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ABSTRACT

Background: Food allergy (FA) is a worldwide concern, increasing up to 50% in the past decade,
with a 700% rise in hospitalizations because of anaphylaxis. Individuals diagnosed with FA must
have the emotional resources to cope with the many challenges that arise from self-management
tasks and the social limitations that FA presents. Therefore, it is clear that close consideration of
heightened emotions due to FA is needed.

Method: The present research aimed to adapt the Positive and Negative Affect Schedule (PANAS),
one of the most used questionnaires available to measure mood or emotion worldwide, for a pop-
ulation of individuals with FA.We performed one study (N¼ 205;Mage¼ 37.37; Age range¼ 18–72).
To adapt the measure, we asked participants to what extent they “generally” felt about having a FA,
through 20 items (eg, strong, alert – positive affect; upset, scared – negative affect). We used Item
Response Theory, Confirmatory Factor Analysis (CFA), and reliability estimates to assess the data.We
also propose a shorter version of the PANAS-FA, using its “best items”. Finally, we also used the
General AnxietyDisorder-7measure andNeed forAffectQuestionnaire to assess convergent validity.

Results: The PANAS-FA presented a good model fit and strong item parameters. We removed 4
items from each factor for the shorter version, which presented difficulty levels slightly higher than
recommended. The short PANAS-FA presented comparable results to the longer version. The
measure also showed significant associations with general anxiety and need for affect, which as-
sesses to what extent an individual likes to engage in emotion-inducing situations. Through a
mediational model, negative affect significantly influenced general anxiety, partially influenced by
the extent individuals avoid emotional situations.

Conclusion: We are confident that the adaptation of the Positive and Negative Affect Schedule
focused on food allergy (PANAS-FA) provides a novel opportunity to understand the intrinsic as-
sociations between emotions and living with FA. Identifying which FA emotions are related to
these factors may be vital for future interventions, providing an environment that focuses or
promotes these emotions to enhance individual well-being.
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INTRODUCTION extensively studied over the past decades. For
Food allergy (FA) is a worldwide concern with up
to 50% increased prevalence in the past decade,
with a 700% rise in hospitalizations because of
anaphylaxis.1 According to the US Food & Drug
Administration (FDA), FA alone is responsible for
around 90% of all allergic reactions.2 In the
United States, a survey with 40 443 US Adults
found a self-reported prevalence rate of 10.8% for
FA, suggesting that-approximately 1 in 10 US
adults have some type of food allergy.3 In addition
to the reported adverse impact on Food Allergy
Quality of Life (FAQL) for all age groups and
families, the condition also has economic costs for
health systems. This cost ranged between 55 and
151 billion Euro per year in Europe alone.4

Allergen avoidance and emergency manage-
ment require patients and caregivers to have the
proper skills to manage allergic reactions. They
must also have the emotional resources to cope
with the many challenges that arise from daily self-
management tasks, such as avoiding allergens,
reading labels, and carrying the adrenaline auto-
injector, together with the related social re-
strictions that FA presents. The impact of FA on the
FAQL of patients and caregivers is highlighted in
research, with results showing a decrease in FAQL
related to daily tasks, and stress comparable to or
greater than other paediatric chronic illness pop-
ulations.5 One common outcome among FA
patients and caregivers is the development of
anxiety due to the constant fear about allergen
exposure, allergic reactions, and fatal
anaphylaxis, which drives poor FAQL.6,7,8,9

Therefore, it is clear that a closer consideration of
heightened emotions because of food allergy is
needed. A better assessment of how emotions
influence the day-by-day lives of those affected
by FA can help provide a more in-depth under-
standing of the impact of the disease on FAQL.

Positive and Negative affect

Watson et al10 describe positive affect as
representing to what extent people experience
positive mood states, whereas negative affect
represents the extent to which they experience
harmful mood states. Their role has been
instance, positive affect influences emotional
well-being,11 besides attributing a feeling that
life is essential.12 On the other hand, negative
affect is negatively associated with emotional
intelligence,13 and positively with depression.14

In chronic disease, emotions and coping mediate
participation and shared medical decision-
making in health care processes.15,16 Emotional
demands deplete the resources needed for
everyday self-care management of a condition,
contributing to poor health outcomes. For
example, emotional distress, coping strategies,
and coping efficacy influence self-care behaviour
and health outcomes in patients with diabetes
mellitus.15 Moreover, maladaptive and negative
emotions are strongly positively related to the
psychological distress experienced by individuals
with a chronic skin disease (ie, psoriasis, atopic
eczema).16

