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Abstract

Background—The Positive and Negative Affect Schedule (PANAS) is a widely used measure of
affect, and a comprehensive psychometric evaluation has never been conducted among substance
users.

Objective—To examine the psychometric properties of the PANAS in a sample of outpatient
treatment substance users.

Methods—We used pooled data from four randomized clinical trials (V= 416; 34% female, 48%
African American).

Results—A confirmatory factor analysis indicated adequate support for a two-factor correlated
model comprised of Positive Affect and Negative Affect with correlated item errors (Comparative
Fit Index = .93, Root Mean Square Error of Approximation = .07, x2 = 478.93, df= 156).
Cronbach’s a indicated excellent internal consistency for both factors (.90 and .91, respectively).
The PANAS factors had good convergence and discriminability (Composite Reliability >.7;
Maximum Shared Variance < Average Variance Extracted). A comparison from baseline to Week
1 indicated acceptable test-retest reliability (Positive Affect = .80, Negative Affect = .76).
Concurrent and discriminant validity were demonstrated with correlations with the Brief Symptom
Inventory and Addiction Severity Index. The PANAS scores were also significantly correlated with
treatment outcomes (e.g., Positive Affect was associated with the maximum days of consecutive
abstinence from primary substance of abuse, r= .16, p=.001).

Conclusion—Our data suggest that the psychometric properties of the PANAS are retained in
substance using populations. Although several studies have focused on the role of Negative Affect,
our findings suggest that Positive Affect may also be an important factor in substance use
treatment outcomes.
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Introduction

The use of drugs and alcohol to modify affective states is a central feature in the
development and maintenance of substance use disorders, yet systematic assessment of
affect has been infrequent in the addictions literature. This is likely due to the complex
relationship between affective states and substance use (1-3). Substance use can alter
affective states acutely during intoxication, during withdrawal, and also as a result of chronic
use (4-6). Alternatively, changes in affect may precede substance use (7). The construct of
affect has been linked to a variety of psychological treatment outcomes (8, 9). In order to
address research questions regarding the relationship between affect and substance use,
availability of a psychometrically sound measure of affect for substance-using populations is
essential.

The Positive and Negative Affect Schedule (PANAS) is a widely used measure of Positive
Affect and Negative Affect. Positive Affect is defined as the extent to which a person feels
pleasantly alert. High levels of Positive Affect indicate a state of positive engagement and
low levels of Positive Affect indicate a state of sadness and lethargy (10). Negative Affect is
defined as a dimension of subjective distress, which encompasses states such as anger, guilt,
and fear. High levels of Negative Affect are defined as a state of significant distress, while
low levels of Negative Affect are defined as a state of calmness (10).

Although there are no previously published comprehensive psychometric evaluations of the
PANAS among samples of illegal drug users, there is some evidence that the PANAS
appears useful in understanding predictors of response to treatments for nicotine (11) and
alcohol use disorders (12). Negative Affect has been associated with alcohol-related
problems among college students (13), and drinking alcohol to cope with Negative Affect
may be a risk factor for the development of alcohol dependence in some populations (14).
With regards to treatment outcomes, there is some evidence that PANAS scores may change
over time. For example, Magura and colleagues reported that Negative Affect significantly
decreased from pre-treatment to post-treatment in the treatment condition (a neurobehavioral
intervention) in a sample of cocaine users enrolled in a methadone treatment program (15).
Similar outcomes were found in a sample of cocaine-dependent individuals participating in a
randomized trial evaluating bromocriptine, with significant improvements in Negative Affect
at post-treatment (16). Negative Affect has been associated with engagement in risky
behaviors in a sample of veterans in substance use treatment (17). Finally, a formal review of
the literature indicated support for targeting Negative Affect within substance use treatment
to improve Negative Affect over the course of treatment, as well as to prevent relapse (18).
However, within the substance use literature, the methodologies of the existing studies have
been diverse, each targeting distinct outcome variables. Important variables such as the
maximum duration of abstinence and treatment retention have not been fully explored; yet,
they merit attention, as these variables are prominent indicators of treatment outcomes.

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2017 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serafini et al.

