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Abstract 

Background  The Positive and Negative Affect Schedule (PANAS) was designed to measure trait positive affect (PA) 
and trait negative affect (NA).

Methods  The Danish PANAS was administered to outpatients with depression and anxiety disorders. Internal consist-
ency was assessed using Cronbach’s alpha and McDonald’s omega and factorial structure was evaluated using con-
firmatory factor analysis (CFA). Convergent validity was evaluated by means of correlations with the negative affectiv-
ity and the detachment domain of the Personality Inventory for DSM-5 Short Form (PID-5-SF), the Hamilton Anxiety 
Rating Scale 6 (HARS-6) and the Hamilton Depression Rating Scale 6 (HDRS-6).

Results  PANAS Scores of 256 patients were analyzed. Cronbach’s alpha and McDonald’s omega showed good inter-
nal consistency for both the PA score (alpha = .84 and omega = .89) and the NA score (alpha = .86 and omega = .90). 
CFA analysis confirmed a structure with two factors corresponding to the PA and NA factors. PA was negatively corre-
lated with the detachment domain of PID-5 (r = -.47), HARS-6 (r = -.15) and HDRS-6 (r = -.37). NA was positively corre-
lated with PID-5-SF negative affectivity domain (r = .43), HARS-6 (r = .51) and HDRS-6 (r = .52).

Discussion  The Danish PANAS has promising internal consistency and construct validity, which are comparable 
to other studies of the instrument.

Keywords  Affectivity, Emotional disorders, PANAS

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Psychiatry

*Correspondence:
Oliver Rumle Hovmand
ohov@regionsjaelland.dk
1 Psychiatric Research Unit, Region Zealand Mental Health Service, 
Faelledvej 6, 4200 Slagelse, Denmark
2 Department of Clinical Medicine, Faculty of Health, University 
of Copenhagen, Copenhagen, Denmark
3 Psychiatric Research Unit, Region Zealand Mental Health Services, 
Copenhagen, Denmark
4 Psychiatry South, Region Zealand Mental Health Services, Copenhagen, 
Denmark
5 Eating Disorders Research Unit, Mental Health Services, Copenhagen, 
Denmark
6 Department of Affective Disorders, Aarhus University Hospital, Aarhus, 
Denmark
7 Department of Psychology, University of Copenhagen, Copenhagen, 
Denmark

8 Neurocentre, Rigshospitalet, Copenhagen University Hospital, 
Copenhagen, Denmark

http://orcid.org/0000-0001-6928-6113
http://orcid.org/0000-0002-5117-9376
http://orcid.org/0000-0002-0621-6940
http://orcid.org/0000-0002-5744-1769
http://orcid.org/0000-0002-0536-1820
http://orcid.org/0000-0002-6382-8492
http://orcid.org/0000-0001-5375-4226
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-023-05450-z&domain=pdf


Page 2 of 8Hovmand et al. BMC Psychiatry          (2023) 23:943 

Background
The Positive and Negative Affect Schedule (PANAS) 
was developed by Watson (1988) and is designed to 
assess two distinct temperamental or personality traits, 
described as dimensions of affectivity [1]. Their distinc-
tion is based on the theoretical work by Bradburn (1969) 
[2], who describes positive affect (PA) and negative affect 
(NA) as two relatively dominant and distinct dimensions 
of emotion. PA assesses the “extent to which respond-
ents feel enthusiastic, active, and alert [1], and NA a 
variety of aversive mood states, such as anger, anxiety, 
fear, and guilt. NA is conceptualized similarly to the Big 
Five personality trait of neuroticism. In NEO Personal-
ity Inventory, Costa and McCrae (1992) conceptualize 
neuroticism as a general tendency to experience negative 
emotions such as embarrassment, fear, sadness, anger, 
disgust, and guilt. Further, the Personality Inventory for 
DSM-5 Short Form (PID-5-SF) has been developed to 
assess the more pathological aspects of the same per-
sonality dimensions (e.g., emotional lability, anxiousness, 
separation insecurity) [3, 4].

Instruments measuring NA and PA are strongly corre-
lated with measures of anxiety disorders and depression 
[5–8] and the development and maintenance of unipolar 
depression, anxiety, and other emotional disorders have 
been proposed to be intricately linked to NA [9–11]. 
Likewise, low levels of PA are associated with symptoms 
of depression [12] and anxiety [1] and can predict the 
onset of depression [12], while high levels of PA are asso-
ciated with greater psychological well-being [13] and a 
state of calmness and serenity [1].

Watson et al. (1988) [1] utilized the work of Zevon and 
Tellegen (1982) [14] when developing the PANAS. They 
identified 60 different words used to describe mood and 
constructed 20 different content categories (e.g., atten-
tive, distressed, excited) to which the words could be 
assigned. From those 60 words, Watson et  al. (1988) 
selected the one, which exhibited high loadings on one 
factor (PA or NA) and loaded little to none on the other 
factor. Subsequently, the factorial validity was examined 
for six different timeframes (e.g., moment, past week) in 
samples primarily consisting of university students. In 
accordance with the theoretical structure, principal fac-
tor analyses found that the items loaded onto two domi-
nant factors.