The ability to capture the specific influence of
positive and negative emotions can help us to
better understand their role in FA, their associa-
tions with other variables, as well as allow us to
develop initiatives to enhance the presence of
positive affect. To date, no measure assesses
emotions specific to FA. Typically, general emotion
measures (eg, Positive and Negative Affect
Schedule – PANAS) have been used in prior
research. To provide a psychometrically adequate,
reliable, and FA-specific tool to measure emotions,
we describe here the development and validation
of PANAS-FA (Positive and Negative Affect
Schedule – Food Allergy), an adapted version of
the original measure. We used several robust
techniques (eg, item response theory, confirmatory
factor analysis) to assure structure adequacy and
reliability. Moreover, the associations to other
measures (General Anxiety, Need for Affect) pro-
vide evidence of convergent validity to PANAS-FA.
Finally, we assessed group differences regarding
gender, auto-injector use (or not), and single vs
multiple FAs. Finally, this research is part of the
Food Allergy Coping and Emotions (FACES) proj-
ect, aiming to understand better the underlying
mechanisms of food allergy (ie, emotions, psy-
chological responses).
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METHOD

Participants and procedure

Participants were from the United Kingdom and
were recruited through Prolific Academic (https://
www.prolific.co/). On the platform, we applied
several custom pre-screenings which accorded with
study exclusion criteria, namely Diet Restriction
(presenting a type of food allergy), together with the
number of previous participations on Prolific (mini-
mumof 25), and approval rate (minimumof 98%).To
ensure that participants were properly reading and
considering thequestions,we includedmultiple “test
items” within the questionnaires (eg, “Please,
select strongly disagree). Ten participants failed to
complete the multiple test items and were removed
from any subsequent analyses. Two-hundred five
individuals (Mage ¼ 37.37; SDage ¼ 12.67; Age
range ¼ 18–72; Men ¼ 63; Women ¼ 142)
completed thesurvey.Participants reportedat least1
typeof foodallergy (eg,peanuts¼58; shellfish¼45),
had been diagnosed by a general practitio-
neryfamily doctor (n¼ 93; 45.4%) or allergist (n¼ 42;
20.5%), with the majority diagnosed in 2005 or
before (n ¼ 114; 55.6%). For full information, please
check Supplemental Table 1.
MATERIAL

The Positive and Negative Affect Schedule
(PANAS);10 is one of the most used questionnaires
to measure mood or emotion. The scale is
composed of 20 items, equally distributed among
positive affect (eg, alert, determined, active) and
negative affect (eg, distressed, scared, afraid).
When answering, participants indicate to what
extent they experienced each emotion in relation
to a specific period of time (eg, present moment,
past week, past year). The measure has shown
good reliability levels (Cronbach’s alpha �.84) over
different time frames, besides being extensively
assessed in diverse populations and using different
temporal instructions.17 The measure was further
validated in many countries, demonstrating cross-
cultural applicability, including Brazil,18 Italy,19

Australia,20 Chile,21 and Canada.22 The PANAS
measure is available in long-form (PANAS-X, 60
items);23 short form (I-PANAS-SF, 10 items);24, and
in a version for children.25
In order to adapt the PANAS,10 we used gold
standard methods to ensure the validity of the
new FA-specific measure. Firstly, we made
changes in its instructions. That is, instead of asking
to what extent the respondent experienced emo-
tions during a specific period, we asked them to
indicate to what extent they “generally” felt about
having a food allergy. This change was aimed to
help respondents to rate emotions solely on their
FA experience, instead of considering the influ-
ence of other daily situations. The 20 emotions
remained the same, equally divided into positive
affect (eg, interested, alert) and negative affect (eg,
distressed, ashamed). Participants indicated their
general feelings about FA using a five-point scale
(1 ¼ Very slightly or not at all; 5 ¼ Extremely).

Secondly, we asked respondents to complete 2
additional well-validated measures to demonstrate
convergent validity for the PANAS-FA. First, we
used the General Anxiety Disorder - 7 (GAD-7); 26

to assess anxiety. Participants have to indicate how
often they are bothered by specific problems (eg,
Feeling nervous, anxious, or on the edge) over
the past 2 weeks, using a four-point response
scale (1 ¼ Not at all sure; 4 ¼ Nearly every day).
Secondly, to assess the need for affect, which
represents how much individuals like to engage or
avoid emotional situations, we used the Need for
Affect Questionnaire – Short Version.27 Using a
seven-point scale (�3 ¼ Strongly Disagree;
3 ¼ Strongly Agree), participants indicate their
level of agreement to 10 items equally distributed
into emotion approach (eg, I feel that I need to
experience strong emotions regularly) and
emotion avoidance (eg, I find strong emotions
overwhelming and therefore try to avoid them). A
higher score in the emotion approach dimension
indicates a higher tendency to engage in
emotional situations. In contrast, a higher score in
emotion avoidance suggests a tendency to evade
such events. In a FA context, individuals who are
more likely to engage in situations that elicit strong
emotions might be more likely to put themselves
in risky situations.

