Structure of Affect 

Another possible factor influencing the relationship between positive and negative 

affect is age. Researchers have not adequately investigated age differences in the structure 
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of affect. Studies that do include people across a wide range of ages seldom look at age 

differences in the structure of affect (e.g., Baker et al., 1992; Diener & Emmons, 1985). 

Developmentalists interested in emotion, however, have observed important age 

differences in affect. In the next section, developmental perspectives concerning changes 

in emotional experience over the life span will be presented. 

Life Span Development and Emotion 

Life Span Developmental Perspective 

The current study was guided by two theories concerning emotional changes 

throughout the life span. Both of these theories are shaped by a life span developmental 

perspective. Life span developmental psychology in general involves the study of 

constancy and change throughout the life course (Baltes, 1987). Two characteristics of 

life span developmental psychology are particularly important in the emotion theories 

presented here. First, as implied by its title, life span developmental psychology holds that 

human development is a life-long process. In addition, development holds both gains and 

losses; development is not always movement toward growth but neither is development 

always a movement toward loss. 

Two different theorists have taken a life span perspective to explain developmental 

changes in emotional experience. Labouvie-Vief s cognitive-affective theory, unlike 

traditional cognitive developmental theory, posits that cognitive abilities continue to 

develop throughout adulthood. An imponant gain is the capacity to integrate cognitive 

and affective systems (Labouvie-Viet: 1997; Labouvie-Viet: DeVoe & Bulka, 1989a). 

Carstensen's socioemotional selectivity theory suggests that over the life span, general 
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priorities shift to an emphasis on emotion-related goals as opposed to knowledge-related 

goals (Carstensen, Isaacowitz & Turk Charles, 1999). Carstensen emphasizes that the 

behavioral shifts that accompany this change in goals, such as choosing to interact with a 

smaller social network, reflect effective strategies to maximize positive affect. Both of 

these theories posit that emotional experiences undergo qualitative changes across the life 

span. Furthermore, both of these theories have implications for how people think about 

and interpret their own emotional experience. 

Theories ofEmotional Develqpment Across the Life Span 

Cognitive complexity. Labouvie-Vief has developed a cognitive-affective 

developmental approach to emotion. She--proposes that the experience of emotion 

qualitatively changes as people gain more complexity in their ability to integrate cognition 

and emotion. Labouvie-Vief suggests that throughout childhood, cognitive development 

is marked by the ability to learn to separate understanding from personal meanings, or "de

center." Decentering increases children's ability to think abstractly (Labouvie-Vie( 

Hakirn-Larson, DeVoe & Schoeberlein, 1989b). This cognitive development is paralleled 

by children's representations of their own emotions. Decentering also occurs in children's 

understanding of their emotions, allowing them to think more abstractly about their 

emotional experiences. Labouvie-Vief proposes that in childhood, individuals learn that 

they can control their emotions through mental processes. To some extent, this involves 

inhibition of emotions in order to conform to conventional rules and norms. In turn, 

emotions are described and understood in conventional or general terms. 
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Unlike traditional cognitive developmental theories (e.g., Piagetian approaches), 

Labouvie-Viet" s theory sets forth further development throughout adulthood. In 

adulthood, people reconnect their emotions and values with symbolic understanding. In 

adulthood, however, Labouvie-Viefbelieves that individuals disinhibit their response 

systems. This allows adults to develop a more complex language and understanding of 

emotions. In addition, mature adults will evidence a view of emotions that is less 

concerned with containment of emotion than with awareness of personal feelings and 

unconscious processes. Mature adults gain the ability to move away from reliance on 

conventional standards for judging their emotional lives to standards that are more tolerant 

ofthe unique aspects ofboth their own experiences and that of others (Labouvie-Viefet 

al., 1989b). In other words, mature adults reintegrate subjective meaning with their 

understanding of the world. Descriptions of one's own emotions at these mature levels of 

understanding are more vivid. For example, metaphors may be used to descnbe inner 

states rather than just conventional labels. 

Labouvie-Viet" s theory does not imply that all people reach higher levels of 

emotional understanding at a certain age. Nevertheless, more mature levels of emotional 

understanding are somewhat related to age, as the higher levels of emotional 

understanding are unlikely to develop until adulthood. One important implication is that 

individuals with mature levels of understanding may be more accurate in terms of 

reporting on their own emotions. In addition, more mature adults may show a more 

complex understanding of their emotions. For example, Carstensen and colleagues found 

that older adults show a more complex dimensional structure in their emotion ratings, 
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among emotion items (Carstensen et al., in press). 
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Salience of emotion. Socioemotional selectivity theory addresses change in 

emotional experiences over the life span by focusing on how the primacy of emotional 

goals changes as we age (Carstensen, 1991; Carstensen et al., 1999). Emotion-related 

goals, according to Carstensen, are emphasized when time is seen as limited, such as when 

an ending of some sort is near. As we age, time is seen as limited and people begin to 

view their life in terms ofthe amount of time left before death. Awareness of such 

constraints alters emotional experience primarily by increasing the importance of 

emotions. In addition to increased salience of emotion, awareness of endings also may 

bring about more mixed reactions. To the extent that older adults face endings, they may 

experience both positive and negative feelings, or a sense of poignancy (Carstensen et al., 

in press). Experiencing both positive and negative emotions at the same time supports the 

idea that the two are independent dimensions. Carstensen does not suggest that this shift 

in goals is age-dependent. In fact, the theory predicts younger people will show similar 

changes in emotional experience when they are facing endings-such as the end of high 

school or college. 

Research findings have supported the central ideas of socioemotional selectivity 

theory. Investigating the salience of affect in potential social interactions, Carstensen and 

Fredrickson (1998) found that older adults placed more importance on the affective 

dimension of possible social partners than did younger adults. The increased salience of 

affect has also been found to impact older adults' recall of material. Investigating age 
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differences in memory, Carstensen and Turk-Charles (1994) found that older adults· 

recalled proportionately more emotional material than neutral material. The proportion of 

emotional material recalled increased linearly with age, suggesting emotional material was 

more salient for older adults. 

Summary 

Life span theories concerning emotional development suggest certain key changes 

in adults' experience and understanding of their own emotions. According to_Labouvie

Viet: adults may demonstrate cognitive gains through greater affective complexity. This 

proposition suggests that older adults may have greater insight into their own emotional 

experiences and be more likely to integrate both the positive and negative aspects of their 

experience. Thus, older adults should be more likely to show independence of positive 

and negative affect. Carstensen1 s socioemotional selectivity theory suggests that older 

adults may also be more accurate in repons of their emotion, as they are more likely to 

pay closer attention to emotion-tinged events. In addition, because older adults are more 

likely to experience a state of poignancy, Carstensen's theory also predicts that 

independence of positive and negative affect will be more marked in older adults. 

Link Between Theorv and Behavioral Genetic Approach 

Although much of the previous work investigating the relationship between 

positive affect and negative affect has been atheoretical, the present study was guided by 

life span developmental theories about emotion to make predictions about age differences 

in the independence of positive and negative affect. Using theory to formulate questions is 

not the only important application of conceptual ideas, however. The link between 



ss 

research questions and methodology is also important. The choice of a behavioral genetic 

approach for the current study was influenced by conceptual ideas. 

First, numerous studies document that well-being generally is influenced by stable 

dispositional characteristics (Diener, Suh, Lucas & Smith, 1999; Larsen & Ketelaar, 

1991 ). Personality, for example, is an important predictor of both positive and negative 

affect and is itself stable and heritable. Furthermore, dispositional characteristics can 

parallel the response bias that Green, Goldman, and Salovey ( 1993) identify as a major 

problem in studies of the relationship between positive and negative affect. A behavior 

genetic design allows for the explicit modeling of heritable dispositional characteristics 

through a latent genetic factor. In addition. response bias that is non-heritable is also 

modeled through a common non-shared environmental factor. Thus, a behavioral genetic 

approach explicitly includes response bias; unlike either the factor analytic or differential 

prediction approaches. 

The nature of the independent versus bipolar debate also lends itself well to a 

behavioral genetic approach. In the current study, a biometric model was used to 

investigate factors underlying positive and negative aft"ect. In a biometric model, six latent 

factors are allowed to influence the manifest variables, which in the current study were 

positive affect and negative aft"ect. Three of these latent factors are common genetic 

influences, common shared environmental influences, and common non-shared 

environmental influences. Each of these factors is associated with both positive aft"ect and 

negative affect. The common genetic factor, for example, represents heritable influences 

that affects both positive affect and negative affect. This might include temperamental 
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traits that increase levels of positive affect while also decreasing levels of negative affect. 

Common shared environment represents environmental effects shared by siblings that 

influence both positive and negative affect. Common non-shared environment represents 

environmental influences unique to each person that is associated with both positive and 

negative affect. An example of a common non-shared environment effect would be any 

event that was associated with greater levels of positive affect and lower levels of negative 

affect. The common genetic and environmental effects therefore imply an association 

between positive affect and negative affect. 

The biometric model also includes specific genetic influences, specific shared 

environmental influences, and specific non-shared environmental influences. These latent 

factors are associated with either positive or negative affect. For example, if neuroticism 

is only related to negative affect, then it might contnoute. to a specific genetic effect on 

negative affect. Specific non-shared environmental effects might include an event 

experienced by an individual that increases his or her negative affect but has no effect on 

positive affect. Specific shared environmental effects are influences that are shared by 

siblings that exert an effect on either positive affect or negative affect. 

The independent viewpoint posits that positive and negative affect are separate 

dimensions. The bipolar framework, however, sees the two as essentially part of the same 

underlying dimension. This difference allows for predictions to be made about the genetic 

and environmental influences on both. If respondents report their own emotions in a 

bipolar manner, common latent factors should be evident. The presence of significant 

common influences suggests that positive and negative affect share underlying latent 



57 

factors. Such common latent factors would imply a correlation between positive and 

negative affect, consistent with the bipolar view. Thus, within the bipolar framework it is 

expected that positive and negative affect should be influenced by common genetic and 

shared-environmental factors. :U: however, the two are separate systems, each should be 

influenced by genetic and shared-environmental factors specific to either positive affect or 

negative affect. In fact, if the two are completely unrelated, common genetic and 

environmental influences would be undetectable 

Finally, the behavioral genetic approach can be combined with a life span 

perspective. Age differences in the genetic and environmental structure underlying 

positive and negative affect can provide some information on developmental change. For 

example, if older respondents show smaller genetic effects and larger environmental 

effects as compared to younger respondents, it may suggest that environmental influences 

have become more important over time. Although age change cannot be directly tested in 

a cross-sectional study, the pattern of age differences may point to possible developmental 

change. 

Research Questions 

The general purpose of this study was to see whether the independent or bipolar 

framework best describes affective space. A behavioral genetic method modeling common 

and specific factors on Positive Affect and Negative Affect will be used as a unique way to 

test the relationship between positive and negative affect. Although the relationship 

between positive and negative affect among younger adults may be bipolar, theory clearly 
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questions will be investigated in the proposed study. 
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1. What is the genetic and environmental architecture of the relationship between Positive 

Affect and Negative Affect at the monthly level? 

Hypothesis 1. Positive Affect and Negative Affect will be independent when 

respondents recall the frequency of their emotions over the past thirty days. The 

majority of past research supports the independent model, especially across longer 

time frames. Therefore, it is hypothesized that common genetic and environmental 

factors will have little effect on either positive and negative affect, whereas specific 

genetic and environmental factors will be substantial. 

2. What is the genetic and environmental architecture of the relationship between Positive 

Affect and Negative Affect when respondents recall their emotions over the past day or 

past week? 

Hypothesis 2. Over shorter time frames, positive and negative affect seem to be 

inversely related. Thus, common genetic and environmental factors will be 

necessary to explain the relationship between positive and negative affect. Specific 

genetic or environmental factors will account for a small portion of the variance in 

either positive or negative affect. 

3. Does the structure ofthe relationship between Positive Affect and Negative Affect 

differ by age? 

Hypothesis 3. Significant age differences will be present. Specifically, older adults 

are more likely to experience independence of positive and negative affect. Thus, 
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repons of positive and negative affect given by older adults will be less influenced 

by common genetic and environmental influences as compared to younger adults. 



CHAPTER THREE 

METHODOLOGY 

Sample 
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Respondents for the analyses are drawn from the National Survey ofMidlife 

Development in the United States (MIDUS), a nationally representative study sponsored 

by the John D. and Catherine T. MacArthur Foundation Research Network on 

Successful Midlife Development (Brim & Feathennan, 1998). The MIDUS survey was 

administered to 7189 non-institutionalized, English-speaking adults between the ages of 

25 and 74. The 7189 respondents are comprised of three sub-samples: 4242 adults 

obtained through a random-digit dialing process (RDD sample); 951 siblings ofRDD 

respondents; and 1996 twins. The 4242 RDD respondents include 3485 people from the 

general population and an additional 757 older adults and males that were oversampled in 

order to obtain a good distribution across age and gender groups (MIDMAC Research 

Activities, 2000). 

The sibling sample was obtained through a subset ofRDD respondents. From the 

RDD sample, 529 respondents who reported that they had one or more siblings were 

randomly selected. Using only siblings within a family that had the same biological mother 

and father, a group of9S1 siblings was identified. The 529 MIDUS respondents and their 

siblings yielded a total sibling sample of 1480 individuals comprising 1614 sibling pairs 

(more t."tan one pair per family was possible). 

The twin sample was recruited in a separate two-part sampling design. The first 

part of the twin design involved screening a representative national sample of 
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approximately 50,000 households for the presence of a twin. Student recruiters from the 

University of Michigan contacted the households and attempted to recruit twins to 

participate in the survey. Cooperating twins were asked to provide contact information 

for their co-twins, who were also recruited by the students. Self-reported zygosity was 

obtained from the twin respondents during this initial recruitment phone interview. 