Page 3

The psychometric properties of the PANAS were originally evaluated in the general non-
clinical population, with the finding that Positive Affect and Negative Affect appeared to be
independent constructs (10). After the original psychometric evaluation was conducted,
other investigators found differences in Positive Affect and Negative Affect in
subpopulations. For instance, several studies have found that females tend to report higher
Negative Affect scores than men (19, 20), and data suggest African Americans report higher
levels of Positive Affect and lower levels of Negative Affect (21). Other investigators have
also replicated the independence of Positive Affect and Negative Affect (22, 23); however,
there is also data to suggest that Positive Affect and Negative Affect are correlated, rather
than independent, factors (19). The relative independence of Positive Affect and Negative
Affect may depend on the population being evaluated, as well as other factors including self-
reported intensity of affect (24). Still other studies have reported a more complex factor
structure of the PANAS, with up to three factors accounting for the construct of affective
experience (25-28). Thus, there are mixed findings in the literature regarding the factor
structure of the PANAS. Crawford and Henry (2004) examined the PANAS scores by using
competing models of factor structure and found that the model with the best fit to the data
contained two correlated factors (Negative Affect and Positive Affect) with correlated item
errors, providing support for the finding that Positive Affect and Negative Affect may not be
independent constructs.

The accurate assessment of affect among samples of substance users is important, given the
centrality of affect in multiple conceptual models of addiction (1-7). However to study these
processes in detail, the PANAS first needs to be assessed in a substance-using population. To
achieve this goal, we evaluated the psychometric properties of the PANAS in a
heterogeneous sample of substance users. We pooled data from four completed randomized
clinical trials, each of which included the PANAS as part of the core set of assessments. We
then evaluated factor structure, internal consistency, test-retest reliability, concurrent and
discriminant validity, and predictive validity, with the expectation that the relatively strong
psychometric properties of the PANAS (10, 19) would be retained in substance-using
samples. We hypothesized that a confirmatory factor analysis would replicate the two-factor
correlated structure with correlated item errors reported previously by Crawford & Henry
(2004; see Table 2) as the best fit to the data through the use of competing models (19). In
addition to evaluating the factor structure of the PANAS, a comprehensive evaluation of its
validity (concurrent, discriminant, and predictive) is warranted. Because Negative Affect has
been found to correlate with many symptoms of psychological disorders (29), we
hypothesized that pre-treatment Negative Affect would be positively correlated with
symptoms of psychopathology (i.e., depression, anxiety, paranoia), whereas pre-treatment
Positive Affect would be negatively correlated in this population. Additionally, we
hypothesized that pre-treatment Negative Affect would be positively correlated with poorer
treatment outcome measures of drug and alcohol use, consistent with previous investigations
(11-14), and that pre-treatment Positive Affect would be a protective factor, being negatively
correlated with poor treatment outcome.
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The four clinical trials that contributed data for these analyses evaluated a range of types of
substances (cocaine, marijuana, opioid, and alcohol). The protocols had similar exclusion
and inclusion criteria as well as parallel assessment batteries, which facilitated pooling of
the data for psychometric analyses. The first study assessed computer-delivered Cognitive
Behavioral Therapy (CBT4CBT) as an adjunct to standard outpatient substance abuse
treatment for 77 participants who met criteria for any current substance use disorder (30).
The second study assessed combinations of CBT and contingency management among 127
individuals with marijuana use disorders (31). The third study evaluated the efficacy of
CBTA4CBT as an adjunct treatment in a sample of 101 cocaine-dependent individuals
enrolled in a methadone program (32). The fourth study evaluated disulfiram and
contingency management (V= 99) to enhance CBT outcomes in a sample of cocaine-
dependent individuals (33). The four trials varied between 8 and 12 weeks of treatment
duration.

All participants met current DSM-1V criteria for cocaine, opioid, marijuana, or alcohol
dependence, assessed using the Structured Clinical Interview for DSM-IV (SCID), and were
seeking treatment at an outpatient treatment facility (34). The inclusion criteria for all four
studies required primary substance use within the previous 28 days, age greater than 18, and
fluency in English. Participants were excluded from the studies if they were not sufficiently
medically or psychiatrically stable for outpatient care, or if they were expecting imminent
incarceration or changing residence out of the study locale.