Data analysis

We used the “R”28 and JASP (https://jasp-stats.
org/) to perform the analysis. In R, we used the

https://www.prolific.co/
https://www.prolific.co/
https://jasp-stats.org/
https://jasp-stats.org/
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Multidimensional Item Response Theory (MIRT)
package,29 to assess item parameters (eg,
discrimination, difficulty, and level of information)
of the PANAS-FA. As the answer scale has more
than 2 categories, we used the graded response
model.30 Using the lavaan package,31 we
performed multiple Confirmatory Factor Analysis
(CFA), using the Diagonally Weighted Least
Squares (DWLS) estimator. The following model
fit indices were considered:32,33 For the (1)
Comparative Fit Index (CFI) and (2) Tucker-Lewis
Index (TLI), values over 0.90 are recommended;
whereas for the (3) Root mean square error
approximation (RMSEA), results should be lower
than 0.80. To assess internal consistency (reli-
ability), we used the userfriendlyscience pack-
age.34 We considered McDonald’s omega (u) and
Cronbach’s alpha (a), with recommended values
over 0.70.35 In JASP, we performed multiple
Pearson’s r correlations, to assess convergent
validity. Further, we also performed a mediation,
using the maximum likelihood estimator and
5000 bootstrap simulations. Finally, we also
performed t-tests to assess group differences.
RESULTS

Item response theory (IRT)

First, we assessed items’ discrimination, diffi-
culty, and information levels, using IRT. Health
outcomes researchers are increasingly applying
IRT methods to questionnaire development and
refinement, since it is a powerful tool that can
result in precise, valid, and relatively brief in-
struments that minimize response burden.36 The
results for discrimination and difficulty can be
seen in Table 1. A highly discriminative item
helps differentiate individuals with different latent
trait levels — in this case, positive and negative
emotions. To assess the discrimination levels
(represented by an a on Table 1) of the PANAS-
FA items, we used Baker’s37 thresholds. For the
positive affect factor, 8 items presented very high
discrimination levels (a >1.7), and 2 presented
high level (a between 1.35 and 1.69). For the
negative affect factor, all items presented very
high discrimination levels.

The difficulty level, within a survey, represents
how much of the latent trait a person needs to hold
to select the following superior option in the cat-
egories available in the answer scale. In this case, if
an item of the PANAS-FA is seen as “too easy”, it
means that most individuals (independently of
their level in the latent trait) are likely to agree with
it strongly. On the other hand, if the item is “too
difficult”, only individuals with a higher level in the
latent trait would strongly agree with it. Thus,
Rauthmann38 recommends the items to be within
a threshold level (eg, means across b1-b4
between �1.5 and 1.5) to present an adequate
difficulty level. As shown by the means column
b(m) on Table 1, 4 items of each factor (eg, excited,
proud, guilty, hostile) were not within this
recommended threshold.

Finally, we assessed how much information an
item can provide individually to its factor (Item In-
formation Curve, ICC; Figs. 1 and 2;39), and their
summed information (Test Information Curve,
TIC; Fig. 3). A bell-shaped curve indicates a good
amount of information, whereas flat lines indicate
no considerable information shared.40 As shown in
Figs. 1 and 2, the items (individually) contributed
considerable information to their related factor.
The summed of information of both positive and
negative affects resulted in informative factors
(Fig. 3). More informative factors are also more
reliable, with total information of 10 presenting
similar results to an internal consistency (ie,
Cronbach’s alpha) of 0.90.41
Confirmatory factor analysis

The item parameters provided by the Item
Response Theory output showed 4 items from
each factor that presented a difficulty level over the
recommended threshold.38 These items were “too
difficult”, indicating that most participants were
“strongly disagreeing” with them. When assessing
the content of these items, such findings seem
reasonable and meaningful. For instance, it is
unlikely that an individual with FA will feel
enthusiastic (positive affect) about living with FA.
Therefore, we decided to assess the fit for 2
different models, one considering the long
measure, with 10 items per factor, and 1
considering only the items with a recommended
difficulty level (6 items per factor). For that, we
performed two CFAs, using the DWLS estimator.

https://doi.org/10.1016/j.waojou.2021.100615


a b1 b2 b3 b4 b(m)