A sub-sample ofMIDUS respondents also participated in the National Survey of 

Daily Experiences (Almeida, Wethington, & Kessler, 2000). Respondents in the NSDE 

were randomly selected from the MIDUS sample and received $20 for their participation 

in the project. A total of 1031 ROD respondents and 210 twin pairs participated in the 

National Study ofDaily Experiences (NSDE). Only same-sex twins with high self

reported certainty of zygosity were included in the NSDE. This twin subsample included 

111 monozygotic (MZ) or identical twin pairs and 99 dizygotic (DZ) or fraternal twin 

pairs. 

For purposes of the current study, twin and sibling pairs from the MIDUS survey 

were selectively drawn in order to limit the number of Sibling pairs per family to one pair 

per family. Multiple pairs per family create problems with non-independence of errors, 

and require more complex methodological approaches. Whenever possible, sibling pairs 

were also limited to same-sex individuals. This criterion was set for two reasons. First, all 

twins who participated in the NSDE survey were same-sex pairs and it was preferable to 

follow a consistent procedure. Furthermore, same-sex pairs provide greater power for 

detecting gender differences in the strength or magnitude of genetic and environmental 

influences. By choosing this criterion, power to detect gender differences in the sources 
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of genetic and environmental influences was compromised because opposite-sex pairs 

provide the opportunity to test whether the same genetic or environmental factors 

influence both males and females. Because the NSDE twin sample only contains same-sex 

pairs, the more complicated issue of gender differences in the sources of genetic and 

environmental influences could not be addressed in many of the analyses. Thus, it was 

decided to maximize the ability to detect gender differences in the magnitude of genetic 

and environmental influences throughout the study. 

Selection of a sibling pair from families with multiple siblings proceeded as 

follows. First, individuals missing on age were deleted from the data set as these 

individuals could not be included in any age-related analyses. If the set of siblings 

contained only one male or one female, that person was deleted as no same-sex match was 

possible. From the remaining siblings, individuals were selected at random to create a 

pair. Again, same-sex pairings were given preference. Thus, if a family had 3 males and 2 

females, and one of the females was randomly chosen, the pair was completed by linking 

her with her sister. 

The number ofMIDUS twin pairs was also limited to 1 pair per family. Same-sex 

twins were given preference. If only one same-sex pair was represented, that pair was 

chosen. In the case of multiple same-sex pairs, the pair was chosen at random. Thirty

four twin pairs from thirty-three families were deleted in this process (more than one set of 

twins per family was possible). 

The selection process yielded 364 MZ twin pairs, S8S DZ twin pairs, and 506 full

sibling pairs. Of the DZ twins, 246 pairs were opposite-sex pairs while 339 pairs were 
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comprised of same-sex respondents. The full-sibling group included 132 opposite-sex 

pairs and 374 same-sex pairs. The sibling and twin sample thus consisted of 1455 possible 

pairs, or 2910 respondents. Not all possible twin pairs completed the MID US 

questionnaire, however. After deleting twin pairs that were incomplete because at least 

one twin had not returned the questionnaire, the sample was considerably smaller: 117 

MZ twin pairs; 160 DZ twin pairs: 61 opposite-sex DZ pairs and 99 same-sex DZ pairs. 

Thus the current study includes a total of 783 sibling pairs, or 1566 individuals. 

Table 3.1 presents demographic information on the :MIDUS respondents. The 

average age was 48 (SD=13). The majority (93%) of respondents were White. Forty

three percent of respondents were male. Most respondents were married (72% ). with an 

additional 11% being divorced and 100/o were never married. Only 5% of respondents 

were widowed. Respondents on average had around three years of college education. 

Thirty-two percent of respondents had a high school education or less, 52% had some 

college or a college degree, and 16% had at least some graduate-level educational 

experience. Average household income was $17,738 (SD=$42,305). 
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TABL£3.1 

Demographic Information for the Final Sibling Sample 

Demographic Variable Breakdown Frequency 

Age Young Adults (25-40) 34.2% 

Midlife Adults (41-55) 36.8% 

Older Adults (56-74) 29.00/o 

Race Caucasian 93.3% 

African American 2.8% 

All Other Races 3.9%. 

Gender Males 43.2% 

Females 56.8% 

Marital Status Married 72.2% 

Separated 1.9"/o 

Divorced 11.3% 

Widowed 4.7% 

Never Married 9.9"/o 

Education High School or Less 32.1% 

Some College or College Degree 51.5% 

Some Graduate or Professional Degree 16.5% 
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Procedure 

MlDUS respondents were recruited by telephone to participate in the study. The 

survey was conducted from 1995 to early 1996 (Mroczek & Kolarz, 1998). Respondents 

were administered a 30-minute telephone interview at the time of initial contact and then 

asked to complete self-administered two-part questionnaire that was later mailed to them 

(MIDMAC Research Activities, 2000). The questionnaire took about an hour and a half 

to complete. A reminder postcard and a second copy of the questionnaire was sent to all 

respondents who failed to return the initial mailing. Those who failed to return the second 

copy of the questionnaire were recontacted by telephone and encouraged to do so. If 

respondents indicated that they had misplaced both copies of the questionnaire or had not 

received them, a third copy of the questionnaire was mailed to them. All siblings (twin 

and non-twin pairs) were asked to supply DNA samples from inside cheek scrapings that 

were used for genotyping purposes. 

Twin respondents underwent a slightly different procedure. The initial phone 

interview for twin respondents included self-reponed zygosity. Twins were asked 

questions about their physical similarity, including eye color, hair color, facial complexion, 

and current height and weight. In addition, twins were asked the extent to which other 

people, including their parents, teachers, and acquaintances, found it difficult to tell them 

apart. Finally, twins provided information on physician assessment of their zygosity 

including any reasons behind a physician classification. 

Twin respondents were contacted a second time for the phone interview, and then 

mailed the MIDUS questionnaire. The twin sample included people who only answered 
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questions during the initial recruitment phone interview. Individuals who did not complete 

the second phone interview or the MIDUS questionnaire were included in the full twin 

sample. The number of twin pairs with non-missing responses varied widely depending on 

which variables were used. 

Respondents in the NSDE completed short telephone interviews about their daily 

experiences on each of eight consecutive evenings. On the eighth day of interviewing, 

respondents also answered questions about their overall experience during the previous 

week. Data collection spanned one year (March 1996 -March 1997) and consisted of 40 

separate "flights" of interviews, each flight representing an eight-day sequence of 

interviews. Twins were interviewed at least two weeks apart in order to aid independence 

of reporting. 

Measures 

Analyses used three measures of negative affect and three measures of positive affect that 

differ in interval of recall. A measure of personality consisting of five traits was also used 

in analyses. The items comprising each affect scale are detailed in Appendix A Each 

affect scale consists of an inventory of emotions from the Non-Specific Psychological 

Distress Scale (Mroczek & Kolarz, 1998), developed under a belief that positive and 

negative affect are separate dimensions (Mroczek & Kolarz, 1998). In addition, this scale 

was developed to measure frequency of emotions rather than intensity of emotions. 

However, the scale includes emotions across a range of intensity. 
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Negative Affect 

Monthly Negative Affect was measured during the initial MIDUS questionnaire. 

Respondents were asked to indicate how often they felt six emotions "during the past 

thirty days." The 30-day response scale was chosen to balance contextual and personality 

factors. That is, affect over the past 30 days was thought to reflect general contextual 

events in addition to personality, but not immediate situational events (Mroczek & Kolarz, 

1998). The scale includes emotions across a range of intensity, such as sadness, 

hopelessness, restlessness, and anxiety. Respondents indicated how much of the time they 

experienced each emotion on a 5-point scale from "none of the time" to "all of the time." 

Total monthly negative affect was calculated by taking the mean of each respondents' 

scores for the six emotions. 

Mroczek and Kolarz (1998) report an internal consistency (alpha) of .87 for this 

scale among the RDD sample. In this study, the Cronbach's reliability alpha was .85 

among sibling1 and .86 among siblingz, with sibling1 indicating those twins designated as 

the first member of the pair. 

Daily Negative Affect was assessed during the daily telephone interviews in which 

respondents indicated how often they felt each of 10 emotions ''during the past 24 hours." 

On each day, mean scores across the items were computed. Among sibling1s, the alpha 

was .79 while among siblin82s the alpha was .78. Respondents indicated how much ofthe 

time they experienced each emotion on a 5-point scale from none of the time to all of the 

time. Total daily negative affect was calculated by taking averaging respondents' scores 

for the ten emotions. 
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Weekly Negative Affect was assessed at the conclusion of the final day of 

interviewing when respondents were asked how often they felt each of 10 emotions 

"during the past week." Respondents indicated how much of the time they experienced 

each emotion on a 5-point scale from "none of the time" to "all of the time.'' Total weekly 

negative affect was calculated by averaging respondents' scores across the ten emotions. 

The alpha for this scale was . 79 among sibling1s and . 73 among siblin82S. 

Positive Affect 

Monthly Positive Affect was measured during the initial MIDUS questionnaire. 

Respondents were asked to indicate how often they felt six emotions "during the past 

thirty days." The scale includes emotions across a range of intensity, such as extreme 

happiness, good spirits, or cheerfulness. Respondents indicated how much of the time they 

experienced each emotion on a S-point scale with response options ranging from "none of 

the time" to "all of the time." Total monthly positive affect was calculated by taking the 

mean of each respondents' scores for the six emotions. 

Mroczek and Kolarz (1998) report an alpha of .91 for this scale among the RDD 

respondents. An alpha of .91 was also found among the respondents in this study. 

Daily Positive Affect was assessed during the daily telephone interviews in which 

respondents indicated how often they felt in good spirits "during the past 24 hours." 

Respondents indicated how much of the time they were in good spirits on a 5-point scale 

with response options ranging from "none of the time" to "all of the time." This item was 

chosen because it was a good all-purpose indicator of positive affect (Mroczek, personal 

communication). 
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Weekly Positive Affect was assessed at the conclusion of the final day of 

interviewing when respondents were asked how often they felt in good spirits "during the 

past week." Respondents indicated how much of the time they were in good spirits on a 5-

point scale with response options ranging from "none of the time" to ''all of the time." 

Personality 

Personality was assessed through the measurement of five traits: openness, 

agreeableness, conscientiousness, extraversio~ and neuroticism (Lachman & Weaver, 

1997). For each trait, respondents indicated how well four or five adjectives described 

them. The 4-point response scale ranged from "a lot" to "not at all." Appendix B 

provides a complete listing of the items used to measure each trait. 

Methodological ARproach 

The current study used a behavioral genetic method to decompose the variance in 

positive affect and negative affect. In most social science research, environmental and 

genetic influences are intertwined and inseparable. A behavior genetic approach attempts 

to apportion the observed differences between people (phenotypic variance) into 

subcomponents: shared environment, non-shared environment, and heritability. Total 

phenotypic or observed variance is the sum of the shared environmental variance, genetic 

variance, non-shared environmental variance and measurement error. 

When comparing people within a family, two environmental influences are at work. 

The first is shared environment. These are factors that family members share and that 

serve to make them more alike. For example, family levels of closeness and warmth may 

be a shared environmental factor. In contrast, non-shared environmental influences are 



experiences unique to family members and serve to make them more different from one 

another. 
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Heritability is the variation in observed behavior or traits that can be ascribed to 

genetic influence. Specifically, it refers to the variation between people that is due to 

genetic differences between them, and can be defined as the ratio of genetic variation to 

phenotypic variation (Plomin, DeFries, McCleam, & Rutter, 1997; Rowe, 1994). In order 

to estimate each of the three components, geneticists attempt to hold one influence 

(genetic or environmental) constant, while varying the other. To do so, they can look at 

people of differing genetic relatedness reared in the same family, or genetically related 

people reared in different families. 

The current study included biological siblings, both twins and non-twin siblings, 

reared in the same household. The basic logic underlying the study relied on comparison 

of similarity between identical twins (MZ twins) and similarity between full siblings, both 

fraternal twins (DZ twins) and non-twin full siblings. MZ twins share all their genes, while 

full siblings share half of their genes. All sibling pairs share the same family, and thus are 

assumed to be equally influenced by those environmental influences that tend to make 

siblings similar. Because siblings are equally influenced by shared environment, ifMZ 

twins are more alike than full-siblings this can be attributed to their greater genetic 

resemblance and therefore provides evidence for heritable influences. U: however, the MZ 

twins are no more similar than the full siblings, there is no evidence for heritable influences 

on the trait. 
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In multivariate analyses, this basic logic is extended to the overall pattern of 

relationships between variables. The model simultaneously estimates the common and 

specific genetic and environmental components. Common factors are latent genetic and 

environmental factors that influence both positive and negative affect. An example of a 

common non-shared environmental influence would occur if one twin had a conflict with a 

spouse that increased her negative affect and decreased her positive affect. This would be 

a common effect because it influenced both positive and negative affect. It is a non-shared 

environmental event because it is an environmental occurrence that affects one only 

member of the twin pair. Specific factors, on the other hand, influence only one affect but 

not the other. 

As in the univariate case, specific genetic and specific shared environmental factors 

in a multivariate model are estimated through sibling resemblance in the same trait (e.g., 

sibling1's positive affect with siblin12's positive affect). Common genetic and 

environmental estimates are derived from the cross-sibling correlations between the 

measured variables. That is, the estimates of genetic and environmental influences are 

based on the relationship between sibling1's positive affect and siblin12's negative affect. 

If the cross-sibling, cross-trait correlation is higher among MZ twins than full-siblings, 

there is evidence for common genetic influences on both positive and negative affect. 