Affect—Participants completed the 20-item PANAS at pre-treatment, weekly during
treatment, and at each follow-up interview. The PANAS consists of 20 emotion words, with
10 loading on the Positive Affect factor and 10 on the Negative Affect factor (10). Sample
words for Positive Affect include “alert”, “inspired”, and “enthusiastic”. Sample words for
Negative Affect include “distressed”, “upset”, and “guilty”. Participants rate the degree to
which they endorse each item on a rating scale (1 = very slightly or not at all; 5 =
extremely). Items are then totaled to create a score for each factor: Positive Affect and
Negative Affect. Higher scores represent greater endorsement of the construct.

Psychological symptoms—The Brief Symptom Inventory (BSI; 35) is a widely used
self-report inventory that measures a broad domain of psychological symptoms (36):
Somatization, Obsessive Compulsive, Depression, Interpersonal Sensitivity, Anxiety,
Hostility, Psychoticism, Paranoid Ideation, and Phobic Anxiety. Items are rated on a five-
point Likert scale from 1 (Not at All) to 5 (Extremely). The BSI was administered at pre-
treatment. The Structured Clinical Interview for DSM-IV (SCID-1V) was used to assess the
occurrence of lifetime psychological disorders (34).

Substance use—Information on severity of substance use and related problems was
assessed via the Addiction Severity Index at pre-treatment, monthly during treatment, and at
all post-treatment interviews (ASI; 37). The psychometric properties of the ASI have been
well established (38). The ASI yields composite scores in 7 areas (medical, employment,
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legal, family/social, psychiatric, alcohol and drug use) that range from 0 to 1, with higher
scores indicating greater severity of problems in that area. Participants reported on the
frequency of their substance use by completing a Substance Use Calendar. Additionally,
urine screens were administered weekly throughout treatment. Across studies, the urine
screens measured five drug types (benzodiazepines, marijuana, cocaine, methamphetamine,
and opiates). Only the urine screens collected during active treatment were included in these
analyses in order to evaluate treatment outcomes and predictive validity. We used the
percentage of urine screens positive for the primary substance as an outcome variable. Self-
reported length of abstinence was defined as the maximum days of consecutive abstinence
within the treatment period.

Data Analysis

Data were analyzed using SPSS version 21 and AMOS version 19. We tested competing
models of the latent factor structure of the PANAS scores using confirmatory factor analysis
(CFA) with a full information maximum likelihood model. Crawford and Henry (2004)
outlined five competing models regarding the structure of the PANAS scores, which we
sought to replicate. We evaluated the fit of the models using the Comparative Fit Index (CFl;
39) and the Root Mean Square Error of Approximation (RMSEA; 40). CFI values greater
than .90 may indicate a reasonable model fit (41). RMSEA values that are less than .05
indicate an approximate fit, levels less than .08 suggest a reasonable error of approximation,
and levels higher than .1 represent a poor fit (42).