Positive

Interested 2.286 0.013 0.645 1.415 2.648 1.18

Excited 2.138 1.441 1.99 2.685 3.128 2.31

Strong 2.565 0.326 0.937 1.725 2.536 1.38

Enthusiastic 2.528 0.859 1.473 2.234 2.892 1.86

Proud 1.893 1.215 1.831 2.31 3.613 2.24

Alert 1.658 �1.023 �0.204 0.532 1.79 0.27

Inspired 2.715 0.866 1.504 2.08 2.831 1.82

Determined 3.139 �0.067 0.512 1.19 2.218 0.96

Attentive 1.609 �0.76 0.01 0.852 1.883 0.5

Active 2.755 0.131 0.645 1.517 2.375 1.17

Negative

Distressed 2.62 �0.006 0.918 1.543 2.774 1.31

Upset 2.419 �0.085 0.916 1.466 2.92 1.3

Guilty 1.915 0.73 1.689 2 3.254 1.92

Scared 2.738 �0.134 0.757 1.48 2.088 1.05

Hostile 2.397 0.495 1.21 1.847 2.677 1.56

Irritable 2.245 �0.129 0.644 1.439 2.141 1.02

Ashamed 2.339 0.745 1.496 1.927 2.78 1.74

Nervous 2.901 �0.382 0.591 1.245 2.18 0.91

Jittery 1.996 0.281 1.271 1.835 2.979 1.59

Afraid 2.781 �0.122 0.74 1.357 2.124 1.02

Table 1. Discrimination and difficulty parameters of the PANAS-FA. Note: a ¼ discrimination, b ¼ difficulty
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Results indicated a good model fit for both
versions: Long, CFI ¼ .98; TLI ¼ .98,
RMSEA ¼ .038 [IC90% .021-.052]; Short,
CFI ¼ .99; TLI ¼ .98, RMSEA ¼ .043 [IC90% .011-
.066]. All the factorial weights (lambdas) were
statistically different from zero (l s 0; z > 1.96,
p < .05). The model structures and the individual
factorial weights can be seen in Figs. 4 and 5.
We also replicated the CFAs considering only
formally diagnosed participants (n ¼ 165;
Supplemental Table 1), for both long and short
versions of the PANAS-FA. Once again, results
indicated a good model fit for both versions: Long,
CFI ¼ .98; TLI ¼ .98, RMSEA ¼ .042 [IC90% .023-
.057]; Short, CFI ¼ .99; TLI ¼ .98, RMSEA ¼ .046
[IC90% .005-.071].
Reliability

We assessed the reliability level of the long and
short versions of the PANAS-FA, using McDonald’s
omega (u) and Cronbach’s alpha (a). Results were
acceptable for both positive (Long, u ¼ .90,
a ¼ .89; Short, u and a ¼ .87) and negative (Long,
u and a ¼ .92; Short, u and a ¼ .90) factors.35

Similar results were also seen for the whole



Fig. 1 Item information curves for the positive emotions factor.

Fig. 2 Item information curves for the negative emotions factor.
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Fig. 3 Test information curve of the PANAS-FA.
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measure (Long, u and a ¼ .89; Short, u and
a ¼ .86).

Convergent validity

Next, we examined the convergent validity of
the PANAS-FA, checking how its factors correlate
with general anxiety and the need for affect. As
shown in Table 2, the negative factor of PANAS-FA
was significantly associated with both general
anxiety (GAD-7) and the emotional avoidance
factor.

Mediation

Finally, based on the correlational results, we
assessed whether PANAS-FA’s negative factor
(short) could predict general anxiety, mediated by
emotion avoidance. In Step 1, we assessed the
total effect, with the negative factor significantly
predicting general anxiety (X / Y; B ¼ .40,
IC95% ¼ .237-0.549, p < .001). In Step 2, we
assessed the indirect effect, or the influence of
negative emotions on general anxiety, through
emotion avoidance (X / M / Y; B ¼ .15,
IC95% ¼ .088-.229, p < .001). Finally (Step 3) we
assessed the direct effect of negative emotions on
general anxiety, after the inclusion of the mediator
(B ¼ .25, IC95% ¼ .078-.414, p < .001). These
results indicate a partial mediation, as the influ-
ence of X on Y remained significant after the in-
clusion of the mediator. Thus, negative affect
influences general anxiety, partially influenced by
emotion avoidance.

Group differences

Finally, we performed group differences in the
positive and negative emotions regarding partici-
pants’ gender (Men n ¼ 63; Women n ¼ 142),
whether they were prescribed an auto-injector,
and between single and multiple FAs. No signifi-
cant differences (p > .05) were found in partici-
pants’ gender, in neither the full or short versions
of the PANAS-FA dimensions. However, these dif-
ferences were significant when considering
whether they were prescribed an auto-injector (Yes
n ¼ 58; No n ¼ 147), with individuals that require
its use presenting higher positive (Long version:
Yes ¼ 2.03, No¼ 1.75; t[203] ¼ 2.51, p < .05; Short
version: Yes ¼ 2.39, No ¼ 2.08; t[203] ¼ 2.18,
p < .05) and negative emotions (Long version:
Yes ¼ 2.10, No ¼ 1.68; t[203] ¼ 3.50, p < .001;
Short version: Yes ¼ 2.30, No¼ 1.83; t[203] ¼ 3.35,
p < .001). Finally, we assessed the differences on
positive and negative emotions considering
whether the participants have one (n ¼ 121) or
multiple (n ¼ 84) food allergies. Multiple allergies’