Conversely, if the cross-sibling, cross-trait resemblance is similar across all sibling groups, 

there is evidence for common shared environmental effects. For all groups, the 

relationship between respondents' positive affect and their own negative affect should be 

about the same because we do not have reason to believe that certain types of siblings will 
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was modeled with a full biometric approach. Figure 3.1 illustrates the full biometric model 

(Neale & Maes, 1999). This biometric model includes all possible genetic and 

environmental influences. Common factors exert an influence on both Positive Affect and 

Negative Affect. The common genetic factor (Ca) includes genetic influences common to 

both Positive Affect and Negative Affect. The common shared environmental factor (CSE) 

consists of environmental influences shared by both variables and shared equally by 

siblings. Finally, the common nonshared environmental factor (CNSE) also affects both 

variables, but it is uncorrelated across siblings. This factor may include unique events 

related to both positive and negative affect as well as correlated (or non-random) error. 

Three kinds of specific factors exist in the model. where each specific factor affects only 

positive affect or negative affect. The specific genetic factor (SG) and specific shared 

environment factor (SSE) are correlated between siblings. The specific nonshared 

environmental factor (SNSE) is not correlated between sablings; it also represents 

measurement error in the model. The correlation between siblings of both kinds of genetic 

factors depends on the coefficient of genetic relatedness, which in full Siblings and DZ 

twins is fixed at 0.50 and in MZ twins is fixed at 1.0. Shared environmental factors, both 

common and specific, are assumed to have a correlation of 1.0 between siblings. Thus, 

they represent the total cumulative effect of environmental influences common to siblings. 



FIGURE 3.1 Biometric Model 

PA_l NA_l PA_2 NA_2 

Note: Ca = Common Genetic; CSE = Common Shared Environment; CNSE = Common 
Nt:>n-Shared Environment; 8<F Specific Genetic; SSE= Specific Shared Environment; 
SNSE = Specific Non•Shared Environment; P A_l =Positive Affect, Sibling1; 
NA_l =Negative Affect, Sibling1; PA_2 =Positive Affect, Siblingz; NA_2 =Negative 
Affect, SiblinSl. 
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To test whether the model supports the independent or bipolar viewpoint, several 

pre-planned constraints were imposed. First, each specific parameter was systematically 

set to zero to test whether specific genetic, shared environment, or non-shared 

environment factors could be dropped from the model. If both specific genetic and 

specific shared-environment could be dropped, this would provide strong support for the 

bipolar model. 

In the next step, each common parameter was systematically set to zero to test 

whether common genetic, shared environment, or non-shared environment factors are 

necessary. The ability to drop both common genetic and common shared environment 

factors would provide strong support for the independent model. The role of common 

non-shared environment is more ambiguous as it includes correlated error between the 

two variables. Thus, its presence or absence was less interpretable a priori. 

The proposed model was not the only possible depiction of the relationship 

between positive and negative affect. For example, another possible model would involve 

a hierarchical structure of affect, with each specific emotion included as a measured 

variable and both positive and negative affect included as latent constructs intermediate 

between genetic and environmental factors and the measured emotions. As models get 

more complicated, however, problems with model identification may occur. If the number 

of parameters exceeds the number of observed statistics (e.g., each covariance or 

variance), the fit of the model cannot be assessed. More complicated models can often be 

tested only by fixing other parameters, for example by fixing the shared environmental 

paths to zero. Lack of prior work in this area, however, makes it difficult to make any 
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sort of prediction about the strength of genetic or environmental influences. Furthermore, 

deleting those paths that are low and re-running analyses capitalizes on chance. Thus, 

arbitrarily limiting a path in more complex models would be both empirically and 

theoretically problematic. 

Step 3 

The next step was to explore age differences in the genetic and environmental 

structure of the relationship between positive and negative affect. Although all twins are 

the same age, other sibling pairs differ in age. Prior research on both the entire MIDUS 

sample (Mroczek & Kolarz, 1998) and the non-twin NSDE sample (Almeida, Mroczek & 

Neiss, 2000) had shown significant age differences in the monthly and weekly reports of 

negative affect. This age effect creates a complication for sibling pairs of different ages. 

A standard approach to age effects in behavioral genetic models is to control for age either 

by regressing out the effects of age or including age in the model. However, given that 

the current analysis explicitly explored age differences in the overall genetic and 

environmental structure, neither approach was appropriate. 

In the current analysis, siblings were divided into age groups. Within the NSDE 

twin sample, the limited sample size permitted the creation of only two age groups. An 

approximately median split was chosen, in part because it allowed for almost equal group 

sizes. In addition, this split (ages 25 to 40 versus ages 41 to 74) created one group 

consisting of traditionally •'younger" adults and one group of traditionally .. middle-aged" 

and "older'' adults. Therefore this division also had a valid conceptual base. Only these 

two age groups were compared in analyses of weekly and daily assessment of affect. Both 



members of a sibling pair had to be within the same age group in order to be included in 

analyses to allow for statistical tests of age differences in the biometric modeL 

i1 

To test for age differences, the biometric model was first fit to all groups 

simultaneously. The overall fit of this model was compared to one in which parameters 

were allowed to vary across age groups. In the first model, then, each path was 

constrained to be equal across all pairs. In the second, model, however, each path could 

vary across age groups. For example, the genetic path was constrained to be equal among 

all older sibling groups, but allowed to be different for younger versus older siblings. In 

other words, each parameter (such as the common genetic path) was estimated separately 

for younger adults and for older adults. 

Although the sample size was larger for the MIDUS survey, the number ofMZ 

twins was still relatively small (n = 117). The small number of identical twins dictated that 

again only two age groups be considered. In order to be consistent across all analyses, the 

age division mirrored that of the NSDE sample with older adults including those aged 41 

to 74. Again, age differences were tested by comparing the fit of a model in which all 

parameters were equal across age groups to one in which parameters were allowed to vary 

by age group. 

Limitations 

One limitation of this study is the lack of positive affect items at both the weekly 

and daily leveL Ideally, the number of positive affect items would equal the number of 

negative affect items to have more balanced scales. Furthermore, lack of multiple positive 

affect items prohibited any true factor analysis of affect at the weekly or daily leveL The 



weekly and daily level analyses, then. must be interpreted with caution as relatively 

exploratory analyses. 
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Another limitation is that this study was cross-sectional. While the developmental 

theories guiding the research questions deal with age change, the cross-sectional nature of 

this data only allowed for the investigation of age differences. While age differences can 

be indicative of developmental change, they are not proof of developmental change. 

Cohort differences could also be present. For example, younger cohorts, raised in a 

culture where therapy and discussion about feelings are more prevalent, may have a 

different view of their emotions and emotional experience. Older cohorts may be more 

stoic and may spend less time thinking about their own emotions. 

Finally, this study could not inform us about the actual physiological systems 

underlying emotional experiences. It is important to note that the results only provided 

evidence of the portion of variance in self-reported affect that can be attributed to genetic 

and environmental influences. Although a behavioral genetic study apportions variance 

into heritable and environmental factors, the current study could not identify specific 

genetic or biological systems responsible for emotions. 

These limitations notwithstanding, the current study represents a unique approach 

to the debate on the structure of affect. A behavioral genetic approach was taken to 

examine specific hypotheses about the structure of affect across differing time frames. 

Furthermore, this study added to existing research by testing for age differences in the 

structure of affect. 



CHAPTER FOUR 

RESULTS 

Introduction 
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In this chapter. results from data analysis ace presented and described. The general 

purpose of the study was to see whether independent or bipolar factors best describe 

affective space. The unique contribution of this study was the use of behavioral genetic 

methods to address the underlying relationship between positive and negative affect. 

Descriptive infonnation on study variables is first presented. Then, analyses of the 

phenotypic relationship between positive affect and negative affect is assessed by three 

methods. The correlation between positive and negative affect will be presented as the 

first step in the phenotypic analyses. Then, exploratory factor analysis of 12 emotion 

items followed by confirmatory factor analysis of the twelve emotion items will be 

presented. The final step of the phenotypic analyses will assess differential predictive 

ability of positive and negative affect by examining their relationship with personality. 

The three main research questions will then be explored in a section using 

behavioral genetic methods of variance decomposition to assess the underlying genetic and 

environmental structure of the relationship between positive and negative affect across 

three time frames. The last analyses will examine age differences in the genetic and 

environmental architecture of the relationship between positive and negative affect. 

Descriptive Information 

Monthly Affect, MIDUS Survey. Table 4.1 presents descriptive information on 

each of the affect scales and individual emotion items from the MIDUS survey. 
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Descriptive infonnation is provided on the sample as a whole, with the siolings treated as 

individuals and for men and women separately. 

For positive emotions, the sample means primarily fell between 3 and 4 on a 

possible scale of one to five. This means indicated that, on average, respondents reported 

that they felt each emotion between "some of the time" and "most of the time." Standard 

deviations ranged from .65 to .98. On average, the majority of respondents thus fell 

within the range of2.S to 4.5 across all the emotion items. Respondents generally 

reported low levels of negative emotions, with sample means primarily falling between 1 

and 2, indicating that respondents felt each emotion between "none of the time" and ''a 

little of the time." Standard deviations ranged from .52 to .86. In each case, one standard 

deviation below the mean included the lowest possible score of"none of the time" while 

the upper range fell between "a little of the time" and "some of the time." This indicates 

that the majority of respondents felt negative emotions relatively infrequently, with very 

few people feeling negative emotions most or all of the time. 

Gender differences were found among the negative emotion items. Women had 

higher overall levels of negative affect(!= -2.SS, R <.OS). More specifically, women 

reported feeling sadness, nervousness, and that "everything was an effort" more frequently 

than did men. No gender differences were found in the overall positive affect scale, but 

women were less likely to report feeling "full oflife" (! = 2.62, R < .01). 
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TABLE4.1 

Descriptives on Emotion Items and Affect Scales from MIDUS Survey 

Variable Entire Sample Men Women 1 value 

M M M 

Positive Affect 3.45 .72 3.47 .70 3.43 .73 .99 

Calm/Peaceful 3.47 .88 3.51 .88 3.45 .88 1.33 

Cheerful 3.65 .67 3.63 .66 3.67 .68 -.96 

In Good Spirits 3.74 .66 3.76 .65 3.73 .68 1.04 

Extremely Happy 2.97 .95 2.98 .93 2.96 .97 .30 

Satisfied 3.52 .92 3.53 .93 3.52 .92 .13 

Full ofLife 3.32 1.00 3.39 .98 3.26 1.01 

Negative Affect 1.48 .57 1.44 .52 1.51 .60 -2.ss·· 

Sad 1.35 .67 1.27 .57 1.41 .72 

Nervous 1.76 .83 1.68 .78 1.83 .86 

Restless/Fidgety 1.73 .85 1.75 .86 1.72 .84 .70 

Everything an 1.55 .83 1.50 .77 1.59 .86 

Effort 

Worthless 1.26 .64 1.24 .61 1.28 .66 -1.19 

Hopeless 1.24 .61 1.21 .55 1.27 .66 -1.91 

Note. • p <.OS. •• R < .01. ••• R < .001. • T-test for unequal variances between women 
and men. Positive Affect and Negative Affect scales comprised of the six corresponding 
emotions listed below each. 
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Daily and Weekly Affect. Table 4.2 presents descriptive information on the 

frequency of feeling in good spirits and frequency of overall negative affect assessed in the 

NSDE diary study. Descriptive information is again provided on the sample as a whole, 

and is also broken down by gender. 

Respondents generally indicated low levels of negative affect. In addition, 

respondents on average indicated feeling in good spirits "most of the time." Gender 

differences were present, with men reporting feeling in good spirits more frequently than 

did women over the past day and the past week. Men also reported feeling negative 

emotions less frequently than did women over the past week. 

TABLE4.2 

Descriptives on Nesative Affect and Good Spirits from NSDE Survey 

Variable Entire Sample Men Women ! value 

M m M SD M m 
Neg. Affect, Past Day 1.15 .21 1.12 .20 1.16 .21 -1.96 

Good Spirits, Past Day 4.13 .59 4.22 .SO 4.05 .66 3.02·· .. 

Neg. Affect, Past Week 1.24 .31 1.20 .29 1.27 .34 -2.os· 

Good Spirits, Past Week 4.10 .57 4.21 .48 3.99 .63 3.78···.-

Note. 
. 

p <.OS. p < .01. p < .001. • T-test for unequal variances. Daily and weekly 
Negative Affect Scales comprised of average score for ten negative emotions. 

PhenotvPi' Analyl§ 

The next section presents results from each of the analyses done in order to 

investigate the phenotypic structure of affect. First, correlations between positive 
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emotions and negative emotions are presented. Then results from both exploratory factor 

analyses and confirmatory factor analyses are presented. Fmally, the relationship between 

personality and affect is examined. 

Correlation Between Positive Affect and Negative Affect 

Monthly Affect. MIDUS Survey. The first step in analysis was to examine the 

phenotypic observed relationship among the positive and negative emotions as assessed 

over a thirty-day period in the MIDUS survey. Siblings were not combined for these 

analyses because Sibling observations are correlated, and thus they are not independent. 

Table 4.3 presents the intercorrelations among the twelve emotion items for "Sibling.'s," 

those siblings designated as the first member of each pair. Correlations among the positive 

emotions were generally high. The average correlation among all of the positive items 

was .65 with values ranging from .59 to .80. Correlations among the negative emotions 

were medium to high. The average correlation among negative emotions was .51. The 

range of inter-item correlation was somewhat larger for the negative emotions. with values 

ranging from .38 to .73. Correlations between positive and negative emotions were 

generally medium. The average correlation was -.42 and values ranged from -.34 to -.53. 

All correlations between positive and negative emotions were significant and negative, 

supporting the bipolar viewpoint. 

The correlation between the monthly positive affect scale and monthly negative 

affect scale was -.66 ~ < .001), indicating a substantial inverse relationship between 

positive affect and negative affect. This substantial correlation between the affect scales 

provided support for the bipolar viewpoint. 
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Factor Analysis 

Exploratory factor analysis was then conducted with the twelve MIDUS emotion 

items. Other researchers have found that if factors are not rotated, positive and negative 

affect look to be bipolar. On the other band, when factors are forced to be orthogonal, 

positive and negative affect look to be independent (Mayer & Gaschke, 1988; Watson & 

Tellegen, 1985). This pattern was replicated here. Table 4.4 presents the factor loadings 

for both a non-rotated and varimax rotation exploratory factor analysis. Because sibling 

responses may not necessarily be independent, Table 4.4 presents the analyses conducted 

only within sibling.s. Although not shown, results for siblin82S were similar. The first two 

columns represent the two factors from a non-rotated principal component factor analysis. 