Since the introduction of the PANAS, several studies 
have explored the factor structure of the PANAS through 
exploratory or confirmatory factor analysis (CFA). The 
PANAS was originally hypothesized as having two inde-
pendent factors, but CFA has generally failed to find sup-
port for this factor structure [15–18]. A model where the 
two factors are allowed to correlate has been proposed, 
and studies have generally found a better fit to this factor 

structure [19, 20]. This model also exist in a variation 
proposed by Mackinnon et al. (1999) [21] where the item 
“excited” is allowed to load onto both PA and NA. Finally, 
a two factor model proposed by Crocker (1997) [22] 
where the two factors are allowed to correlate, and where 
residuals also correlates if the items belonged to the same 
content category (e.g., Exited and Enthusiastic correlates 
because they belong to the same content category) set 
forth by Zevon and Tellegen (1982) have been proposed 
[14]. A meta-analysis by Wedderhoff et al. (2021), which 
analyzed data from 57 independent samples (N = 54,043), 
found support for this modified two-factor model [23].

The original English PANAS has been validated in sev-
eral non-clinical samples across different cultures and 
languages (e.g., Estonian, Hungarian, German, Korean, 
Japanese, Portuguese, Romanian, Spanish, Russian and 
Turkish), and the results of these validation studies have 
consistently shown satisfying psychometric properties of 
the scale [15, 16, 19, 24–29].

In this study, we report data on the internal and con-
struct validity of the Danish PANAS in a sample of 
patients with emotional disorders awaiting cognitive 
behavioural therapy in outpatient psychiatric clinics.

Aims and hypotheses of the study
The aim of the present study was twofold: (a) to evalu-
ate the internal consistency and confirm the factorial 
structure of the Danish PANAS in a clinical sample; (b) 
to examine the construct validity of the PANAS by means 
of associations with trait dimensions of detachment and 
negative affectivity as well as clinician rated measures of 
anxiety and depression.

We hypothesized that the Danish PANAS is struc-
turally composed of two distinct factors of affect cor-
responding to NA and PA. We further hypothesized a 
positive correlation between the NA factor and anxi-
ety, depression, and the PID-5-SF negative affectivity 
domain and a negative correlation between the PA factor 
and measures of anxiety, depression, and the PID-5-SF 
detachment domain.

Methods
Data sample
Data for the present study were collected as part of a 
multi-center randomized controlled non-inferiority 
trial comparing diagnosis-specific cognitive behavioral 
therapy (CBT) to transdiagnostic group CBT in Danish 
outpatient psychiatric clinics [30]. These clinics provide 
time-restricted, standardized treatment programs for 
emotional disorders to patients referred by their gen-
eral practitioner or private practice psychiatrist, if they 
have not responded to treatment in the primary health-
care system, have substantial impairment of functioning, 
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or a substantial worsening of symptoms. The included 
patients were diagnosed with the Mini International 
Neuropsychiatric Interview (MINI) [31] in addition to 
the routine clinical diagnostic assessment administered 
in the given clinics. Data for the present study were col-
lected at baseline while the included patients awaited 
therapy (see [32] and [30] for further details of the 
mother study).

Translation
NR ensured permission from David Watson to trans-
late the PANAS into Danish for research purposes. The 
PANAS was first translated into Danish by an expert 
panel, and this version was then translated back into 
English. The back-translation was presented to David 
Watson, who approved it. The result of this translation is 
presented in Additional File 1.

Instruments
The Positive and Negative Affect Schedule (PANAS)
The PANAS is a 20-item self-report schedule designed 
to provide brief measures of both PA and NA [1]. The 
included items were derived from a principal compo-
nent analysis of Zevon and Tellegen’s mood checklist 
[14]. Respondents are asked to rate the degree to which 
they have experienced a number of particular emotions 
(e.g., alert, inspired, enthusiastic) within the last week. 
The items are scored on a five-point Likert scale (1 = Very 
slightly or not at all, 2 = Little, 3 = Moderately, 4 = Quite a 
bit, 5 = Very much).

Hamilton Anxiety Rating Scale 6 (HARS‑6)
HARS-6 is a shortened version of the original 14-item 
Hamilton Anxiety Scale (HAM-A) [33]. It is clinician-
administered and covers six aspects of anxiety disorders 
as one homogenous factor (total score). Items are scored 
on a five-point Likert-scale (0 = Not present, 1 = Mild, 
2 = Moderate, 3 = Severe, 4 = Very severe). The scale has 
shown high discriminant validity [34, 35]. In the present 
study, the HARS-6 was based on a telephone interview 
made by trained research assistants.

Hamilton Depression Rating Scale 6 (HDRS‑6)
HDRS-6 is a shortened version of the original 17-item 
Hamilton Depression Rating Scale (HAM-D) [36]. It is 
clinician-administered and covers six aspects of depres-
sive disorders as one homogenous factor (total score). 
Items are scored on a five-point Likert-scale (0 = Not pre-
sent, 1 = Mild, 2 = Moderate, 3 = Severe, 4 = Very severe). 
It has been shown to reflect the total HAM-17 score [37, 
38]. HDRS-D6 was administered based on a telephone 
interview made by trained research assistants.