Fig. 4 Long structure – PANAS-FA.
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individuals presented significantly higher results in
both positive (Long version: Multiple ¼ 1.97,
Single ¼ 1.72; t[203] ¼ �2.41, p < .05; Short
version: Multiple ¼ 2.38, Single ¼ 2.01; t
[203] ¼ �2.82, p < .01) and negative emotions
(Long version: Multiple ¼ 1.99, Single ¼ 1.67; t
[203] ¼ �2.86, p < .01; Short version:
Multiple ¼ 2.22, Single ¼ 1.79; t[203] ¼ �3.41,
p < .001).
GENERAL DISCUSSION

Because of the growing prevalence of food al-
lergy and its adverse impact on health-related
quality of life, closer attention is needed to the
psychological distress specific to the condition.
However, reliable and valid measures are required
to ensure the confidence in measurement, results,
and any consequent decision making. The present
research aimed to adapt the Positive and Negative
Affect Schedule into an FA-specific emotions tool,
the PANAS-FA, assessing its structure and validity
through a range of powerful techniques.

Health outcomes researchers are increasingly
involved in questionnaire development, evalua-
tion, and refinement. For multi-item scales, Item
Response Theory (IRT) methods provide a clear
picture of the performance of each item (question)
in the scale and how the scale functions overall for
measuring the construct of interest in the study
population, leading to short reliable question-
naires that are tailored to the population of inter-
est. Initially, we assessed the parameters of

https://doi.org/10.1016/j.waojou.2021.100615


Fig. 5 Short structure – PANAS-FA.
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PANAS-FA items using IRT (discrimination, diffi-
culty, and information). All items presented high or
very high levels of discrimination,37 in addition to
contributing a considerable information level to
the total score of their respective factors.
However, when assessing item difficulty, 4 items
of each factor presented values out of the
recommended threshold.38 When assessing the
content of these 4 items, such results seemed
reasonable in that it is unlikely that having FA
would generate excitement or enthusiasm in an
Anxiety GAD-7

Positive (Long) -.001

Positive (Short) .014

Negative (Long) .370*

Negative (Short) .362*

Table 2. PANAS-FA factors correlations with anxiety and Need for affe
individual. However, as the items presented other
good parameters, we decided to test 2 versions
of the PANAS-FA, 1 considering all 20 items and
1 considering the 12 best items.

We tested the structure of these 2 models using
Confirmatory Factor Analysis. Results showed a
good (and similar) fit for both models. That is, their
two-dimensional structure is robust and suitable to
assess FA-specific emotions. Moreover, they also
presented acceptable internal consistency levels35
Emotion Approach Emotion Avoidance

.115 .005

.099 -.016

.018 .404*

.013 .392*

ct. Note: *p < .001
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for their isolated factors and the full measures.
Such robust results attest that both versions of
the PANAS-FA, with 20 and 12 items, can be
used in research. However, as the 20-item version
includes eight items that might not contribute to
the overall emotional impact in FA, the shorter
measure might be preferable and present more
accurate results. We then replicated the CFAs
considering only individuals formally diagnosed
with an FA, and once again, the results showed a
good model fit.

Moreover, we tested the convergent validity of
the measures, checking how PANAS-FA factors are
related to general anxiety and the need for affect.
Anxiety can be defined as an emotional response
that includes feelings like tension, uncertainty,
nervousness, and worry,42 which are all negative
responses. Our results showed a significant
association between general anxiety and the
negative factor of the PANAS-FA. This factor was
also significantly associated with the emotion
avoidance factor of need for affect, representing
how much an individual avoids emotion-inducing
situations.27 Such findings suggest that
individuals with a higher incidence of negative
emotions would also attempt to avoid engaging
in situations that might bring with them the
possible experience of new emotions. To further
assess these relations, we decided to test
whether the negative pole of PANAS-FA would
explain general anxiety, as mediated by emotion
avoidance. Results indicated significant partial
mediation. In other words, negative emotions in-
fluence the level of general anxiety, partially influ-
enced by emotion avoidance. Such associations
can provide important insights for medical and
psychological clinicians. Individuals experiencing
strong negative emotions as a result of their FA
might feel the need to seclude themselves to avoid
experiencing new situations, which in turn can
result in higher anxiety. Therefore, clinicians would
likely need targeted techniques to help patients
reduce the occurrence of negative emotions and
assist them in engaging in new activities (eg, going
to outdoor meals), which can help reduce the
negative perception of the disease.