The first factor shows strong positive loadings for each of the positive emotions and 

strong negative loadings for each of the negative emotions, a bipolar valence continuum. 

This factor accounted for 54% of the variance. The second factor, which accounted for 

11% of the variance, is less obviously interpretable. The factor loadings are consistent 

with an intensity &ctor, with higher loadings for emotions such as extremely happy and 

worthless, and a lower loading for calmness. Nevertheless, the meaning of the second 

factor is not entirely clear. 

The third and fourth columns of Table 4.4 show two factors from a principal 

components varimax rotation. In this analysis, the positive emotion items clearly loaded 

on the first factor, while the negative emotion items clearly loaded on the second factor. 

Thus the two independent factors can be interpreted as positive affect and negative affect 

respectively. The two factors each roughly account for the same amount of variance: the 
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first factor accounts for 34% of the variance whereas the second &ctor accounts for 300/o 

of the variance. 

These results supported the contention that whether one finds independence of 

affect depends upon the rotation procedure used in factor analysis. Although the 

unrotated and varimax solutions provided quite different interpretations, guidelines do not 

exist to help choose which interpretation is better. In fact, this is one limitation of 

exploratory factor analysis: many rotations are mathematically sound, but can yield 

different interpretations (Tabachnik & Fidell, 1996). As noted in the literature review, 

most affect researchers agree that two factors can explain adequately explain the structure 

of affect. The question lies in what those two factors are. In a case where two competing 

models are clearly delineated, it may be more appropriate to use confirmatory &ctor 

analysis. 
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TABLE4.4 

Exploratory Factor Analyses 

Variable Unrotated Factor Analysis V arimax Rotation 

Factor 1 Factor 2 Factor 1 Factor 2 

Calm .77 .27 .75 -.32 

Cheerful .79 .30 .79 -.30 

Good Spirits .82 .28 .80 -.34 

Extremely Happy .74 .35 .79 -.23 

Full ofLife .79 .29 .78 -.31 

Satisfied .78 .32 .79 -.29 

Effort -.69 .33 -.29 .71 

Restless/Fidgety -.62 .35 -.23 .67 

Hopeless -.74 .40 -.29 .80 

Nervous -.64 .29 -.28 .64 

Sad -.70 .31 -.31 .70 

Worthless -.68 .40 -.24 .75 

Note: N = 778. 
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Confinnatory factor analysis. The next series of analyses was an attempt to 

determine which model provided a better description of the structure of affect. 

Confirmatory factor analysis, which yields indices of how well a model fits, can allow 

comparison of models as long as they are nested within one another. Confirmatory factor 

analysis, or CF A, is a type of structural equation modeling. Structural equation modeling 

can be descnbed as involving multiple regression analyses offactors (Ullman, 1996). CFA 

analyses are most often done by analyzing the observed covariance matrix consisting of 

the variances and covariances between measured variables. An expected covariance 

matrix is estimated from the specified model. The expected covariance matrix is 

compared to the observed covariance matrix in order to see how well the model explains 

the observed matrix. 

Both the bipolar and independent models were tested. An illustration of the 

bipolar model can be seen in Figure 4.1. Each factor is allowed to load on all emotion 

items. The independent model is pictured in Figure 4.2. In this model paths were fixed 

such that positive emotions loaded only on one factor while the negative emotions loaded 

only on a second factor. The independent model can be considered nested within the 

bipolar model as it is essentially a sub-model of the bipolar model. 
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Table 4.5 presents the model fit indices for the two different models. The first line 

of Table 4.5 represents the bipolar model. The second line represents the independent 

model. Note that neither model provided a particularly good fit overall, as indicated by 

high chi-square values for both the bipolar model (X,2 = 489.72, 42, I! < . 00 I) and the 

independent model (X,2=971.34, 54, R < .001). Chi-square values are sensitive to sample 

size, so it is necessary to consider other fit indices. Table 4.5 also presents values for 

Akaike's Information Criteria (AIC) and Root Mean Squared Error Approximation 

(RMSEA). AIC values are one indicator of parismony, and are caclulated by adjusting the 

chi-square values for the degrees of freedom: Model AIC = X2 
- 2df (Ullman, 1996). In 

general, AIC values are preferably negative. In this case, AIC values for both models 

were high and positive. The RMSEA provides another measure of fit that is relatively 

independent of sample size (Neale, 1997). Values less than .05 indicate a very good fit, 

although values less than .10 may be acceptable (Neale, 1997). Again, both models 

yielded a poor fit with values greater than .1 0. However, the bipolar model was 

significantly better than the independent model as indicated by the fact that the chi-square 

significantly worsened when emotion items were allowed only to load on one of two 

independent latent factors (AX2 = 481.62, 12 dt: R < .001). 
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TABLE4.5 

ConfinnatoG: Factor Anal~ses 

MODEL xi R df AIC RMSEA AX2 4df 

Bipolar Model 489.72 .000 42 405.72 .118 

Independent Model 971.34 .000 54 863.34 .149 481.62 12 

Note:N=766 

Table 4.6 presents the unstandardized path estimates for the bipolar model. It can 

be seen that the first factor does seem to be a valence factor. The second factor is less 

clearly interpretable. 

R 

.000 
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TABLE4.6 

Confirmatoo: Factor Anal~sis Unstandardized Path Estimat~s 

Variable Unrotated Factor Anal~sis 

Factor 1 Factor 2 

Calm .63 .26 

Cheerful .49 .20 

Good Spirits .52 .19 

Extremely Happy .65 .32 

Full ofLife .73 .31 

Satisfied .66 .28 

Effort -.54 .12 

Restless/Fidgety -.47 .06 

Hopeless -.46 .23 

Nervous -.47 .03 

Sad -.45 .14 

Worthless -.42 .21 

Although the bipolar model was a better fit than the independent model, neither 

provided a particularly good fit overall. One reason for the poor fit could have been the 

distributional properties of the individual emotion items. In general, confirmatory &ctor 

analysis assumes that variables are normally distnbuted. In the case of the twelve emotion 

items, the positive emotions generally showed low skewness, with skewness values 
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ranging between -.55 and -.1.10. Some ofthe negative emotion items, however, were 

more substantially skewed, with skewness between .90 and 3.38. The combination of 

oppositely skewed variables and rather problematic skewness among many of the negative 

emotion items may in part explain the poor fit. 

In order to address these possible problems, several steps were taken. First, the 

positive emotion items were reflected, following Tabachnik and Fidell's (1996) practice of 

reflecting negatively skewed variables. Second, all items with skewness values greater 

than 1.5 were subjected to a square-root transformation. This rescored four negative 

emotions (everything an effort. hopelessness, sadness, and worthlessness) so that new 

values were the square-root of the original value. Finally, all variables were standardized 

to have a mean of zero and a standard deviation of one. Confinnatory factor analyses 

were re-run with the transformed data. These transformations had little effect on the 

adequacy of model fit and the bipolar model (X2 490.55, 42 cit: R < .001) was again a 

better tit than the independent model ()S.2 975.15, 54 dt: R < .001). 

Given the poor tits of both models, two plausible alternative models were then 

tested. The testing of these alternative models must be considered exploratory as the 

models were not specified prior to data analysis. The first alternative model was a 

variation on the bipolar modeL A path was added between the two latent factors to 

represent correlated factors. This would correspond to oblique factors in an exploratory 

factor analysis. This model did not improve the fit of the bipolar modeL The second 

alternative model added a path between the latent positive affect factor and latent negative 

affect factor originally depicted in the independent modeL This model is pictured in 
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Figure 4.3. Here the dashed line between the latent factors represents a non-directional 

correlation. Addition of this path did significantly improve the independent model 

although the overall fit was still poor (A2 = 539.68, Q < .001). However, the latent path 

estimate was -.74, suggesting a significant negative latent correlation between positive and 

negative affect. This model was thus actually more consistent with the bipolar viewpoint 

and provided a better fit than a true independent model. 



Calm II Cheer II Good II H II W:nll nf I I 
I I II II II II II I 

SpiritS appy 

t""l 
c:>l ..... 
~ 
::s ...... 
("') 
0 
:::f 
I~ 
c:>l 
, ...... 
i2. 
'"11 
~ 
1n 
~ 
> ,a.. 
a. 
1(1 

'a.. 
lg 
I~ 
'Q. 
IB 

~ 

~ 
~ 
\H 

\0 
0\ 



97 

Daily and W eeldy Affect. NSDE sub-sample of MID US 

In the NSDE study, positive affect was measured by one item, the frequency of 

feeling in good spirits. Therefore, the factor analytic structure between positive and 

negative affect when assessed over the past day and the past week could not be examined 

in this study. However, the correlations between good spirits and negative affect within 

both time frames do not suppon the idea that positive affect and negative affect are 

primarily independent. Feeling in good spirits was negatively related to total negative 

affect as assessed over the past day (r = -.49, p < .001; n = 420) and as assessed over the 

past week (r = -.42, p < .001; n = 364). Among the respondents in the NSDE survey, 

then, a moderate negative correlation between feeling in good spirits and negative affect 

was found. 

Differential Predictive Ability 

The next step of the analyses examined the relationship between personality and 

affect. Costa and McCrae (1980) claimed that positive affect was related to extraversion 

whereas negative affect was related to neuroticism. They took this as evidence that 

positive and negative affect were in fact separate systems and thus independent. In the 

following analyses, the purpose was to see whether different personality traits would 

indeed differentially predict positive and negative affect. In these analyses, sibling repons 

were combined and analyzed as individuals. 

Monthly Affect MIDUS Survey. Table 4. 7 presents the correlation between affect 

and personality among respondents when affect is measured over the past thiny days. In 

general, the relationship between personality and positive affect was of greater magnitude 
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than that between personality and negative affect. Positive affect seemed to show a higher 

correlation with agreeableness, openness, and extraversion. However, the absolute 

magnitude of the correlation between neuroticism and negative affect was almost the same 

as that between neuroticism and positive affect. Funhennore, the direction of the 

relationship between each trait and affect was as would be expected within the bipolar 

framework: traits that were positively related to positive affect were negatively related to 

negative affect. Similarly, traits that were negatively related to positive affect were 

positively related to negative affect. The results were thus somewhat mixed: although 

neuroticism clearly did not differentially predict positive and negative affect, other traits 

were somewhat more related to positive affect. 

The relationship between personality and affect is particularly gennane to the 

current study because the heritable portion of affect most likely reflects temperament. 

Thus, regression analyses were done in order to ascertain how much of the variance in 

affect could be predicted by personality. All five personality traits were entered in an 

ordinary least-squares regression as predictors, with either negative affect or positive 

affect as the dependent variable. Results indicated that the five personality traits together 

accounted for 31% of the variance in respondents' reports of negative affect 

(}:(5, 1541)=141.12, R < .001). Personality explained 34% of the variance in positive 

affect as recalled over the past thirty days (E(5, 1543)=156.00, R < .001). The significant 

relationship between personality and affect thus suggested a good possibility that both 

positive and negative affect would show evidence of heritable influence. 



TABLE4.7 

Correlations Between Personality and Affect: Monthly Level 

Variable Positive Affect Negative Affect 

Agreeableness .21 ••• -.OS* 

Conscientiousness .24*** -.18*** 

Openness .23*** -.11 *** 

Neuroticism -.49*** .54*** 

Extraversion .37*** -.20*** 

Note. n = 1SS9. ~ < .001. 

Daily and Weekly Affect. NSDE sub-sample ofMIDUS 

The next section presents results from analyses investigating the relationship 

between personality and affect when affect was assessed at the daily and weekly level. 
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Personality and Daily Affect. Table 4.8 presents the correlation between affect and 

personality when affect was assessed over the past day. The sample size for this analysis 

was somewhat small, including only 303 respondents. This decrease in sample size 

reflected missing data for the personality measure. Inspection of the correlations between 

personality and affect revealed that the magnitude of relationship between each trait and 

either positive affect or negative affect was approximately equal. In other words, no 

evidence of differential predictiveness could be seen. Furthermore, the direction of the 

correlations followed what would be predicted from a bipolar viewpoint. As in the 

monthly analyses, traits that were positively related to positive affect were negatively 



related to negative affect. OveraJl. the results would thus be more consistent with the 

bipolar model. 
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Regression analyses were again used to assess the relationship between personality 

and affect. Personality accounted for 11% of the variance in respondents' reports of 

feeling in good spirits over the past day (£(5,297)=7.63, p < .001). Personality explained 

13% of the variance in negative affect as measured at the daily level (f(5,297)=8.59, 

I!< .001). Although the relationship between personality and daily affect was less than 

that found between personality and monthly affect, personality still explained a moderate 

portion of individual differences in daily emotional experiences. 

TABLE4.8 

Correlations Between Personality and Affect: Daily Level 

Variable Good SpiritS Negative Affect 

Agreeableness .08 -.04 

Conscientiousness .13* -.15** 

Openness .14* -.ll 

Neuroticism -.30*** .31*** 

Extraversion .20** -.18** 

Note. R < .Ol. I!< .OOL n = 303. 

Personality and Weekly Affect. Table 4.9 presents the correlation between affect 

and personality when affect was assessed over the past seven days. W eeldy negative 

affect and feeling in good spirits were not related to agreeableness, conscientiousness or 

openness. Again, the magnitude of relationship between each personality trait and affect 



was similar for positive affect and negative affect. The pattern of results thus is more 

consistent with the bipolar model. 
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Regression analyses indicated that personality accounted for 12% of the variance 

in respondents' reports of feeling in good spirits over the past week ffis.259>=6.90, 

n < .001). Personality explained 13% ofthe variance in negative affect as measured at the 

daily level <fcs.260>=7.90, R < .001). 