Personality Inventory for DSM‑5 Short Form (PID‑5‑SF)
PID-5-SF is an abbreviated 100-item version of the origi-
nal 220-item Personality Inventory for DSM-5 (PID-5), 
developed to measure the pathological trait specifiers 
listed in the alternative model for personality disorders 
(AMPD) in DSM-5 Section III [3, 4]. Participants were 
required to rate each PID-5-SF item on a 4-point scale 
(0 = Very false” or Often false to 3 = Often true or Very 
true). In the present study, we only employed the domain 
scales of Negative Affectivity and Detachment. The Dan-
ish translation of the PID-5-SF has shown sound psycho-
metric qualities [39, 40].

Statistical procedures
We undertook all data processing and analyses using R 
4.3.0 (Already Tomorrow) and RStudio 2022.07.2 + 576 
[41], including the psych 2.1.9 [42] and Lavaan 0.6–9 [43] 
R packages. R scripts are available from the first author 
upon request. Demographic information is reported as 
frequencies and percent; PANAS scores as means, stand-
ard deviations and range. The PANAS employs Likert-
type responses with 5 points and non-normality in the 
distribution of responses. All data was therefore treated 
as ordinal and analyzed as categorial.

First, we assessed the internal validity and reliability of 
the Danish PANAS by calculating the Cronbach’s alpha 
(α), the MacDonald’s omega hierarchical (ωh) and omega 
total (ωtotal) for the two expected factors (PA and NA). 
Alpha and omega total above 0.70 are considered satis-
factory [44, 45]. We determined the internal consistency 
using McDonald’s ω rather than Cronbach’s α because it 
is favored as a more optimal and robust measure of scale 
reliability, particularly when unidimensional latent con-
structs can be estimated [46].

Secondly, we carried out confirmatory factor analyses 
(CFA) of the Danish PANAS to calculate its fit with four 
different models suggested by previous factor analyses 
[16, 23]. As recommended by Kline (2015), [47] we cal-
culated the comparative fit index (CFI), the Tucker-Lewis 
index (TLI), the root mean square error of approximation 
(RMSEA), the standardized root mean square residual 
(SRMR), and the degrees of freedom (df ). The consensus 
is that a larger RMSEA and smaller CFI and TLI values 
indicate a worse fit [48]. More specifically, we utilized the 
criteria set forth by Hu and Bentler, which suggests that 
an RMSEA smaller than 0.06, an SRMR smaller than 0.08, 
and a CFI and TLI larger than 0.95 indicate relatively 
good model–data fit [49]. The chi-square fit statistic is 
affected by large samples and is therefore usually evalu-
ated as the ratio of the chi-square statistic to the respec-
tive degrees of freedom (χ2 /df ) [50]. A ratio of smaller 
than 2 indicates a superior fit data [51]. We also drew a 
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figure with factor loadings of the model, which had the 
best fit of the ones examined.

Lastly, we evaluated the construct validity of the indi-
vidual factors of the Danish PANAS by calculating Pear-
son’s correlations with the Negative Affectability and 
Detachment domains of the PID5-SF and HARS-6, the 
HDRS-6 [39]. Correlations less than 0.30 were consid-
ered negligible, correlations between 0.30 and 0.50 were 
considered low, correlations between 0.50 and 0.70 were 
considered moderate, and correlations above 0.70 were 
considered high [52].

Results
Two hundred and ninety-one patients were included in 
the original sample. There were no data on the PANAS 
from 35 patients, who were removed from the sam-
ple. This left a sample of 256 patients, whose data were 
analyzed in the present study. See Table 1 for character-
istics of the included patients and Table  2 for PANAS 
scores of the different diagnostic categories. The sample 
was predominantly young and female, and almost half 
were well-educated. Most were diagnosed with unipo-
lar depression (48.4%) or social anxiety disorder (28.5%). 
Further, 56.64% of the included patients had any second-
ary diagnosis and 24.6% also had a tertiary diagnosis. 
The most frequently observed secondary diagnoses were 
anxiety and depression disorders. Patients with any psy-
chotic illness, any known personality disorder, and high 
risk of suicidality were excluded from the trial. Most of 
the included patients showed a long-term course of ill-
ness with a mean duration of 4.7 years. Moreover, 41.4% 

of the sample were currently on long-term sick leave. See 
Table 3 for summary statistics of the Danish PANAS.

Reliability of the Danish PANAS
Internal consistencies were found to be satisfactory 
for the individual factors (Positive affect α = 0.84, 95% 
CI [0.81, 0.87] ωh = 0.69, ωtotal = 0.89; Negative affect; 
α = 0.86, 95% CI [0.83, 0.89], ωh = 0.65, ωtotal = 0.90).

Factor structure of the Danish PANAS
Table  4 presents the fit statistics for the factor struc-
tures using confirmatory factor analysis. Overall, none 
of the models had a good fit to data. However, the modi-
fied two-factor model allowing the factors and residuals 
to correlate had superior fit to data on the CFI, the TLI, 
the Chi2/Df index, and the PCF. However, the two-factor 
model where factors were allowed to covariate had the 
best fit to data on the SRMR and the RMSEA.