Finally, we tested group differences regarding
participants’ gender, the requirement of an auto-
injector (or not), and single vs multiple food al-
lergies. No significant differences were found
regarding participants’ gender, suggesting that
men and women present similar levels of positive
and negative emotions when focusing on their
food allergies. Moreover, as stated in
Supplemental Table 1, our sample comprises 58
(28.3%) individuals who were prescribed an auto-
injector. Because of this specific group’s higher
risks, it is relevant to understand whether they
experience emotions differently from those who
do not need to use the device. Therefore, we
assessed the differences regarding their emotions.
The auto-injector group presented significantly
higher levels of both positive and negative emo-
tions, indicating that this specific group experience
more strongly the emotions originated from their
FA. Such findings might suggest that they may feel
more alert or attentive (positive emotions)
regarding their food allergy due to its risks and
feel more scared or upset (negative emotions)
about living with it. These groups differences are
also significant when comparing individuals with
one FA with those who have multiple. As for the
auto-injector group, those with multiple FA might
be at higher risk, as they have higher restrictions
when compared to those that need to be on alert
to just a single food type. As a result, they experi-
ence emotions more strongly when focusing on
their FAs.
Limitations, future studies, and implications

We would also like to note some limitations that
attach to the present study. First, the use of a
convenience sample restricting the possibility of
generalization of our findings. Second, the sample
originated exclusively from the United Kingdom,
not assessing whether the structure holds cross-
culturally. Third, we did not control whether par-
ticipants presented an IgE-mediated FA or not,
considering everyone that reported at least one
type of FA (165 formally diagnosed). However, if
the respondents perceive that they have a FA, they
must also avoid the allergen and behave as if they
have allergy, regardless of their true allergic status.
The psychosocial impact will therefore also be
similar. Also, we highlight that the goal of this pa-
per was to adapt the PANAS-FA and assess its item
parameters, model structure, reliability, and val-
idity, and this goal was successfully achieved. It is
unlikely that these limitations would influence our
findings. Finally, we used a general anxiety

https://doi.org/10.1016/j.waojou.2021.100615
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measure, which does not control for the influence
of other social (eg, daily stressors) or healthy fac-
tors (eg, co-morbidities). Instead, an FA-focused
anxiety measure is preferable, such as the Food
Allergy Anxiety Scale.43

Future studies should assess whether the struc-
ture of PANAS-FA is invariant across countries.
Such studies could also assess whether the 12
items considered the “best” in our study are
replicated in different cultures or populations, or
whether any differences influence which emotions
are affected by food allergy. Moreover, studies
could use the PANAS-FA to understand better the
associations between specific FA emotions and
FAQL, along with other relevant and related fac-
tors such as subjective happiness, optimism or
type of coping or management. Identifying which
FA emotions are related to these factors may be
vital for future interventions, providing an envi-
ronment that focuses on or promotes particular
emotions that can enhance individual well-being.
Also, future studies can further assess the
emotional differences between individuals who
have been prescribed an auto-injector and those
who do not have to use it or individuals with single
and multiple FAs. In our findings, those with an
auto-injector or multiple FAs presented signifi-
cantly higher positive and negative emotions. Un-
derstanding the socio-psychological mechanisms
that lead individuals to feel these emotions more
strongly can help develop more positive experi-
ences while reducing the negative sensations.
Future studies could also assess the differences
between those with IgE-mediated and non-IgE-
mediated FA. Finally, researchers could also
expand the findings of our mediational model. We
have found that negative affect influences general
anxiety and that this influence happens partially
because of emotional avoidance. Thus, focusing
on helping individuals constructively deal with
emotions may support more positive outcomes
across various factors.

In conclusion, our findings may also contribute
value to the clinical setting. Consider, for instance,
Cognitive Behavioural Therapy (CBT), which pro-
poses a cognitive change.44 Identifying the most
prominent emotions that arise from the food
allergy can lead to specific strategies to improve
the FA quality of life. That is, therapists can assist
address and adjust the cognition, which can help
reduce the negative emotions and improve the
positive ones. CBT has been widely used to help
regulate emotions in individuals facing different
problems, such as alcohol dependency,45 major
depressive disorders,46 and social anxiety
disorder.47 Finally, we are confident that
adopting the Positive and Negative Affect
Schedule focused on food allergy (PANAS-FA)
provides a novel opportunity to understand the
intrinsic associations between emotions and
living and coping with FA.

Abbreviations
Food Allergy Quality of Life, (FAQL); Positive and Negative
Affect Schedule, (PANAS).