TABLE4.9 

Correlations Between Personality and Affect: Weekly Level 

Variable Good Spirits Negative Affect 

Agreeableness .01 -.08 

Conscientiousness .OS -.07 

Openness -.03 -.OS 

Neuroticism -.31*** .33*** 

Extraversion .14* -.17** 

Note. R < .001. n = 303. 

Summary 

The phenotypic relationship between positive and negative affect was examined. 

The correlation between positive and negative affect was found to be substantially 

negative, regardless of the time frame investigated. Parallel to findings by other 

researchers, exploratory factor analyses yielded conflicting results. An unrotated factor 

analysis yielded a bipolar valenced factor and a second factor that was suggestive of 

intensity. However, a varimax rotation produced two independent factors: Positive Affect 
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and Negative Affect. These results equally support either model. In order to test which 

model better explained the data, confirmatory factor analysis was used. Results from the 

confirmatory factor analysis indicated that the bipolar model provided a better fit to the 

data than did the independent model. Analyses of the relationship between personality and 

affect indicated that contrary to expectations, neuroticism was equally related to positive 

affect and negative affect across all three time frames. Extraversion was more highly 

related to positive affect only when affect was measured at the monthly level. Overall, 

then, the bipolar model received greater support than did the independent model. 

Behavioral Genetic Analyses 

The next section presents the results obtained in examining each of the three 

research questions that relied on behavioral genetic analyses. Figure 4. 4 presents an 

illustration of the full biometric model described in Chapter Three. The biometric model 

includes common genetic and environmental factors that exert an influence on both 

positive affect and negative affect. The model also includes those genetic and 

environmental factors that influence either positive affect or negative affect. This model 

was the base model for all the behavior genetic models. After the fit of this full biometric 

model was assessed, some parameters were systematically dropped from the model. The 

general strategy was to see whether the common genetic and common shared 

environmental factors could both be dropped or whether the specific genetic and specific 

shared environmental factors could be dropped. The ability to drop both common factors 

would suggest that the latent factors underlying positive ar.d negative affect are in fact 

unique to each. This would be more consistent with the independent modeL On the other 



hand, the ability to drop the specific parameters would suggest that the latent factors 

underlying positive and negative affect influence both in common. This would be more 

consistent with the bipolar viewpoint. 

FIGURE 4.4 

Biometric Model 

PA_l NA_l PA_2 NA_2 

Note: CG =Common Genetic; CSE =Common Shared Environment; CNsE =Common 
Non-Shared Environment; Sa= Specific Genetic; SSE= Specific Shared Environment; 
SNsE =Specific Non-Shared Environment; PA_l =Positive Affect, Sibling1; 
NA_l =Negative Affect, Sibling,; PA_2 =Positive Affect, Sibling2; NA_2 =Negative 
Affect, Sibling2. 
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Research Question One 

What is the genetic and environmental architecture of the relationship between 

Positive Affect and Negative Affect at the monthly level? 

Because most studies report that positive and negative affect are independent, it 

was hypothesized that Positive Affect and Negative Affect would be independent. Within 

the biometric model, it was expected that the "common" factors, genetic &ctors 

influencing both positive and negative affect and the environmental factors influencing 

both positive and negative affect, would not be as important as the genetic and 

environmental factors specific to each affect. In other words, it was expected that because 

positive and negative affect are independent, their association would not be linked by 

underlying factors that influence both. ·Rather, their variation would be explained by 

separate factors that are specific to each. 

The biometric approach chosen utilized structural equation modeling. As such, the 

specified model was compared to the observed covariance matrix. Table 4.10 presents the 

covariance/correlation matrix for affect as assessed over a 30-day period. The table is 

divided into two matrices: one for the full-sibling and DZ twin pairs and a second for the 

MZ twin pairs. Correlations are shown above the diagonal, variances along the diagonal, 

and covariances below the diagonal. The variances along the diagonal are presented in 

boldface. A look at cross-sibling resemblance for positive affect demonstrates that MZ 

twins showed a greater resemblance (r = .42, R < .001) in positive affect than did full

siblings and DZ twins (r =.IS, R < .001). A similar pattern can be observed for negative 



affect. This greater resemblance among the .MZ twins provided evidence of a genetic 

effect for both positive affect and negative affect. 

105 

A multivariate behavioral genetic analysis also considers the cross-trait, cross

sibling resemblance. Here, the relationship of interest is the correlation between sibling1 's 

negative affect and siblin82' s positive affect, or sibling1 's positive affect and siblin82' s 

negative affect. Genetic effects are evidenced by greater cross-trait resemblance among 

relatives that share greater amounts of genetic material. In other words, if a trait is 

genetic, more closely related people should be more similar to one another. If cross-trait 

resemblance is equal across types of relatives, this is evidence that genetic effects are 

minimal and resemblance can be explained by shared environmental effects. 

It can be seen that the cross-trait cross-Sibling resemblance among the .MZ twins 

was greater than that of the full-Siblings and DZ twins. For MZ twins, the cross-trait 

correlations were -.41 and -.38, while for fuU-siblings and DZ twins the cross-trait 

correlations were -.11. For both sets of twins the cross-trait cross-sibling correlation was 

negative, further evidence for the bipolar viewpoint. The greater magnitude of the cross

trait correlations among MZ twins provided some preliminary evidence for a genetic effect 

on the relationship between positive affect and negative affect. 
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TABLE4.10 

Correlation and Covariance Between Positive Affect md Negativ, Affect: P&n30Da~s 

Variable NA_1 PA_1 NA_2 PA_2 

Full-Siblings and 

DZ Twins 

Neg Affect, Sibt .21 -.64••• .14*** -.n•• 

Pos Affect, Sibt -.23 .49 -.n•• .1s••• 

Neg Affect, Si~ .04 -.04 .35 -.62*** 

Pos Affect, Si~ -.04 .08 -.26 .52 

MZ Twins 

Neg Affect, Sibt .41 -.77••• .42*** -.41*** 

Pos Affect, Sibt -.37 .56 -.3s••• .41*** 

Neg Affect, Si~ .15 -.16 .30 -.59··· 

Pos Affect, Si~ -.20 .23 -.25 .51 

Note. R<.OOL 

The observed covariance matrices were then used to fit a biometric model. Table 

4.11 presents the results from model fitting. The first row provides the model fit indices 

for the full biometric model. The biometric model yielded a somewhat poor fit 

(X2 = 28.05, R <.001). In this case, the significant chi-square suggested that the observed 

data were significantly different than the proposed model. The other fit indices also 
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indicated a poor fit, as the AIC was somewhat large and positive. and the RMSEA was 

slightly above the .1 0 cut-off. 

TABLE4.11 

Model Fitting Results: Affect over 30 Days 

MODEL xz R df AIC RMSEA &X2 R 

Full Biometric 28.05 .000 8 12.05 .105 

No Co 37.75 .000 10 17.75 .116 9.70 .008 

No CsE 28.57 .000 10 8.57 .090 .52 .774 

No Co or CSE 64.72 .000 12 40.72 .146 36.67 .000 

No Common 808.91 .000 14 780.91 .398 780.86 .000 

Factors 

No SG 28.05 .002 10 8.05 .089 0 

No SsE 28.05 .002 10 8.05 .089 0 

No SG or SsE 28.05 .005 12 4.05 .077 0 

Note: Co= Common Genetic Factor; CSE =Common Shared Environment Factor; SG = 
Specific Genetic Factors; SSE = Specific Shared Environmental Factors 

Table 4.12 presents the standardized path estimates from this model. From this 

table, it can be seen that the common genetic and common non-shared environment 

factors made a substantial contribution to both positive affect and negative affect. On the 

other hand, both specific genetic and specific shared-environment factors were estimated 

to be zero for negative and positive affect. Thus, it would seem likely that the common 

factors would be important paths in the model. 
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TABLE4.12 

Parameter Estimates: Affect over 30 Days 

Parameter Full Biometric Best Model: No SG or SSE 

Neg. Affect Pos. Affect Neg. Affect Pos. Affect 

CommonG -.56 .56 -.56 .56 

CommonSE -.12 -.IS -.12 -.15 

CommonNSE -.56 .61 -.56 .61 

Specific G .00 .00 

Specific SE .00 .00 

Specific NSE .60 .54 .60 .54 

This observation can be more formally tested by comparing a model that dropped 

the common factors to the full biometric model that serves as a baseline comparison for 

subsequent models. The difference in chi-square between the biometric model and nested 

models can be used to indicate whether dropping a path significantly worsens the model. 

The ability to drop both common genetic and common shared environment factors would 

provide strong support for the independe!lt viewpoint. The role of common non-shared 

environment is more ambiguous as it includes correlated errors between the two 

constructs in addition to the effects of phenomena that are unique to each twin and serve 

to influence both positive and negative affect. 
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Dropping the common genetic factor significantly worsened the model (AX2 = 

9.70, L\df= 2, R < .01). The common non-shared environment factor was not necessary, as 

evidenced by the non-significant change in chi-square between the full biometric model 

and one without common non-shared environment (AX2 =.52, ~df= 2, R = .77). 

Dropping both the common genetic and common non-shared environment factors, 

however, did significantly worsen the model (AX2 = 36.67, ~df= 6, R < .001), as did 

dropping all three common factors (&X2 = 780.86, ~df=6, R < .001). 

The independent model would have been best supported if common genetic and 

environmental factors were unnecessary to the model. However, the bipolar viewpoint 

suggests that specific genetic and environmental factors would be negligible. For example, 

within the bipolar viewpoint it would be expected that the same temperament that 

increases one's positive affect would also decrease negative affect. Thus, genetic factors 

specific to only positive or negative affect should be minimal if the bipolar model is 

correct. In fact, dropping both the specific genetic and specific shared environment did 

not worsen the model fit. In Table 4.10, the last row shows that dropping the specific 

genetic and specific shared-environmental factors yielded a chi-square of28.05 (» < .01), 

which did not differ from that of the full biometric model. In addition, the AIC was 

lowered to 4.05 and the RMSEA was also lowered to .077. Thus, a model without the 

specific genetic or specific shared environment factors could be seen as a better fit than the 

full biometric model. The specific non-shared environment factors could not be dropped 



because they contain measurement error. Overall, however, the final model was more 

consistent with a bipolar viewpoint than with an independent viewpoint. 
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Although the final model for affect measured over the past thirty days fit more 

closely with the bipolar viewpoint, it must also be noted that the specific non-shared 

environment paths for both Positive Affect and Negative Affect were rather large. While 

this factor includes random error specific to either positive or negative affect, it could also 

include events unique to each person that impacted one's positive affect but that had no 

effect on negative affect, or vice versa. On the other hand, it should also be noted that the 

overall structure of genetic and environmental influence was quite similar between positive 

and negative affect .. 

Although the RMSEA for the final model was within acceptable range, the chi

square value was still significant. It would be preferable to have a non-significant chi

square. One possible reason for the poor fit could be the distributional qualities of 

negative affect. Negative affect was positively skewed, and people with high levels of 

negative affect were rare. Analyses were re-run after deleting people whose negative 

affect value was more than 5 standard deviations above the mean, but this did not improve 

model fit. 

Another explanation for the somewhat poor model fit may lie in differences in the 

size of the variance across siblings. Table 4.10 reveals that the variance for negative affect 

among MZ sibling1s was higher than that among full-siblings sibling.s. In addition, the 

variance was also higher than that for MZ twins siblin82s- These differences undoubtedly 

reflect sampling variation. In other words, it is probably just by chance that the MZ 
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sibling1s have a higher variance for negative affect. However, the biometric model 

assumes that variance is equal across sibling groups and between members of a sibling 

pair. Violation of these assumptions may explain the poor fit. The difference in variance 

within the MZ pairs could be addressed by randomly re-ordering the identical pairs. By 

randomly re-assigning siblings to be the first or second member of a pair, the redistnbution 

of scores, especially the extreme scores, may result in equalized variances across pair 

members. This solution would be acceptable as long as the original order was also 

randomly assigned. A difference in variance across sibling groups, however, cannot 

directly be addressed. In the current study, re-ordering the MZ twins may in fact fully 

address the problem as the variance in MZ siblin82S was close to the variance of the full

sibling group. 

Summmy. The overall results suggests that when positive and negative affect were 

measured over a 30-day peri~ the best model of the relationship between the two is one 

that includes genetic and environmental factors that are common to both positive and 

negative affect as well as specific non-shared environment that influences each. This 

pattern supports the bipolar viewpoint. 

Research Question Two 

What is the genetic and environmental architecture of the relationship between 

Positive Affect and Negative Affect assessed over the past day and over the past week? 

Daily and W eeldy Affect. The next two series of analyses examined the structure 

of affect using data from the NSDE diary study in which the respondents are a sub-sample 

of the MIDUS study. Due to the smaller sample size, it was expected that these analyses 
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would be more exploratory in nature. It was hypothesized that over relatively short time 

frames, the past day and the past week, positive and negative affect would more clearly be 

inversely related. Thus, it was expected that the common genetic and environmental 

factors would be necessary to explain the relationship between positive and negative 

affect. Specific genetic and environmental factors, however, were expected to be less 

important in the modeL 

Structure of Affect: Daily Measure 

Table 4.13 presents the covariance/correlation matrix for affect as assessed over 

the past day. Covariances and correlations are presented separately for DZ twins and MZ 

twins. Correlations are above the diagonaL Variances are along the diagonal, with 

co variances it. Inspection of the correlations provided some preliminary expectations 

concerning the genetic and environmental structure underlying the variables. Cross-Sibling 

resemblance for positive affect was essentially similar among MZ twins and DZ twins (IMz 

= .39, roz = .34). The similarity in magnitude of sibling resemblance suggested little 

genetic effect for positive affect, but some shared environmental effects. For negative 

affect, however, the resemblance among MZ twins (r = .32, R < .001) was greater than 

that among DZ twins (r = .11, ns). Thus for negative affect there was preliminary 

evidence for a genetic effect at the univariate level, and little evidence that sibling 

resemblance could be attributed to shared environment. 