Table 1  Sample characteristics regarding demographic 
information, diagnosis, age and duration of illness

Data are presented as n (%) or mean (SD)

Total (n = 256)

Age, years 32.32 (11.01)

Duration of current episode, years 4.72 (8.04)

Female 143 (63.28%)

Married/in a partnership 126 (49.21%)

Professional or university graduate 119 (46.48%)

Employment

  Full time/part time/student 95 (37.11%)

  Sick leave > 3 months 106 (41.40%)

  Retired or unemployed 24 (9.37%)

  Other 31 (12.11%)

Principle diagnosis

  Depression 124 (48.44%)

  Social Anxiety Disorder 73 (28.51%)

  Panic disorder 45 (17.58%)

  Agoraphobia 14 (5.47%)

Table 2  Summary statistics of the Danish PANAS for the patients 
with depression, anxiety and panic disorder/agoraphobia 
separately

Median Mean (SD) Range

Depression (n = 124)

  PA 18 19.35 (5.43) 10–39

  NA 28 28.08 (7.62) 10–45

Social Anxiety Disorder (n = 73)

  PA 20 21.37 (5.72) 11–40

  NA 26 27.25 (8.83) 12–48

Panic disorder (n = 45)

  PA 23 23.71 (6.73) 12–44

  NA 29 29.6 (8.24) 14–46

Agoraphobia (n = 14)

  PA 23 22.29 (6.99) 11–35

  NA 32 31.71 (4.79) 22–39

Table 3  Summary statistics of the Danish PANAS for the total 
sample and males and females separately

Median Mean (SD) Range

Total sample (n = 256)

  PA 20 20.85 (6.04) 10–44

  NA 29 28.31 (8.01) 10–48

Males (n = 94)

  PA 19 20.05 (6.33) 11–40

  NA 28 27.96 (7.82) 12–43

Females (n = 162)

  PA 21 21.31 (5.84) 10–44

  NA 29 28.51 (8.13) 10–48
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Figure 1 shows the factor structure and factor loadings 
for the modified two-factor model allowing the two fac-
tors and residuals to correlate.

Convergent validity
The Pearson’s correlations between the Danish PANAS 
and measures of anxiety, depression and maladaptive 
personality traits are presented in Table  5. We found a 
low negative correlation between the PA factor and the 
Detachment Domain of the PID-5-SF, and a negligible 
correlation with symptoms of anxiety and depression. 
Likewise, the NA factor showed a low positive corre-
lation with the PID-5-SF Negative Affect domain and 

a moderate correlation with symptoms of anxiety and 
depression. The correlations were markedly stronger for 
NA than for PA. PA correlated negatively, but negligibly 
with NA.

Discussion
The Danish PANAS showed good internal consistency, 
which is in accordance with findings in a validation study 
on the Korean PANAS in a sample of psychiatric out-
patients with emotional disorders (alpha of 0.91 for the 
NA factor and 0.87 for the PA factor) [25]. Other stud-
ies of PANAS in psychiatric outpatients have not, to our 
knowledge, published measures of internal consistency 
[53, 54]. Further, we are not aware of any studies report-
ing omega values, and we can therefore not judge how 
our findings compare to previous research. Our results 
regarding internal consistency are also in line with inves-
tigations of the British PANAS in healthy volunteers 
(alpha of 0.85 for the NA factor and 0.89 for the PA fac-
tor) [16] and the Portuguese PANAS in an elderly, healthy 
population (alpha of 0.88 for the NA factor and 0.92 for 
the PA factor) [55]. We provide summary statistics of the 
Danish PANAS for individuals with emotional disorders. 
Interestingly, we found that the patients suffering from 
agoraphobia rated more pronounced negative affect than 
the other diagnoses.

We further evaluated the factor structure of the Dan-
ish PANAS. The two-factor model where the two fac-
tors were allowed to correlate had the best fit to data on 

Table 4  Fit statistics for four different possible factor structures of the Danish PANAS

N 256, CFI comparative fit index, TLI Tucker-Lewis index, RMSEA root mean square error of approximation, SRMR standardized root mean square residual, Df degrees of 
freedom, Chi2 Chi Square, PCF Probability of Close Fit

Model CFI TLI RMSEA SRMR Chi2 (p-value) Df Chi2/Df PCF

Single-factor model .496 .436 .150 [.142, .159] .164 1152.743 (.000) 170 6.78 .539

Two-factor model .795 .769 .096 [.088, .105] .107 568.873 (.000) 169 3.36 .808

Two-factor model, excited cross-loads .769 .832 .096 [.087, .105] .107 565.416 (.000) 168 3.36 .647

Two-factor model, factors allowed to correlate .795 .769 .096 [.088, .105] .096 568.873 (.000) 190 2.99 .650

Two-factor model, factors and residuals correlate .877 .850 .078 [.068, .087] .100 395.937 (.000) 156 2.54 .869

Fig. 1  Graphical representation of the factor structure of the two-factor model of the Danish PANAS. Negative = Negative affect, Positive = Positive 
affect, PX = Item number X of the Danish PANAS. Ovales represents latent variables / factors. Squares represents individual items