Ethical approval
All procedures performed in this study involving human
participants were in accordance with the 1975 Helsinki
Declaration. This study was approved by the ethics
committee of the School of Applied Psychology, University
College Cork.

Informed consent
Informed consent was obtained from all participants.

Consent for publication
All authors provided input into the manuscript, reviewed
the final draft, and provided consent for publication.

Authors contributions
Drs Gabriel Coelho and Audrey DunnGalvin wrote the first
draft of the manuscript, which was then reviewed,
amended, and approved by all co-authors.

Funding
This project is funded through the National Children’s
Research Centre, Paediatric Research Project Grants 2018
(C/18/12).

Data availability
Derived data supporting the findings of this study are
available from the corresponding author upon request.

Declaration of competing interest
The authors have no conflict of interest to declare.

Acknowledgements
NyA.

Appendix A. Supplementary data
Supplementary data to this article can be found online at
https://doi.org/10.1016/j.waojou.2021.100615.

https://doi.org/10.1016/j.waojou.2021.100615


12 Coelho et al. World Allergy Organization Journal (2021) 14:100615
http://doi.org/10.1016/j.waojou.2021.100615
Author details
aUniversity College Cork, Ireland. bCrumlin Children’s
Hospital, Ireland. cRoyal College of Surgeons, Ireland.
dSchool of Applied Psychology, University College Cork,
Ireland.
REFERENCES
1. Cahill O. Why Has There Been A Global Increase In Food

Allergies? 2020. https://www.rte.ie/brainstorm/2018/1112/
1010346-why-has-there-been-a-global-increase-in-food-
allergies/. Accessed July 9, 2020.

2. Cohut M. How Common are Food Allergies, Really? 2019.
https://www.medicalnewstoday.com/articles/324094.
Accessed July 9, 2020.

3. Gupta RS, Warren CM, Smith BM, et al. Prevalence and severity
of food allergies among US adults. JAMA Netw Open.
2019;2(1). e185630-e185630. https://doi.org/10.1001/
jamanetworkopen.2018.5630.

4. The European Academy of Allergy and Clinical Immunology.
Tackling the Allergy Crisis in Europe. 2015.

5. Polloni L, Muraro A. Anxiety and food allergy: a review of the
last two decades. Clin Exp Allergy. 2020;50(4):420–441.
https://doi.org/10.1111/cea.13548.

6. DunnGalvin A, Chan C-H, Crevel R, et al. Precautionary allergen
labelling: perspectives from key stakeholder groups. Allergy.
2015;70(9):1039–1051. https://doi.org/10.1111/all.12614.

7. Ferro MA, Lieshout RJV, Scott JG, Alati R, Mamun AA, Dingle K.
Condition-specific associations of symptoms of depression and
anxiety in adolescents and young adults with asthma and food
allergy. J Asthma. 2016;53(3):282–288. https://doi.org/10.
3109/02770903.2015.1104694.

8. Knibb RC, Semper H. Impact of suspected food allergy on
emotional distress and family life of parents prior to allergy
diagnosis. Pediatr Allergy Immunol. 2013;24(8):798–803.
https://doi.org/10.1111/pai.12176.

9. Williams NA, Parra GR, Elkin TD. Subjective distress and
emotional resources in parents of children with food allergy.
Child Health Care. 2009;38(3):213–227. https://doi.org/10.
1080/02739610903038792.

10. 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):1063–1070. https://doi.
org/10.1037//0022-3514.54.6.1063.

11. Fredrickson BL, Joiner T. Positive emotions trigger upward
spirals toward emotional well-being. Psychol Sci. 2002;13(2):
172–175. https://doi.org/10.1111/1467-9280.00431.

12. King LA, Hicks JA, Krull JL, Del Gaiso AK. Positive affect and
the experience of meaning in life. J Pers Soc Psychol.
2006;90(1):179–196. https://doi.org/10.1037/0022-3514.90.1.
179.

13. Sevdalis N, Petrides KV, Harvey N. Trait emotional intelligence
and decision-related emotions. Pers Indiv Differ. 2007;42(7):
1347–1358. https://doi.org/10.1016/j.paid.2006.10.012.

14. Forbes EE, Williamson DE, Ryan ND, Dahl RE. Positive and
negative affect in depression: influence of sex and puberty.
Ann N Y Acad Sci. 2004;1021(1):341–347. https://doi.org/10.
1196/annals.1308.042.
15. Hart PL, Grindel CG. Illness representations, emotional
distress, coping strategies, and coping efficacy as predictors of
patient outcomes in type 2 diabetes. J Nursing Healthcare
Chronic Illness. 2010;2(3):225–240. https://doi.org/10.1111/j.
1752-9824.2010.01062.x.