For the purpose of the current study, cross-sibling cross-trait resemblance was of 

primary interest. In this case, there was little evidence of a genetic effect for the 
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relationship between positive affect and negative affect. The cross-trait cross-sibling 

correlations among MZ twins were no more alike than those among DZ twins. 

TABLE4.13 

Correlation and Covariance Matrix for Daily Affect 

Variable NA_l PA_l NA_2 PA_2 

DZ Twins 

Neg Affect, Sibt .07 -.53*** .11 -.26** 

Pos Affect, Sibt -.09 .46 -.29** .34*** 

Neg Affect, Si~ .01 -.04 .04 -.51 

Pos Affect, Si~ -.04 .13 -.06 .33 

MZTwins 

Neg Affect, Sibt .03 -.54*** .32*** -.24** 

Pos Affect, Sibt -.OS .34 -.07 .39*** 

Neg Affect, S~ .01 -.01 .04 -.38 

Pos Affect, Si~ -.02 .12 -.04 .27 

Note. R< .OS. R < .001. 
DZ twins: n = 99 
MZ twins: n = 111 

Structural equal modeling was then used to more fonnally test the genetic and 

environmental structure underlying affect. The biometric model was fit to the observed 

variances and covariances. The analytic procedure was again to compare sub-models to 

the full biometric model in order to see which latent factors are necessary to explain the 
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relationship between positive affect and negative affect. Model fitting results are 

presented in Table 4.14. The first row of the table presents results for the full biometric 

model. It can be seen that the full model provided an overall poor fit, as indicated by the 

significant chi-square (X2 = 47.89, 8 eft: R < .001), the high AIC (31.89) and high RMSEA 

(.218). The next three rows show that it was possible to drop either the common genetic 

factor affecting both positive affect and negative affect or the common shared environment 

factor, but not both. Thus it is not surprising that dropping all common filctors 

significantly worsened the model's fit (4X2 110.09, 6 eft: R < .001). 

The last three rows ofTable 4.13 show that it was possible to drop the genetic 

factors specific to each affect as well as the specific shared environmental factors specific 

to each affect. Furthermore, dropping both specific genetic and specific shared 

environmental factors did not significantly change the model. Although dropping both 

specific genetic and specific shared environment helped the overall model fit, this model 

still provided a poor fit. 
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TABLE4.14 

Model Fitting Results: Affect over Past Day 

MODEL xz I! df AIC RMSEA &){2 I! 

Full Biometric 47.89 .000 8 31.89 .218 

NoCc; 48.05 .000 10 28.05 .191 .159 .925 

NoCSE 49.46 .000 10 29.46 .194 1.569 .456 

No Cc. or CSE 61.88 .000 12 37.88 .199 13.99 .007 

No Common 157.99 .000 14 129.99 .313 110.09 .000 

Factors 

NoSG 48.50 .002 10 28.50 .192 .608 .738 

No SSE 47.89 .002 10 27.89 .190 0 

No SG or SSE 48.50 .000 12 24.50 .170 .608 .962 

Note: Cc. = Common Genetic Factor; CSE = Common Shared Environment Factor; Sa = 
Specific Genetic Factors; SSE= Specific Shared Environmental Factors 

Table 4.15 presents the standardized parameter estimates obtained from the full 

biometric model when fit to daily measures of affect. Standardized estimates for the 

model without specific genetic or specific shared environment factors are also presented as 

an alternate mode~ which was chosen because it was consistent with the best model for 

monthly affect. It is of interest that in either model, the common shared environment 

estimates for both positive affect and negative affect were larger than the common genetic 

factors. Both the common non-shared environment and specific non-shared environment 
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factors were substantial. The overall poor fit of both models, however, suggests caution 

in interpreting these estimates. 

The poor fit of the models for daily affect may be attributable to several issues. 

First, the variance of sibling 1 's negative affect and positive affect among the MZ twins 

was quite a bit lower than the corresponding variances among the DZ twins. This 

difference most likely reflected sampling variation, especially as the larger variance was 

not as evident among the Slbling2s. However, in model fitting it is assumed that the 

variances are equal across groups. Therefore this difference could have contributed to the 

poor fit. In addition, the MZ correlation between sibling2s negative affect and sibling Is 

positive affect was much lower than that of all other cross-trait correlations (-.07 vs. -.24 

to -.29). Again, while this low correlation may be simply due to sampling variation, it may 

also have posed problems for model fitting. 
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TABLE4.15 

Parameter Estimates: Affect over Past Day 

Parameter Full Biometric Alternate Model: No SG or SSE 

Neg. Affect Pos. Affect Neg. Affect Pos. Affect 

CommonG .24 -.27 .26 .25 

CommonSE -.33 .46 -.43 .56 

CommonNSE .48 -.59 .53 -.60 

Specific G -.36 .36 

Specific SE .00 .00 

Specific NSE .69 .51 .69 .51 

Structure of Affect: Weekly Measure 

Table 4.16 presents the covariance/correlation matrix for affect as assessed over 

the past week. Covariances and correlations are again presented separately for DZ twins 

and MZ twins. Correlations are above the diagonal, variances are along the diagonal, and 

covariances are below the diagonal. Cross-sibling resemblance for positive affect was only 

slightly higher for MZ twins as compared to DZ twins (£Mz = .33, r nz = .26). The 

similarity in magnitude of sibling resemblance suggested a small genetic effect for positive 

affect as well as some shared environmental effect. For negative affect, the resemblance 

among MZ twins (r = .20, ns) was greater than that among DZ twins (r = .09, ns), but 

neither twin correlation was significant. 



118 

The cross-sibling cross-trait resemblance was also examined. In this case, there 

was little evidence of a genetic effect for the relationship between positive a1fect and 

negative affect. The cross-trait cross-sibling correlations among MZ twins were no more 

alike than those among DZ twins; in fact the DZ twins showed slightly greater 

resemblance. This suggested that any sibling resemblance could be attributed to shared 

environmental factors. 

TABLE4.16 

Correlation and Covariance Table for Affect over Past Week 

Variable NA_1 PA_1 NA_2 PA_2 

DZTwins 

Neg Affect, Sibt .14 -.40*** .09 -.31** 

Pos Affect, Sibt -.10 .44 -.21 .26* 

Neg Affect, S~ .01 -.04 .oa -.35** 

Pos Affect, S~ -.06 .09 -.06 .29 

MZTWINS 

Neg Affect, Sibt .09 -.38*** .20 -.21* 

Pos Affect, Sibt -.07 .35 -.09 .33** 

Neg Affect, Si~ .02 -.02 .09 -.42*** 

Pos Affect, Si~ -.03 .09 -.06 .22 

Note. 
. 

R <.OS. R < .01. R < .001. 
DZ twins: n = 71 
MZ twins: n = 87 
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Again, the biometric model and a series of sub-models were fit to the observed 

variances and covariances. Model fitting results are presented in Table 4.17. The first 

row of the table presents results for the full biometric model. It can be seen that the full 

model provided a somewhat poor fit, as indicated by the significant chi-square (X2 = 

22.37, 8 dt: I!< .01), the high AIC (6.37) and high RMSEA (.151). The next three rows 

show that it was possible to drop either the common genetic factor affecting both positive 

affect and negative affect or the common shared environment factor, but not both. Thus it 

was not surprising that dropping all common factors significantly worsened the model 

(L\X2 50.79, 6 dt: I!< .001). 

The last three rows of table 4.17 show that it was possible to drop the specific 

genetic factors or the specific shared environmental factors. Furthermore, dropping both 

specific factors did not change the model fit. Although the model without specific genetic 

or specific shared environment still had a significant chi-square (A2 = 22.37, 12 dt: 

R < .05), the AIC was negative (-1.63). The RMSEA was slightly above the preferred 

maximum value of .1 0 at .1 04. 
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TABLE 4.17 

Model Fitting Results: Affect over Past Week 

MODEL xz R df AIC RMSEA AX2 R 

Full Biometric 22.37 .004 8 6.37 .151 

NoCG 22.37 .000 10 6.37 .125 .003 .999 

NoCsE 23.75 .000 10 2.37 .132 1.38 .SOl 

No ~orCsE 32.34 .001 12 8.34 .146 9.98 .041 

No Common 73.16 .000 14 45.16 .232 50.19 .000 

Factors 

No SG 22.37 .002 10 2.37 .125 .0001 .999 

No SSE 22.37 .002 10 2.37 .125 0 

No SG or SsE 22.37 .034 12 -1.63 .104 .001 1.00 

Note: ~ = Common Genetic Factor; CSE =Common Shared Environment Factor; Sa = 
Specific Genetic Factors; SSE= Specific Shared Environmental Factors 

Table 4.18 presents the standardized parameter estimates obtained from the full 

biometric model when fit to weekly measures of affect. Standardized estimates for the 

model without specific genetic or specific shared environment factors are also presented as 

the best model. Inspection of the parameter estimates for the best models shows that the 

common shared environment estimates for both positive affect and negative affect were 

larger than the common genetic factors. The common genetic factor was larger for 

positive affect than for negative affect. This may suggest that although the heritable 
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portion of positive and negative affect is shared by both, negative affect is slightly less 

heritable than positive affect. Both the common non-shared environment and specific non

shared environment factors were substantial. Again, however, caution must be used in 

interpreting these results given the exploratory nature of this portion of the analyses. 

TABLE4.18 

Parameter Estimates: Affect over Past Week 

Parameter Full Biometric 

Neg. Affect 

CommonG 

Common SE 

CommonNSE 

Specific G 

Specific SE 

Specific NSE 

Research Question Three 

-.03 

.40 

-.49 

.08 

.00 

-.11 

Pos. Affect 

.36 

-.45 

.41 

-.01 

.00 

.70 

Best Model: No SG or SSE 

Neg. Affect 

-.01 

.40 

-.49 

-.77 

Pos. Affect 

.36 

-.46 

.41 

.70 

Does the structure of the relationship between Positive Affect and Negative Affect 

differ by age? 

The final set of analyses investigated age differences in the structure of the 

relationship between positive and negative affect. It was hypothesized that older adults 

would be more likely to have independence of affect, which would be seen in a greater 

strength of the specific genetic and environmental factors. To test for the presence of age 
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differences, respondents had to be split into groups. Given the sample size, two groups 

were formed. The younger group was comprised of respondents aged 25 to 40 while the 

older group included those between the age of 41 and 74. As before, respondents were 

also divided into two groups according to their degree of genetic relatedness. In the 

model fitting analyses, comparison was made between a model in which parameter 

estimates are constrained across all groups to one which allowed parameter estimates to 

vary by age group. The model in which parameters are equal across all age groups is the 

most parsimonious model and thus preferred. The model for age ditferences is accepted 

only if it significantly improves the chi-square fit. 

Table 4.19 presents the results testing for age differences in the structure of affect 

as assessed over the past 30 days. The model for age differences yielded a chi-square of 

55.29 (16 cit: R < .001), which was not significantly less than the chi-square for the model 

without age differences. Thus, the model allowing for age differences is rejected. 

TABLE4.19 

Test for Age Differences in Structure of Affect as Assessed Over Past 30 Days 

MODEL df 

No Age Differences 67.84 .000 28 

Age Differences 55.29 .000 16 

AIC 

11.84 

23.29 

RMSEA 

.095 

.134 12.55 .403 

Although the age differences were not significant, the pattern of results for the two 

age groups follows the hypothesized pattern. Table 4.20 presents standardized parameter 
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estimates separately for both age groups. In fact, older adults' reports of emotions did 

show some evidence of specific genetic factors for both positive and negative affect. 

However, both common and specific shared environmental effects were quite low. The 

lack of shared environmental effects was unsurprising; many behavioral genetic studies 

find that shared environmental effects decrease with age (Plomin, DeFries, McCieam & 

Rutter, 1997). 

TABLE4.20 

Age Differences in Parameter Estimates: Monthly Affect 

Parameter Younger Adults Older Adults 

Neg. Affect Pos. Affect Neg. Affect Pos . Affect 

CommonG -.56 . 46 -.53 .64 

CommonSE -.20 -.OS .01 .06 

CommonNSE -.47 .79 -.83 .37 

Specific G .00 .00 .14 .13 

Specific SE .00 .00 .00 .00 

Specific NSE .64 -.41 .06 .65 

Table 4.21 presents the results testing for age differences in the structure of affect 

as assessed over the past day. The model for age differences yielded a chi-square of73.21 

( 16 df, 12 < . 00 1 ), which was significantly less than the chi-square for the model without 



age differences (~2 = 30.03, Adf 12, R < .01). Therefore, the model allowing for age 

differences is supponed in favor of the model specifying no age differences. 

TABLE4.21 

Test for Age Differences in Structure of Affect as Assessed Over Past Day 

MODEL x2 n df AIC RMSEA AX2 

No Age Differences 103.24 .000 28 47.24 .225 
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Age Differences 73.21 .000 16 41.21 .265 30.03 .003 

Table 4.22 presents standardized path estimates for younger and older 

respondents. The path estimates were based on fitting the fuU biometric model to reports 

of affect over the past day. The differences between the two groups seemed to largely 

reside in the strength of common shared environment. For younger respondents, variance 

in both negative and positive affect could be attributed to common shared environmental 

effects. For older respondents, the size of common shared environment effects on both 

positive and negative affect was much smaller. The lack of shared environmental effects 

among older adults was not surprising. Older adults have had more time to create their 

own environments and have been away from the shared rearing environment for a longer 

period of time. The pattern of results did not suggest, however, that older respondents 

were more likely to show independence of affect. Both age groups showed an overall 

pattern similar to that find in previous analyses: specific genetic and shared environmental 
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effects were quite low. Thus both younger and older adults seemed to show bipolarity in 

reports of positive and negative affect. 