Table 5  Pearson’s Correlations among PA, NA, and measures of 
personality traits, depression and anxiety

PA Positive affect, NA Negative Affect, HARS-6 Hamilton Anxiety Rating Scale 6, 
HDRS-6 Hamilton Depression Rating Scale 6, PID-5-SF Personality Inventory for 
DSM-5 Short Form (PID-5-SF)

Measure Correlation P

PA PID-5-SF Detachment -.47 95% CI [-.56, -.37]  > .01

PA HARS-6 -.15 95% CI [-.27, -.02] .02

PA HDRS-6 -.37 95% CI [-.47, -.26]  > .01

PA NA -.16 95% CI [-.27, -.04] .01

NA PID-5-SF Negative Affect .43 95% CI [.32, .53]  > .01

NA HARS-6 .51 95% CI [.42, .60]  > .01

NA HDRS-6 .52 95% CI [.42, .60]  > .01
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most fit indices. This two-factor model was supported 
by confirmatory factor analysis. Hence, our results are 
in line with the findings of a meta-analysis of the fac-
tor structure of the PANAS by Wedderhoff et al. (2021), 
who evaluated 57 independent samples (N = 54,043) of 
data on both the original PANAS and translations of the 
instrument, and who also found best support for this 
model [23]. The fit was not perfect, but it was the best fit 
among the evaluated models. These findings support the 
hypothesis that the PANAS indexes two distinct, but also 
moderately negatively correlated factors of affect. But the 
finding that NA and PA are negatively correlated does, as 
previous findings who have showed the same [16], seem 
to challenge the original assumption that NA and PA are 
independent dimensions.

We generally found smaller loadings of the individual 
items in the Danish PANAS, compared to the loadings 
in the original version presented by Wedderhoff et  al. 
(2021) [23]. Especially on the PA, item loadings were 
markedly smaller in the Danish PANAS compared to the 
English PANAS. This finding could be explained by either 
the procedure for which the PANAS was translated into 
Danish, or subsequently the quality of the translation. 
Since the instrument was translated according to relevant 
guidelines, this might not be the best explanation of the 
variance. One possible explanation is that items of the 
PANAS could be interpreted differently in different cul-
tures. It might therefore be the case that some items of 
the PANAS reflect an American or English understand-
ing of positive emotions or negative emotions, which is 
not the same in the Danish culture.

We assessed the convergent validity of the Danish 
PANAS by investigating its correlation with measures 
of anxiety, depression, Negative Affectivity, and Detach-
ment. We found a low positive correlation between PID-5 
Negative Affectivity and the NA factor of the Danish 
PANAS and a low negative correlation between the PA 
factor and Detachment domains. This suggests that the 
instruments measure related but different concepts. This 
finding is expected, since both the PID-5 and the NA of 
the PANAS ask about negatively charged emotions. How-
ever, the aim of the PANAS is to quantify recent inten-
sity and surveyed patients are therefore asked to rate the 
severity of specific symptoms within the time frame of a 
week, while the PID-5 Negative Affectivity aims to quan-
tify personality traits, and therefore asks patients if they 
agree with more general, global descriptions of tenden-
cies about themselves. Hence, the timeframe covered 
by our translation of the PANAS covers trait NA, while 
the PID-5 covers state NA. It was also expected that the 
PANAS PA was negatively correlated with the Detach-
ment domains, since the Detachment domain is designed 
to capture the opposite of PA (e.g., low extraversion, 

depressive affect, and interpersonal). Again, one could 
have expected that the PA and the Detachment domain 
would have correlated negatively to a larger degree. How-
ever, as it was the case with the NA and the PID-5 Nega-
tive Affectivity, this could possibly also be explained by 
the fact that NA assesses trait and PID-5 state negative 
affectivity.

We are unaware of other studies that have reported 
the association between PID-5 Negative Affectivity and 
Detachment and PANAS. Accordingly, we are unable to 
compare our findings to other studies.

Further, we demonstrated that the NA factor was posi-
tively correlated with symptoms of both anxiety and 
depression, but that the PA factor was more negatively 
correlated with symptoms of depression than with those 
of anxiety (-0.37 vs -0.15). These results are in line with 
findings in studies of American outpatients [54], as well 
as the study of the Korean PANAS which found similar 
correlations with measures of depression. However, in 
contrast to findings presented here, the Korean study 
only found that the PA factor was associated with symp-
toms of depression and not with anxiety [25]. Our results 
are also aligned with studies on the British PANAS in 
healthy volunteers, where the PA factor was negatively 
correlated with symptoms of depression but less so with 
symptoms of anxiety [16]. An explanation of this could 
be that symptoms of anxiety are relatively common in 
healthy individuals but that the anxiety experienced 
in this population was not strong enough to be accom-
panied by depressive symptoms. The correlations with 
PID-5 SF domains were unexpectedly less pronounced 
than the correlations with symptoms of anxiety and 
depression.

Limitations
A few limitations of this study must be noted, when 
interpreting the results. First, our dataset only included 
data from 256 patients and the validity of our findings 
might be increased with a larger sample. Second, the 
validation was conducted in a relatively homogenous 
sample of patients with moderate to severe emotional 
disorders [30]. Therefore, generalizability of our findings 
to different clinical and non-clinical samples needs to be 
established. Lastly, our study did only include one test 
of measurement invariance and did not investigate and 
compare intercept and residuals for the Danish PANAS 
with data for the original PANAS.