Construct validity was assessed in several domains (43). The structural aspect of validity
was assessed using Confirmatory Factor Analysis. Convergent and discriminant validity
were evaluated using Pearson correlations with measures of psychopathological symptoms
(measured with the BSI) as well as substance use (measured with the ASI). We expected that
higher BSI scores on most dimensions would have positive Pearson correlations with
Negative Affect and negative correlations with Positive Affect, and that ASI composite
scores (legal, medical, family/social, and employment) would have fairly weak correlations
with PANAS scores (greater than p=.05), as they do not directly focus on dimensions of
affect. Predictive validity was evaluated using Pearson correlations with treatment outcome
indicators demonstrated to be psychometrically strong and of clinical significance: positive
urine toxicology screens, duration of self-reported abstinence, and completing treatment and
reporting abstinence at the end of treatment (32, 44). Bonferroni-corrections were used for
multiple comparisons. Internal consistency was evaluated using Cronbach’s alpha
(standardized), as well as Composite Reliability (CR) values, with scores above .7 indicating
adequate reliability. Test-retest reliability was assessed using intraclass correlation
coefficients comparing PANAS scores at pre-treatment to scores during the first week of
treatment and the end of treatment. Convergent and discriminant validity were further
evaluated with the Average Variance Extracted value (AVE; values higher than .5 indicate
support convergent validity), Maximum Shared Variance value (MSV), and Average Shared
Variance value (ASV) from the Confirmatory Factor Analysis (39-42).
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For the full sample of 416 participants, the mean Negative Affect score was 20.25 (SD =
8.37) and the mean Positive Affect score was 30.21 (SD = 8.77). Table 1 presents Positive
Affect and Negative Affect scores by baseline demographic and clinical measures, along
with statistical comparisons. The Bonferroni-correction was calculated by dividing the
number of tests by the level of significance (.05/22). With regard to Positive Affect,
employed participants had significantly higher scores than unemployed participants, and
those referred through the criminal justice system had higher Positive Affect scores than
those without criminal justice involvement. There were no other significant differences in
Positive Affect scores by baseline variables. Negative Affect scores, however, differed with
higher scores for women, White non-Hispanics, those without current criminal justice
involvement, and those diagnosed with a lifetime alcohol use disorder, major depression, or
anxiety. There were significant differences between participants’ primary substance of
choice and Positive and Negative affect. Using Tukey post-hoc comparisons, we found that
participants who endorsed marijuana as their primary substance of choice scored higher on
Positive Affect (M= 32.81, SD=8.52) in comparison to those who reported alcohol (M =
30.79, SD = 6.74), cocaine (M= 28.72, SD = 8.65), and opiates as their substance of choice
(M=30.25, SD=8.77) (F=6.84, p< .001). Participants who endorsed marijuana as their
primary substance of choice also scored lower on Negative Affect (M= 15.83, SD=6.02) in
comparison to alcohol (M= 22.71, SD = 7.41), cocaine (M= 22.49, SD = 8.54), and opiate
users (M=23.83, SD=10.02) (F=23.42, p<.001). All other comparisons between
primary substances of choice were non-significant.

Following methods outlined by Crawford and Henry (2004), the simple single factor model
with no correlated item errors was tested first and indicated poor fit (CFI=.45, RMSEA=.15,
Table 2). Another single factor model, proposed by Zevon and Tellegen (1982), was
evaluated with correlated item errors: interested, alert, and attentive; excited and enthusiastic
and inspired; proud and determined; and strong and active; distressed and upset; guilty and
ashamed; hostile and irritable; nervous and jittery; scared and afraid (46). This model was
also found to have a poor fit (CFI =.73, RMSEA =.14). The next model, 2a, tests two
uncorrelated factors (Positive Affect and Negative Affect) with no correlated item errors and
was also found to be inadequate (CFI = .85, RMSEA .10). Model 2b, which also had a poor
fit, tested the 2 factors and allowed for 13 correlations tested in 1b.

Model 2c tested the fit of 2 independent factors, Positive Affect and Negative Affect, with
the correlated item errors used in Models 1b and 2b. This model was adequate with a CFI

of .92 and an RMSEA of .07. To look for improved fit, the next model, 2d, allowed for both
correlation between the 2 factors and the 13 correlated item errors in Models 1b and 2b. This
model was also found to have good fit (CFI = .93, RMSEA = .07). Finally, in order to
replicate Crawford and Henry, Model 2e, which added the correlation of one item from the
Positive Affect factor to Negative Affect, was analyzed. This model also had good fit, but
was not improved relative to Model 2d. The six models of factor structure are summarized in
Table 2. As shown in Figure 1, the two factor correlated model (Positive and Negative Affect
as correlated) with correlated item errors indicated the best fit (CFI = .93, RMSEA = .07, 2
= 478.93, df=156). Because of the heterogeneity of types of substance use, we also tested
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for invariance of the models with a multi-group confirmatory factor analysis. We compared
the model fit for primary cocaine and primary marijuana users, but did not include primary
alcohol (7=14) or opiate users (/7=12) because of sample size restrictions. The two factor
correlated model (Positive and Negative Affect as correlated) with correlated item errors
demonstrated invariance with regard to cocaine and marijuana as primary substance.