TABLE4.22 

Age Differences in Parameter Estimates: Daily Affect 

Parameter Younger Respondents Older Respondents 

Neg. Affect Pos. Affect Neg. Affect Pos. Affect 

CommonG -.S9 .00 -.25 .60 

CommonSE -.32 .62 -.04 .OS 

CommonNSE -.43 .52 -.94 .41 

Specific G .06 .00 .00 .00 

Specific SE .00 00 .00 .00 

Specific NSE -.61 .59 -.25 .68 

Table 4.23 presents the results testing for age differences in the structure of affect 

as assessed over the past week. The change in chi-square between the two models was 

not significant. This suggested that the underlying genetic and environmental structure 

was similar across age groups. 



TABLE4.23 

Test for Age Differences in Structure of Affect as Assessed Over Past Week 

MODEL x'- R df AIC RMSEA 4X2 

No Age Differences 66.38 .000 28 10.38 .184 

Age Differences 55.23 .000 16 23.23 .252 11.15 .516 

Summazy 

Age differences in the structure of affect were explored. Only reports of affect 

over the past day demonstrated significant age differences. The age differences were 

primarily in the magnitude of common effects, however. Across both age groups, the 

pattern of results for daily reports of affect across still supported the bipolar viewpoint. 
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CHAPTER FIVE 

DISCUSSION 

Introduction 

This chapter begins with a brief overview of the findings from the investigation. 

After considering the main findings, some conclusions about the structure of affect are 

presented. Following a brief discussion ofthe study's limitations, implications of this 

work are discussed. The chapter concludes with some directions for future work. 

Brief Overview 
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The purpose of this study was to investigate the relationship between positive 

affect and negative affect. Two general approaches were taken. First, the relationship 

between positive affect and negative affect at the phenotypic level was examined. Second, 

behavioral genetic analyses were used to investigate the relationship between positive and 

negative affect. 

The Structure of Affect 

In this study, two major theoretical views of the relationship between positive and 

negative affect were tested. One viewpoint is that positive and negative affect are 

unrelated (e.g., Bradburn, 1969; Watson, 1988a). This viewpoint predicts that positive 

affect and negative affect would show a low or non-significant correlation. Furthermore, 

researchers within this tradition argue that emotion items can be described by two 

independent latent factors representing Positive Affect and Negative Affect. 

The second major theoretical viewpoint is that positive and negative affect are in 

fact bipolar. This viewpoint predicts that positive affect and negative affect would show a 
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significant inverse relationship. Researchers within the bipolar viewpoint generally agree 

that two latent factors can describe the structure of affect. Bipolar researchers, however, 

generally suggest these two factors will be Intensity and Frequency (e.g., Diener et al, 

1985; Russell, 1980). Diener and colleagues specifically suggest that although the 

frequency of positive affect is inversely related to the frequency of negative affect, 

intensity of positive affect is positively related to the intensity of negative affect. When 

frequency and intensity are not separated, the two competing relationships (mverse vs. 

positive relationship) will effectively cancel each other out. 

In the current study, a series of analyses were done in order to test which theory 

provided a better explanation for respondents' reports of their own emotional experience 

with the purpose was of supporting one model over the other. 

PhenottPic analyses. The phenotypic analyses were done such that they paralleled 

major approaches taken by prior researchers. The results primarily supported a bipolar 

view. First, it was found that positive and negative affect showed a significant inverse 

relationship across three time frames: monthly, weekly, and daily. Contrary to the 

independent prediction, positive and negative affect had moderate negative correlations. 

People who reported higher frequencies of negative affect tended to also report lower 

frequencies of positive affect. 

Because most of the work in this field has involved factor analysis, a second 

analysis involved the use of two different factor analytic approaches. Most analyses 

concerning the structure of affect have utilized exploratory factor analysis. Such research 

has typically found that the factor pattern found largely depends upon the factor rotation 
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chosen. The results from the current study supported this contention. If the factors were 

not rotated, a bipolar pattern emerged. In this pattern, the first factor was clearly a bipolar 

valenced factor. Positive emotions showed a high positive loading whereas negative 

emotions showed a high negative loading. The second factor was less clearly 

interpretable. In the second exploratory factor analysis, an independent pattern was 

evident following varimax rotation. Positive emotions clearly loaded on one factor 

whereas negative emotions loaded on another. Unfortunately, both solutions were equally 

tenable. Thus it was not possible to accept one model over the other. 

A significant problem, then, with the exploratory factor analyses was that both 

theories were equally supported, even though the two offer quite different explanations of 

the nature of affect. The second factor analytic approach involved a confirmatory factor 

analysis, a method chosen in order to directly test which model was a better fit to the data. 

The results from this set of analyses clearly showed that the bipolar viewpoint was a better 

model than the independent viewpoint. Although the bipolar model provided a 

substantially better fit to the data than the independent model, neither model provided a 

good fit. Although several other models were investigated, no model yielded an adequate 

fit to the data. Therefore, while it can be concluded that the bipolar model was better 

fitting than the independent model, it must also be noted that further research is needed to 

better specify a model for the structure of affect. 

Finally, the relationship between personality and affect was investigated. Other 

researchers have done such analyses to investigate the discriminant validity of positive and 

negative affect. Such an approach has been justified on the grounds that if positive affect 
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and negative affect are in fact independent factors. they should predict different outcomes 

(e.g., Watson, 1988a). For example, Costa and McCrae (1980) found that positive affect 

was related to extraversion whereas negative affect was related to neuroticism. In this 

study, results did not provide much evidence to support the contention that positive and 

negative affect were related to distinctly different personality traits. When affect was 

measured at either the weekly or daily leve~ no evidence of difFerential predictiveness was 

found. When affect was measured over the past month, however, positive affect did seem 

to be more highly related to several personality traits. Nevertheless, neuroticism was not 

more strongly related to negative affect at the monthly level as would be expected ftom 

previous work. Although the independent viewpoint predicts that positive and negative 

affect are differentially related to personality, the bipolar viewpoint would be that positive 

and negative affect will have correlations of similar magnitude but opposite directions with 

each personality trait. As results across all three time periods suggested that personality 

was not differentially related to positive and negative affect, the bipolar viewpoint received 

greater support than the independent viewpoint. 

Behavioral Genetic Analyses. Using a multivariate behavioral genetic approach, 

the variance in positive and negative affect was decomposed into factors that were 

common to both and into factors specific to each. The use of a multivariate behavioral 

genetic technique was chosen specifically to help test whether the independent theory or 

the bipolar theory provided a better explanation. As in the analyses with confirmatory 

factor analysis, the objective was to support one model over the other. The basic logic 

underlying this approach was that ifPositive Affect and Negative Affect are independent 
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factors, the lack of relationship between them should result in a lack of conunon factors 

affecting both. In other words, independence of affect should result in the presence of 

specific latent factors for both Positive Affect and Negative Affect rather than the 

presence of common factors. 

On the other hand, if Positive Affect and Negative Affect are bipolar, the 

covariance between them would require the presence of common genetic and 

environmental paths linking the two. The presence of common factors would imply that 

positive and negative affect are correlated and thus the presence of common factors is 

consistent with the bipolar model and inconsistent with the independent model. 

The pattern of results from these analyses suggested that substantial variance in 

positive and negative affect could be attributed to common factors. In fact, specific 

genetic and shared environmental factors could be dropped from the full biometric model 

in all three time frames. In no case was it possible to drop both the common genetic and 

common shared environmental factors. These results are more consistent with the bipolar 

viewpoint than with the independent viewpoint. This pattern was most clearly indicated in 

the analyses using affect measured over the past month and past week. Although the 

specific genetic and environmental factors were not necessary in the biometric model for 

daily positive and negative affect, it was unclear whether dropping the specific factors was 

the best biometric solution. 

Comparing the behavioral genetic results across the three time frames thus reveals 

that overall, common factors were more necessary than were specific factors. Comparing 

each particular path across all three time frames, however, reveals that in each case, the 
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specific non-shared environmental path was relatively large. The specific non-shared 

environmental path does include measurement error. However, this path could also 

include events that influence positive affect but have no effect on negative affect or vice 

versa. In other words, any evidence for independence of affect could be contained within 

this path. Nevertheless, the presence of common genetic and common environmental 

paths indicated that positive affect and negative affect were not completely independent. 

The results thus fail to prove the bipolar viewpoint, but they do rule out a true 

independent model. Furthennore, the results were more consistent with the bipolar view 

than with the independent view across all three time frames. This suggested that the 

structure of affect did not necessarily differ by time frame, and that the bipolar viewpoint 

was the best description of the structure of affect. 

Age Differences 

Having established that the structure of affect looked to be bipolar among the 

respondents, the next step involved investigating the presence of age differences in the 

structure of affect. Prior research has suggested that older adults are more likely to 

experience positive and negative emotions at the same time (Carstensen et al, 2000). It 

was therefore expected that older adults would show more evidence for independence of 

affects. Across monthly and weekly time frames, no significant age differences were 

found. The model allowing for age differences did provide a better fit for the daily 

measure of affect. However, the age differences could most likely be attributed to 

differences in the magnitude of common genetic and environmental factors; both older and 



younger adults still showed an overall pattern of low specific genetic and shared 

environmental factors, which is more consistent with the bipolar view. 
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It is interesting to note that across the monthly time frame, older adults did seem 

to show some evidence of greater specific genetic effects. In other words, among the 

older adults, some of the genetic effects upon affect were specific to either positive affect 

or negative affect. The presence of specific latent factors would suggest some 

independence of affect. Perhaps with a larger sample size, significant age differences in 

the genetic structure of affect would be observed. 

Conclusions 

The Structure of Affect 

The important conclusion from this study is that the evidence consistently 

supported the idea that affect is bipolar. When people reported on the frequency of 

positive and negative affect, the two were inversely related. In other words, people 

reporting high levels of negative emotions were most likely experiencing low levels of 

positive emotion and people reporting high levels of positive emotion were most likely 

experiencing low levels of negative emotion. 

Why did this study find evidence of a bipolar stnlcture when so many others have 

found evidence of an independent structure? One reason may be that the affect measure 

assessed frequency of emotions rather than just presence of emotions. Diener and 

colleagues (1985a) proposed that the two dimensions underlying affect were intensity and 

frequency. They suggested that questions assessing frequency of affect were more likely 



to demonstrate a bipolar pattern. In the current analy~ all measures of affect were 

based on frequency of emotions. 
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However, it is also important to note that independence of affect was found in this 

study when using exploratory factor analysis with varirnax rotation. The vast majority of 

studies that have found independence of affect have used this method. That independence 

of affect was found in the current study with varimax rotation demonstrates that this 

sample was not significantly different from other samples in which independence of affect 

has been reported. It does suggest, however, an important problem with the use of 

exploratory factor analysis. Researchers often choose varimax rotation because it yields 

more easily interpretable results (Tabachnik & Fidell, 1996). The ability to specify 

orthogonal factors becomes quite problematic, however, when researchers then believe 

that their specification reflects reality. In fact, researchers can choose the rotation that 

provides the solution most satisfactory to their own beliefs. 

The relationship between personality and affect also generally supported the 

bipolar viewpoint. Both the weekly and daily measures of affect clearly showed an equal 

relationship between each personality trait and positive or negative affect. The analyses 

involving a monthly measure of affect seemed to provide some evidence that four of the 

five traits more greatly predicted positive affect as compared to negative affect. The fact 

that almost all of the personality traits were more strongly related to positive affect 

suggests some caution in interpreting these results. Careful inspection of the items used to 

assess personality reveals that most of the words carry a positive connotation. For 

example, words such as helpful, fiiendly, responsible, creative, and intelligent are usually 
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positive characteristics. Only four words in the entire personality checklist were rather 

negative: careless, moody, worrying, and nervous. The lack of balance between positive 

and negative characteristics in the personality measure can create a problem because of 

response biases such as social desirability. This may explain the substantial correlation 

between positive affect and each of the personality traits at the monthly level. The biasing 

effect from the over-abundance of positive words in the personality checklist may have 

less noticeable at the daily and weekly level where positive affect was measured with only 

one item. 

Consideration of all the results as a whole leads to the conclusion that the bipolar 

model received more support than the independent model. In fact, when the two models 

were directly pitted against one another in confirmatory factor analysis, the bipolar model 

clearly provided a better description of the data than did the independent model. Thus, 

although one exploratory factor analysis did support an independent model, the 

preponderance of evidence for the bipolar model from all other analyses allows for the 

rejection of an independent model. 

One caution to this conclusion is that the confirmatory factor analyses indicated 

that neither model provided a particularly good fit. Furthermore, other theoretically 

plausible alternatives also failed to provide a good fit to the data. One possible 

explanation is that neither model accurately describes the structure of affect. If so, further 

use of structural equation modeling in an exploratory manner is warranted. It may be that 

the structure of affect is more complicated than previous research has suggested. 
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Another possibility, however, is that slightly more complicated variations on the 

bipolar model would provide a better fit. For example, the emotion items may in fact have 

correlated error terms. The statistical package used for this study, Mx, does not provide 

an analysis of possible correlated errors. Allowing all error terms to correlate, however, 

would make the model unidentifiable as the number of parameters estimated would then 

exceed the number of observed statistics. Thus it is difficult to specify a model with the 

Mx package that would be able to accurately deal with this potential problem. Other 

structural equation model packages do examine correlated errors. Further research could 

attempt to look at possible correlated errors to help determine whether this is a likely 

explanation for the overall poor fit of both the bipolar and independent models. 