These limitations could be addressed in future research 
on the Danish PANAS, and such research could be con-
ducted in the background population and various other 
patient samples suffering from different psychiatric dis-
orders. This could strengthen the understanding of the 
instrument’s usefulness in Danish-speaking populations. 
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Future studies of measurement invariance could also pro-
vide data on how comparable the Danish PANAS is to the 
original. Normative data for the general population could 
be a further improvement.

In conclusion, our findings indicate that the Danish 
PANAS has the same fair to good psychometric proper-
ties as the original English version and is best described 
by a factor structure corresponding to the one supported 
by a meta-analysis of studies on the original English ver-
sion. In support of our study hypotheses, we found that 
the NA factor is positively correlated with another type 
of questionnaire assessment of NA (PID-5 Negative 
Affectivity) and symptoms of anxiety and depression, and 
that the PA factor is negatively correlated with the PID-5 
trait of Detachment, conceptualized as the reciprocal of 
Positive Affectivity, and symptoms of anxiety and depres-
sion. These findings help to establish convergent validity 
of the Danish PANAS.

In conclusion, the current study assessed the psycho-
metric properties of the Danish PANAS in an outpatient 
population, and the results indicate that it is a valid and 
sensitive measure of positive and negative affect, which is 
comparable to the English version.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12888-​023-​05450-z.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
SA, MA, MH, SP, BB and NR conceived the project. ABC, AE and NR collected 
data. ORH carried out statistical calculations and was responsible for writing 
the first draft of this manuscript. SA, BB and NR contributed with significant 
analysis comments and guidance. All authors have discussed, reviewed and 
approved the manuscript.

Funding
Open access funding provided by Copenhagen University The mother study 
was funded by grant ID 114241 from TrygFonden; grant 5577 and 6215 from 
Jascha Fonden; grant RSSF2017-000667, RSSF2016-000342, and RSSF2015-
000342 from Region Zealand Research Foundation; PhD. stipendium (Bryde 
Christensen) from Region Zealand Mental Health Services; PhD. stipendium 
(Reinholt) from Mental Health Services Capital Region of Denmark.

Availability of data and materials
By reasonable request from the last author.

Declarations

Ethics approval and consent to participate
The study was conducted from December 2016 to September 2019 under 
approval of the Ethics Committee Region Zealand (reg. No. 3084871-SJ-582) 
and the Danish Data Protection Agency Region Zealand (reg. No. REG-
104–2016). Informed written consent was obtained from all participants 
after explaining the objectives of the study and ensuring confidentiality of 

information. All methods were carried out in accordance with relevant guide-
lines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 April 2023   Accepted: 7 December 2023

References
	1.	 Watson D, Clark LA, Tellegen A. Development and validation of brief 

measures of positive and negative affect: the PANAS scales. J Pers Soc 
Psychol. 1988;54(6):1063–70.

	2.	 Bradburn NM, Noll CE. The structure of psychological well-being. Chi-
cago, IL: Aldine Pub. Co; 1969.

	3.	 Association, American Psychiatric, The Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5). Fifth Edition 2013. 2013: American Psychiat-
ric Publishing; 5th edition.

	4.	 Krueger RF, Derringer J, Markon KE, Watson D, Skodol AE. Initial construc-
tion of a maladaptive personality trait model and inventory for DSM-5. 
Psychol Med. 2012;42(9):1879–90.

	5.	 Brown TA, Chorpita BF, Barlow DH. Structural relationships among dimen-
sions of the DSM-IV anxiety and mood disorders and dimensions of 
negative affect, positive affect, and autonomic arousal. J Abnorm Psychol. 
1998;107(2):179.

	6.	 Kotov R, Gamez W, Schmidt F, Watson D. Linking “big” personality traits to 
anxiety, depressive, and substance use disorders: a meta-analysis. Psychol 
Bull. 2010;136(5):768–821.

	7.	 Kotov R, et al. The Hierarchical Taxonomy of Psychopathology (HiTOP): 
a dimensional alternative to traditional nosologies. J Abnorm Psychol. 
2017;126(4):454–77.

	8.	 Rosellini AJ, Lawrence AE, Meyer JF, Brown TA. The effects of extraverted 
temperament on agoraphobia in panic disorder. J Abnorm Psychol. 
2010;119(2):420.

	9.	 Barlow DH, Ellard KK, Sauer-Zavala S, Bullis JR, Bullis JR. The origins of 
neuroticism. Perspect Psychol Sci. 2014;9(5):481–96.

	10.	 Barlow DH, Sauer-Zavala S, Carl JR, Bullis JR, Ellard KK. The nature, diag-
nosis, and treatment of neuroticism: back to the future. Clin Psychol Sci. 
2014;2(3):344–65.

	11.	 Barlow DH, Kennedy KA. New approaches to diagnosis and treatment in 
anxiety and related emotional disorders: a focus on temperament. Can 
Psychol. 2016;57(1):8–20.