Next, we evaluated the internal consistency of the PANAS scores. For the full scale,
Cronbach’s alpha was .80; values were higher for the subscales (Positive Affect =.90,
Negative Affect = .91). PANAS scores appeared relatively stable over time, with an
intraclass correlation coefficient for the PANAS scores from baseline to the first week of
treatment of .80 for Positive Affect and .76 for Negative Affect. For the comparison of
baseline to end of treatment, ICCs were .70 for Positive Affect and .67 for Negative Affect.

We then evaluated convergent and discriminant validity. We evaluated convergent validity
with composite reliability (CR) and average variance extracted (AVE) (Positive Affect
Factor: CR = .90, AVE of .47; Negative Affect Factor: CR =.91, AVE = .49). Composite
reliability scores above .7 are indicative of adequate model reliability, while AVE scores
higher than .5 indicate high convergent validity. In our sample, the scores were very near
the .5 threshold. In order to evaluate discriminant validity, we evaluated the maximum
shared variance (MSV) and average shared variance (ASV) (Positive Affect Factor: MSV
of .07, and ASV of .02; Negative Affect Factor: MSV =.18, and ASV =.06). For strong
discriminant validity, MSV and ASV values should be lower than AVE values. The Positive
and Negative Affect scores in our sample were below the cutoff, demonstrating discriminant
validity.

Concurrent and discriminant validity were further evaluated by correlating Positive Affect
and Negative Affect scores with psychiatric distress scores from the Brief Symptom
Inventory (BSI) and the Addiction Severity Index (ASI) scores, as summarized in Table 3.
The Bonferroni correction was calculated by dividing the number of tests by the level of
significance (.05/32) and was rounded to three decimal places. Overall, as expected, Positive
Affect was negatively correlated with several of the subscales from the BSI, and Negative
Affect was positively correlated with all of the subscales from the BSI. We hypothesized that
Positive Affect and Negative Affect would not be correlated with the legal, employment,
medical, or family/social composite scores of the ASI. The Positive Affect score was
significantly correlated with ASI drug composite score, but no other composites. As
expected, there were no significant correlations of Negative Affect with the ASI legal and
employment composite scores. Negative Affect, however, was significantly correlated with
the medical and family/social composite, as well as the alcohol, and psychiatric composite
scores of the ASI.

Finally, in terms of relationships with treatment outcome, baseline Positive Affect was
significantly positively associated with maximum days of consecutive abstinence from
primary substance of abuse during active treatment (r= .16, p=.001) and treatment
completion with abstinence in the last week of treatment (r= .17, p=.001), while Negative
Affect was negatively associated with both of these outcomes (consecutive abstinence r= -.
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17, p=.001, treatment completion r=-.18, p=.001), as well as percentage of treatment
days abstinent from primary substance (r=-.16, p=.002).

Discussion

Data from this study suggest that the PANAS Positive and Negative Affect scores are valid
and reliable for substance users. The PANAS scores demonstrated good reliability (both
internal consistency and test-retest). Convergent and discriminant validity were supported in
that Negative Affect scores were strongly correlated with multiple symptoms of
psychopathology (as measured by the BSI), while Positive Affect showed strong inverse
correlations. Convergent and discriminant validity were further supported with analyses
conducted using Confirmatory Factor Analysis (e.g., composite reliability, average variance
extracted, maximum shared variance, average shared variance). Predictive validity for both
scales was indicated with correlations with primary outcome measures including the
maximum duration of abstinence achieved within treatment, and whether the participant
completed treatment and was abstinent in the final week of treatment. These variables have
been found to be strong indicators of long-term treatment outcomes (32, 44).

We found, through a series of Confirmatory Factor Analyses, that the best-fitting model to
our data was a two-factor correlated model with correlated item errors, demonstrating that
Positive Affect and Negative Affect are separate, yet correlated, constructs. The two-factor
model has been supported in several other studies that have examined the psychometric
properties of the PANAS in other populations (10, 19, 23, 46). The finding that Positive
Affect and Negative Affect were correlated was also found in previous investigations in
other samples (19, 21). The correlated item errors in our model suggest that there may be
underlying constructs or content categories, as described in the literature (19, 45). Thus,
while there is empirical support and utility in considering Positive Affect and Negative as
separate constructs, our results indicate that they are not entirely independent.