Finally, it seems as though the structure of affect was bipolar across all three time 

frames: monthly, weekly, and daily. The behavioral genetic analyses consistently 

suggested that specific genetic and shared environmental factors were not necessary in 

modeling the relationship between positive affect and negative affect. As noted 

previously, the results from the daily analyses were somewhat equivocal in that the model 

with no specific genetic or shared environmental factors fit well, but was not clearly the 

best model. It is difficult to know whether this stems from actual differences in the 

structure of affect at the daily level, or from methodological differences in the sample and 

measurement of affect between the MID US survey and NSDE survey. Future research 

could address this concern by including a complete assessment of both positive and 

negative affect across multiple time frames. 
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Age Differences 

The proposed age diJference in the structure of affect was not supported. 

Although significant age differences were present in the structure of affect across a daily 

time frame, the pattern of results for daily affect did not support the idea that older adults 

would show greater specific genetic and environmental effects. For affect measured at the 

monthly time frame, however, there did seem to be some movement toward greater 

specific genetic effects among the older adults. Greater specific shared environmental 

effects were not found; however, shared environmental effects did tend to decrease with 

age. Perhaps a study with larger sample sizes might detect significant differences. 

One possible reason behind the lack of age differences lies in the age categories 

chosen. The older adults included people aged 40 to 74. Many of the respondents 

categorized as older were in actuality middle-aged, and perhaps including them in the 

analyses diluted any age effect. In a follow-up analysis, the older age group was recoded 

to include respondents between the ages of 50 and 74. Even after reclassifying 

respondents in this manner, age differences were not present in the genetic and 

environmental architecture underlying positive and negative affect. It must be noted, 

however, that this narrower age range may still be too broad. 

According to Carstensen's theory, greater salience of emotion occurs when older 

adults are facing the end of their life span. In this study, none of the adults were within 

the what is sometimes termed the "oldest old" age group consisting of people aged 80 and 

over. In addition, the multiple burdens necessary to participate in this study (completing 

both telephone interviews and written questionnaires) may have been too much for rather 
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frail elderly. It is precisely the very old and frail elderly, however, who may be most likely 

to show the poignancy thought to accompany the awareness of time constraints at the end 

of life. Perhaps the older adults in this study did not substantially differ from the younger 

respondents in their awareness of time constraints and emphasis on emotion-related goals. 

Another explanation, however, is that age differences did not exist among these 

respondents. Labouvie-Vief9 s work suggests that adults gain in cognitive complexity, but 

she does not specify when such gains occur. In fact, age differences in cognitive 

complexity may have not been present. Gains in cognitive complexity may be most 

evident between adolescence and young adulthood, for example. Therefore, as the 

respondents in the current study were between the ages of2S and 74, noticeable age 

differences may not have existed. Age is only a proxy for cognitive complexity, and in this 

case it may be that age was unrelated to cognitive complexity. Because the study did not 

measure Labouvie-Viers concept of mature emotional understanding it is not possible to 

investigate this possibility. 

Limitations 

One limitation of this study involved the sample size. Although the overall sample 

size in the MlDUS survey was fair, it must be noted that the number of identical twins was 

rather small, especially once divided into two age groups. This limited the ability to truly 

detect age differences in the structure of affect. To mare accurately follow the 

developmental theories about changes in the structure of affect, it would be necessary to 

have an older age category that contained only older adults near enough to the end of the 

life span to have a changed awareness of time. Age effects may also have been more 
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evident if age had been treated as a continuous variable rather than a categorical one. 

Although the specific analytic method chosen in this study required the use of age groups, 

it is possible to allow age to operate as a continuous variable if structural equation models 

are fit to raw data rather than covariance matrices. 

The limited age range of this sample was also a concern. Although the age span 

was quite wide, spanning ages 25 to 74, it may be that large age differences in the 

structure of affect are only really evident when one of the groups is either quite young or 

quite elderly. It may be especially important to include quite old adults in order to see the 

poignancy, or greater likelihood to experience both positive and negative emotions at the 

same time, thought to accompany awareness about the approaching end of life. 

Another concern is the significant chi-squares for both the confirmatory factor 

analyses and the behavioral genetic analyses. The significant chi-squares among the 

behavioral genetic analyses may reflect problematic diff"erences in the variance between 

siblings groups and between memben of each sibling pair. This possibility could be 

addressed by re-ordering the pairs. The poor model fit for the confirmatory factor 

analyses was both more dramatic and more troubling. One explanation may be that 

neither the bipolar nor the independent model adequately depicts the structure of affect. 

On the other hand, it may be that further refinement of the bipolar model would provide a 

better solution. 

Finally, across all the behavioral genetic analyses, the size of the specific non

shared environmental effect was rather large. This effect is somewhat difficult to interpret 

as non-shared environment includes measurement error. Nevertheless, another possibility 
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is that this effect is evidence of some type ofindependent structure of affect. For example, 

this effect could involve any environmental influence acting on only one member of the 

sibling pair that affected only positive affect or only negative affect. 

One way to investigate this possibility would be to examine the effect of events, 

specifically stressor events, on both positive affect and negative affect. The structure of a 

daily diary study would allow for this type of analysis. In the current study, certain 

methodological issues in the diary study prevented such an analysis. Both the relatively 

small sample size and the lack of a full assessment of positive affect in the NSDE made it 

difficult to pursue this possibility. Future research, however, could use a daily diary 

design with full measures of both positive and negative affect to control for the effect of 

specific stressor events. For example, affect may be bipolar only when negative events 

serve to increase negative affect and inhibit positive affect. On non-stressor days, positive 

and negative affect may be independent, an idea that would be consistent with the context

dependent model proposed by Zautra (Zautra, Potter, & Reich, 1998). Other stressful 

environments may have also contnouted to the specific non-shared environmental effect. 

For example, if stressful environments do tend to increase the bipolarity of affect, it would 

be necessary to consider the effects of stable demographic characteristics such as 

economic strain as well. 

Implications 

The most important implication of this study is that people tend to experience 

affect in a bipolar manner. Even with the aforementioned limitatio~ the majority of 
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evidence presented here supports the bipolar viewpoint. This does not necessarily mean, 

however, that it is not important to consider positive affect and negative affect separately. 

Within the emotion fiel~ recent theories have suggested that positive and negative 

emotion play important complementary roles. Fredrickson's (1998) broaden-and-build 

model is an example of such a theory. Fredrickson suggests that negative emotions 

narrow the individual's thoughts and actions toward specific action. This function is 

rooted in the promotion of survival. On the other han~ positive emotions serve to 

broaden an individual's thoughts and actions. An implication of this theory is that positive 

emotions lessen the hold that negative emotions have on an individual (Fredrickson, 

2000). In other words, positive emotions can help relieve negative emotions. Although 

Fredrickson's theory does not preclude the possibility of experiencing both positive and 

negative emotions at the same time, her theory does suggest that the presence of positive 

emotions would decrease or alleviate negative emotions. 

Fredrickson's theory is consistent with the bipolar model. Her theory suggests 

that experiencing positive emotions will decrease negative emotions. However, the theory 

also suggests a slight refinement on the typical bipolar approach. Whereas traditionally 

the bipolar approach implicitly carried the idea that it was not necessary to consider both 

positive and negative affect as they were simply polar opposites, Fredrickson's theory 

suggests that positive affect is important in and of itself Experiencing some moments of 

positive affect may be the very respite needed in order to cope when dealing with stressors 

or prolonged chronic negative affect such as depression. While it is unlikely that one will 

experience both high levels of positive affect and high levels of negative affect at the same 



time, it may be imponant to know how often any positive emotions are felt in order to 

assess a person's overall well-being. 

142 

In conceptualizing well-being, then, it may be important to measure both positive 

affect and negative affect separately. Someone with few moments of positive affect during 

a time of marked negative affect may have a very different psychological profile than a 

person experiencing more instances of positive affect. However, it is also important to 

realize that when evaluating their own emotions, people seem to think about their affective 

experience in a bipolar manner. 

If it is instances of positive affect that help people cope with negative affect, an 

important implication is that the way to improve general well-being may actually be by 

providing emotional relief rather than a specific type of therapy. In other words, rather 

than talking out the person's problems, a more effective approach may be to provide the 

opportunity to put the problems totally aside for a few moments and experience happiness, 

joy, or laughter. 

Given the concerns about the poor fit of both the bipolar and independent models 

in the confirmatory factor analyses, another implication of the current study is that 

researchers may not have a good model of the structure of affect. Neither of the models 

traditionally accepted within an exploratory factor analysis adequately described the 

relationship between positive and negative affect. Although this may have to do with 

issues such as correlated error among emotion items, it may also be that further research is 

needed to piovide a better model of the stnJcture of affect. 
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Future Research 

Because of the distinct roles that positive emotions and negative emotions play, it 

would make sense that people most often experience affect in a bipolar manner. Even if 

the underlying physiological systems behind positive and negative affect are distinct and 

separate, the functions of those systems may be complementary. Future research could 

more fully explore how positive and negative emotions may complement each other'. For 

example, it would be interesting to see how the presence of positive emotions may explain 

someone' s ability to cope with distressing events. People may in fact cope with short

term stressors better with higher levels of negative affect if negative emotions effectively 

serve to focus attention and thoughts on dealing with the situation. Long-term stressors, 

however, may require a cenain amount of respite through positive emotions. 

Although age dift"erences in the structure of affect were not found in this study, the 

trend for greater specific genetic effects among older adults provided some hint that such 

differences may exist. A study with a greater number of respondents, specifically a greater 

number of identical twins, might find interesting age differences. Including measures that 

would tap Carstensen's idea of time constraints and Labouvie-Viers idea of cognitive 

complexity would be useful to identify the mechanism behind any age differences. 

Future research could also better address possible age dift"erences in the structure 

of affect by including a greater age range. For example, it may be necessary to include 

much older respondents who are closer to the end of their life span in order to find 

respondents who show evidence of a more complex structure of affect. It may also be 

helpful to use a sampling framework that could include more frail elderly. Specifically, in-
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home interviews may be easier for frail elderly to complete as such interviews may be less 

of a physical and cognitive burden than completion oflengthy questionnaires. Frail elderly 

may be important to include precisely because this population might be comprised of those 

older adults nearing the end of their life span and who thus have a more complex 

emotional experience. 

Fmally, future research should attempt to identify the effects comprising the 

specific non-shared environmental influence on both positive affect and negative affect. In 

the current study, the specific non-shared environmental components were relatively large. 

Yet it may be precisely in this factor that independent effects are seen. As mentioned 

above, a daily diary study may help to identify some specific non-shared environmental 

influences such as specific stressor events. 

Concluding Remarks 

Using a variety of statistical techniques, this investigation demonstrated that the 

structure of affect looks to be bipolar. The bipolar structure of affect was seen across a 

variety of time frames and across different age groups. The use of multiple methods and 

multiple measures further adds to the strength of this argument. 
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APPENDIX A:. AFFECT MEASURES 

Negative Affect 

Monthly Measure ofNeptive Affect: MIDTTS SPRVEY 

Respondents indicated how much of the time during the past 30 days they felt each of the 

following emotions on a 5-point scale with response options including: "All of the time." 

"Most of the time," "Some of the time," "A little of the time," and "None of the time." 

So sad nothing could cheer you up 
Nervous 
Restless or Fidgety 
Hopeless 
That everything was an effort 
Worthless 

Weekly Measure of Negative Affect: NSDE Interviews 

In the final day of interviews. NSDE respondents indicated how much ofthe time in the 

past seven days they felt each emotion. Response options included "All of the time." 

''Most of the time," "Some of the time," "A little of the time," "None of the time," and 

"Don't know." 

Depressed 
Restless or fidgety 
So restless that you could not sit still 
Nervous 
So nervous that nothing could calm you down 
Worthless 
So sad that nothing could cheer you up 
Tired out for no good reason 
That everything was an effort 
Hopeless 



Daily Measure ofNegative Affect: NSDE Interviews 

On each day of phone interviews, NSDE respondents indicated how much ofthe time 

during that day they felt each emotion. Response options included ''All of the time," 

"Most of the time," "Some ofthe time," "A little ofthe time," '"None of the time," and 

"Don't know." 

Depressed 
Restless 011 fidgety 
So restless that you could not sit still 
Nervous 
So nervous that nothing could calm you down 
Worthless 
So sad that nothing could cheer you up 
Tired out for no good reason 
That everything was an effort 
Hopeless 

Positive Affect 

Monthly Measure ofPositive Affect: MIDUS SURVEY 
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Respondents indicated how much of the time during the past 30 days they felt each of the 

following emotions on a 5-point scale with response options including: "All ofthe time," 

"Most of the time," "Some of the time," "A little of the time," and "None of the time." 

Cheerful 
In good spirits 
Extremely happy 
Calm and peacfule 
Satisfied 
Full oflife 
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Weekly Measure ofPositive Affect: NSDE Interviews 

On the eighth day of phone interviews, NSDE respondents answered the following 

question. Response options included "All of the time," "Most of the time," ·~some of the 

time," "A little of the time," "None of the time," and "Don't know." 

In the past seven days, how much of the time did you feel in good spirits? 

Daily Measure ofPositive Affect: NSDE Interviews 

On each day of phone interviews, NSDE respondents answered the following question. 

Response options included '~All of the time," "Most of the time," "Some of the time," "A 

little of the time," "None of the time," and "Don't know." 

How much of the time today did you feel in good spirits? 
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APPENDIX B: PERSONALITY MEASURE 

Respondents indicate how well each of the following adjectives described them. Response 

options included "A lo~" "Some," "A little," and '"Not at all." Items are grouped here by 

trait; on the questionnaire, order was mixed. 

Agreeableness 
Helpful 
Warm 
Caring 
Softhearted 
Sympathetic 

Conscientiousness 
Organized 
Responsible 
Hardworking 
Careless 

Openness 
Creative 
Imaginative 
Intelligent 
Curious 
Broad-minded 
Sophisticated 
Adventurous 

Extraversion 
Outgoing 
Friendly 
Lively 
Active 
Talkative 

Neuroticism 
Moody 
Worrying 
Nervous 
Calm 
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