	12.	 Snyder CR, Lopez SJ. Oxford handbook of positive psychology. Oxford, GB: 
Oxford library of psychology; 2009.

	13.	 Fredrickson BL. The role of positive emotions in positive psychol-
ogy: the broaden-and-build theory of positive emotions. Am Psychol. 
2001;56(3):218.

	14.	 Zevon MA, Tellegen A. The structure of mood change: an idiographic/
nomothetic analysis. J Pers Soc Psychol. 1982;43:111–22.

	15.	 Terracciano A, McCrae RR, Costa PT. Factorial and construct validity of 
the Italian Positive and Negative Affect Schedule (PANAS). Eur J Psychol 
Assess. 2003;19:131–41.

	16.	 Crawford JR, Henry JD. The positive and negative affect schedule (PANAS): 
construct validity, measurement properties and normative data in a large 
non-clinical sample. Br J Clin Psychol. 2004;43(Pt 3):245–65.

	17.	 Leue A, Lange S. reliability generalization: an examination of the positive 
affect and negative affect schedule. Assessment. 2011;18(4):487–501.

	18.	 Villodas F, Villodas MT, Roesch S. Examining the factor structure of the 
Positive and Negative Affect Schedule (PANAS) in a multiethnic sample of 
adolescents. Meas Eval Couns Dev. 2011;44(4):193–203.

	19.	 Joiner TE, Sandín B, Chorot P, Lostao L, Marquina G. Development and 
factor analytic validation of the SPANAS among women in Spain: (more) 

https://doi.org/10.1186/s12888-023-05450-z
https://doi.org/10.1186/s12888-023-05450-z


Page 8 of 8Hovmand et al. BMC Psychiatry          (2023) 23:943 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

cross-cultural convergence in the structure of mood. J Pers Assess. 
1997;68(3):600–15.

	20.	 Merz EL, Roesch SC. Modeling trait and state variation using multilevel 
factor analysis with PANAS daily diary data. J Res Pers. 2011;45(1):2–9.

	21.	 Mackinnon A, Jorm AF, Christensen H, Korten AE, Jacomb PA, Rodgers B. 
A short form of the positive and negative affect schedule: evaluation of 
factorial validity and invariance across demographic variables in a com-
munity sample. Personality Individ Differ. 1999;27(3):405–16.

	22.	 Crocker A. confirmatory factor analysis of the Positive Affect Negative 
Affect Schedule (PANAS) with a youth sport sample. J Sport Exerc Psychol. 
1997;19(1):91–7.

	23.	 Wedderhoff N, Gnambs T, Wedderhoff O, Burgard T, Bosnjak M. on the 
structure of affect: a meta-analytic investigation of the dimensionality 
and the cross-national applicability of the Positive and Negative Affect 
Schedule (PANAS). Zeitschrift für Psychologie. 2021;229:24–37.

	24.	 Galinha I, Pais-Ribeiro J. Contributions for the study of the Portuguese 
version of Positive and Negative Affect Schedule (PANAS): II-Psychometric 
study. Analise Psicologica. 2005;23:219–27.

	25.	 Lim YJ, Yu BH, Kim DK, Kim JH. The positive and negative affect schedule: 
psychometric properties of the korean version. Psychiatry Investig. 
2010;7(3):163–9.

	26.	 Gyollai A, Simor P, Koteles F, Demetrovics Z. Psychometric properties of 
the Hungarian version of the original and the short form of the Positive 
and Negative Affect Schedule (PANAS). Neuropsychopharmacologia 
Hungarica. 2011;13(2):73–9.

	27.	 Cotigă M. Development and validation of a Romanian version of the 
expanded version of Positive and Negative Affect Schedule (PANAS-X). 
Procedia Soc Behav Sci. 2012;33:248–52.

	28.	 Carvalho HW, Andreoli SB, Lara DR, Patrick CJ, Quintana MI, Bressan RA, 
Melo MF, Mari Jde J, Jorge MR. Structural validity and reliability of the 
Positive and Negative Affect Schedule (PANAS): evidence from a large 
Brazilian community sample. Braz J Psychiatry. 2013;35(2):169–72.

	29.	 Pires P, Filgueiras A, Ribas R, Santana C. Positive and negative affect sched-
ule: psychometric properties for the Brazilian Portuguese version. Spanish 
Journal of Psychology. 2013;16:58.

	30.	 Reinholt N, Hvenegaard M, Christensen AB, Eskildsen A, Hjorthøj C, 
Poulsen S, Arendt MB, Rosenberg NK, Gryesten JR, Aharoni RN, Alrø 
AJ, Christensen CW, Arnfred SM. Transdiagnostic versus diagnosis-
specific group cognitive behavioral therapy for anxiety disorders and 
depression: a randomized controlled trial. Psychother Psychosom. 
2021;10(1–14):2021.

	31.	 Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-International 
Neuropsychiatric Interview (M.I.N.I.): the development and validation of 
a structured diagnostic psychiatric interview for DSMIV and ICD-10. J Clin 
Psychiatry. 1998;59 Suppl 20:22–33 quiz 34–57.