The mean scores for Positive Affect and Negative Affect in our sample differ from several
other published studies, both in non-clinical samples and within the substance use literature.
Crawford and Henry (2004) found, in their non-clinical sample, a mean Negative Affect
score of 16.00 (5D = 5.90) and a mean Positive Affect score of 31.31 (SD = 7.65). Our
substance-using sample had a higher level of Negative Affect and a similar level of Positive
Affect. Negative Affect and Positive Affect scores were also higher in this sample than
previous reports from samples of methadone-maintained patients (16) and heavy drinkers
(47), indicating that there may be differences in PANAS scores in treatment subpopulations.
However, in our sample, we found that the factor structure of the PANAS scores held even
after running multi-group analyses by self-reported primary substance type.

Despite Negative Affect receiving more attention in the substance use literature with regards
to substance use and treatment outcomes (13-16), our findings support previous research
that has found both levels of Positive and Negative Affect at pre-treatment are associated
with substance use treatment outcomes (48-50). Of particular interest was the finding that
Positive Affect was associated with substance use treatment outcomes, as many
investigations have examined the role of Negative Affect, but comparatively few have
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focused on Positive Affect (13,17, 48). This finding is congruent with a separate study that
found that higher Positive Affect was associated with approach-oriented coping, abstinence-
related action tendencies, and abstinence-specific social support (48). Thus, Positive Affect
may be an important construct that warrants further attention in the substance abuse
treatment research.

Although this pooled sample was of moderate size and included individuals who reported
multiple types of substances used, several limitations should be noted. First, the sample was
comprised of treatment-seeking outpatients enrolled in randomized clinical trials; therefore,
these results may not generalize to other samples or treatment settings. In addition, the
evaluation of convergent and discriminant validity was constrained to measures that were
already included in the assessment batteries of the four randomized clinical trials. Further,
all participants were nested within trials. Additionally, there were more males than females
in this sample. Despite these limitations, this was the first comprehensive psychometric
evaluation of the PANAS in a substance-using population. Our results provide relatively
strong support for administering the PANAS in this population, and point to its potential for
evaluating the role of affect in the treatment of substance use.

The results of this study may support a deeper understanding of the complex relationship
between substance use and affect. Future studies may examine the temporal relationship
between substance use and affect in unique substance-using populations, with the goal of
identifying the degree to which changes in one are implicated in changes in the other.
Specific to treatment, there is clinical potential in investigating how Positive Affect and
Negative Affect are influenced by treatment, and to what degree. It is unknown if
specifically targeting Positive Affect and Negative Affect within treatment interventions will
contribute to improved substance use treatment outcomes (e.g., abstinence, treatment
retention). Additionally, future research may examine how Negative Affect and Positive
Affect are related to treatment outcomes in other types of interventions. A psychometrically-
validated measure of affect in substance-using populations will be critical in advancing this
field of research.
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Figure 1.
Structural validity of the Positive and Negative Affect Schedule (PANAS) scores. PA =

Positive Affect. NA = Negative Affect. The values listed above each item name are the
intercept estimates.
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Concurrent and discriminant validity of the Positive and Negative Affect Schedule (PANAS) scores:
Correlations with the BSI and the ASI at pre-treatment. V=410

Positive Affect  Negative Affect

BSI
Somatization -0.15 048~
Obsessive Compulsive —0.23% 058~
Depression -037% 0.70*
Interpersonal Sensitivity -019% 058
Anxiety -0.25" 069"
Hostility -0.12 050"
Phobic Anxiety 0177 050"
Psychoticism 022" 0.55*
Paranoid Ideation -0.08 0447
ASI
Legal -0.08 0.04
Medical -0.09 018%
Family/Social -0.04 0.25%
Employment -0.07 0.00
Alcohol 0.01 017"
Drug -0.22% 037"
Psychiatric -0.16 0477
Note.

*p< .002 (Bonferroni-Corrected)
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Table 3

. BSI = Brief Symptom Inventory. ASI = Addiction Severity Index.

Page 17



	Abstract
	Introduction
	Method
	Measures
	Affect
	Psychological symptoms
	Substance use

	Data Analysis

	Results
	Discussion
	References
	Figure 1
	Table 1
	Table 2
	Table 3