	32.	 Arnfred SM, Aharoni R, Hvenegaard M, Poulsen S, Bach B, Arendt M, 
Rosenberg NK, Reinholt N. Transdiagnostic group CBT vs. standard group 
CBT for depression, social anxiety disorder and agoraphobia/panic 
disorder: Study protocol for a pragmatic, multicenter non-inferiority 
randomized controlled trial. BMC Psychiatry. 2017;17(1):37.

	33.	 Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol. 
1959;32(1):50–5.

	34.	 Meoni P, Salinas E, Brault Y, Hackett D. Pattern of symptom improvement 
following treatment with venlafaxine XR in patients with generalized 
anxiety disorder. J Clin Psychiatry. 2001;62(11):888–93.

	35.	 Bech P. Dose-response relationship of pregabalin in patients with gener-
alized anxiety disorder. a pooled analysis of four placebo-controlled trials. 
Pharmacol Toxicol. 2007;40(4):163–8.

	36.	 Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 
1960;1960(23):56–62.

	37.	 Bech P, Gram LF, Dein E, Jacobsen O, Vitger J, Bolwig TG. Quantitative rat-
ing of depressive states. Acta Psychiatr Scand. 1975;51(3):161–70.

	38.	 Bech P. Rating scales in depression: limitations and pitfalls. Dialogues Clin 
Neurosci. 2006;8(2):207–15.

	39.	 Bach B, Maples-Keller JL, Bo S, Simonsen E. The alternative DSM-5 person-
ality disorder traits criterion: a comparative examination of three selfre-
port forms in a Danish population. Personal Disord. 2016;7(2):124–35.

	40.	 Bo S, Bach B, Mortensen EL, Simonsen E. Reliability and hierarchical struc-
ture of DSM-5 pathological traits in a danish mixed sample. J Pers Disord. 
2016;30(1):112–29.

	41.	 Team, RStudio, RStudio: Integrated Development for R. 2019, RStudio, 
Inc.,: Boston, MA.

	42.	 Revelle WR. Psych: Procedures for personality and psychological research. 
2007.

	43.	 Rosseel Y. lavaan: An R package for structural equation modeling. J Stat 
Softw. 2012;48(2):1–36.

	44.	 Bland DG, Altman JM. Statistics notes: Cronbach’s alpha. BMJ. 
1997;314(7080):572.

	45.	 Hair JF, Hult GTM, Ringle C AND Sarstedt M., A primer on partial least 
squares structural equation modeling (PLS-SEM). 2016, Thousand Oaks.: 
SAGE Publications.

	46.	 Hayes AF, Coutts JJ. Use Omega Rather than Cronbach’s Alpha for Esti-
mating Reliability. But…. Commun Methods Meas. 2020;14(1):1–24.

	47.	 Kline RB. Principles and practice of structural equation modeling. 2015: 
Guilford publications.

	48.	 Xia Y, Yang Y. RMSEA, CFI, and TLI in structural equation modeling with 
ordered categorical data: The story they tell depends on the estimation 
methods. Behav Res Methods. 2019;51(1):409–28.

	49.	 Hu B. Cutoff criteria for fit indexes in covariance structure analysis: 
conventional criteria versus new alternatives. Struct Equ Modeling. 
2009;6(1):1–55.

	50.	 Wheaton B, Muthén B, Alwin DF, Summers GF. Assessing reliability and 
stability in panel models. Sociol Methodol. 1977;8:84–136.

	51.	 Cole DA. Utility of confirmatory factor analysis in test validation research. 
J Consult Clin Psychol. 1987;55(4):584–94.

	52.	 Mukaka MM. Statistics corner: a guide to appropriate use of correlation 
coefficient in medical research. Malawi Med J. 2012;24(3):69–71.

	53.	 Dyck MJ, Jolly JB, Kramer T. An evaluation of positive affectivity, negative 
affectivity, and hyperarousal as markers for assessing between syndrome 
relationships.  Pers Individ Differ. 1994;17(5):637–46.

	54.	 Jolly JB, Dyck MJ, Kramer TA, Wherry JN. Integration of positive and 
negative affectivity and cognitive content-specificity: improved dis-
crimination of anxious and depressive symptoms. J Abnorm Psychol. 
1994;103(3):544–52.

	55.	 von Humboldt S, Monteiro A, Leal I. Validation of a measure of positive 
and negative affect for use with cross-national older adults. Eur Psychia-
try. 2017;41(S1):S666.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Affectivity in danish patients with emotional disorders: assessing the validity of the Positive and Negative Affect Schedule (PANAS)
	Abstract 
	Background 
	Methods 
	Results 
	Discussion 

	Background
	Aims and hypotheses of the study

	Methods
	Data sample
	Translation
	Instruments
	The Positive and Negative Affect Schedule (PANAS)
	Hamilton Anxiety Rating Scale 6 (HARS-6)
	Hamilton Depression Rating Scale 6 (HDRS-6)
	Personality Inventory for DSM-5 Short Form (PID-5-SF)

	Statistical procedures

	Results
	Reliability of the Danish PANAS
	Factor structure of the Danish PANAS
	Convergent validity

	Discussion
	Limitations

	Anchor 24
	Acknowledgements
	References