16. Mizara A, Papadopoulos L, McBride SR. Core beliefs and
psychological distress in patients with psoriasis and atopic
eczema attending secondary care: the role of schemas in
chronic skin disease. Br J Dermatol. 2012;166(5):986–993.
https://doi.org/10.1111/j.1365-2133.2011.10799.x.

17. Tran V. Positive Affect Negative Affect Scale (PANAS). In:
Gellman MD, Turner JR, eds. Encyclopedia of Behavioral
Medicine. Springer; 2013:1508–1509. https://doi.org/10.1007/
978-1-4419-1005-9_978.

18. Carvalho HW de, Andreoli SB, Lara DR, et al. 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):169–172. https://doi.org/10.
1590/1516-4446-2012-0957.

19. Terraciano A, McCrae RR, Costa Jr . PT. Factorial and construct
validity of the Italian positive and negative affect Schedule
(PANAS). Eur J Psychol Assess. 2003;19(2):131–141. https://
doi.org/10.1027/1015-5759.19.2.131.

20. Melvin GA, Molloy GN. Some psychometric properties of the
positive and negative affect Schedule among Australian youth.
Psychol Rep. 2000;86(3_suppl):1209–1212. https://doi.org/10.
2466/pr0.2000.86.3c.1209.

21. Vera-Villarroel P, Urzúa A, Jaime D, et al. Positive and negative
affect Schedule (PANAS): psychometric properties and
discriminative capacity in several Chilean samples. Eval Health
Prof. 2019;42(4):473–497. https://doi.org/10.1177/
0163278717745344.

22. Gaudreau P, Sanchez X, Blondin J-P. Positive and negative
affective states in a performance-related setting. Eur J Psychol
Assess. 2006;22(4):240–249. https://doi.org/10.1027/1015-
5759.22.4.240.

23. Watson D, Clark LA. The PANAS-X: Manual for the Positive and
Negative Affect Schedule - Expanded Form. University of Iowa;
1994.

24. Thompson ER. Development and validation of an
internationally reliable short-form of the positive and negative
affect Schedule (PANAS). J Cross Cult Psychol. 2007;38(2):
227–242. https://doi.org/10.1177/0022022106297301.

25. Laurent J, Catanzaro SJ, Joiner Jr TE, et al. A measure of
positive and negative affect for children: scale development
and preliminary validation. Psychol Assess. 1999;11(3):326–
338. https://doi.org/10.1037/1040-3590.11.3.326.

26. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch
Intern Med. 2006;166(10):1092–1097. https://doi.org/10.1001/
archinte.166.10.1092.

27. Appel M, Gnambs T, Maio GR. A short measure of the need for
affect. J Pers Assess. 2012;94(4):418–426. https://doi.org/10.
1080/00223891.2012.666921.

28. R Development Core Team. R. A Language and Environment
for Statistical Computing; 2021. https://cran.r-project.org/doc/
manuals/fullrefman.pdf.

29. Chalmers RP. Mirt: a multidimensional item response theory
package for the R environment. J Stat Software. 2012;48(6):1–29.

https://www.rte.ie/brainstorm/2018/1112/1010346-why-has-there-been-a-global-increase-in-food-allergies/
https://www.rte.ie/brainstorm/2018/1112/1010346-why-has-there-been-a-global-increase-in-food-allergies/
https://www.rte.ie/brainstorm/2018/1112/1010346-why-has-there-been-a-global-increase-in-food-allergies/
https://www.medicalnewstoday.com/articles/324094
https://doi.org/10.1001/jamanetworkopen.2018.5630
https://doi.org/10.1001/jamanetworkopen.2018.5630
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref4
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref4
https://doi.org/10.1111/cea.13548
https://doi.org/10.1111/all.12614
https://doi.org/10.3109/02770903.2015.1104694
https://doi.org/10.3109/02770903.2015.1104694
https://doi.org/10.1111/pai.12176
https://doi.org/10.1080/02739610903038792
https://doi.org/10.1080/02739610903038792
https://doi.org/10.1037//0022-3514.54.6.1063
https://doi.org/10.1037//0022-3514.54.6.1063
https://doi.org/10.1111/1467-9280.00431
https://doi.org/10.1037/0022-3514.90.1.179
https://doi.org/10.1037/0022-3514.90.1.179
https://doi.org/10.1016/j.paid.2006.10.012
https://doi.org/10.1196/annals.1308.042
https://doi.org/10.1196/annals.1308.042
https://doi.org/10.1111/j.1752-9824.2010.01062.x
https://doi.org/10.1111/j.1752-9824.2010.01062.x
https://doi.org/10.1111/j.1365-2133.2011.10799.x
https://doi.org/10.1007/978-1-4419-1005-9_978
https://doi.org/10.1007/978-1-4419-1005-9_978
https://doi.org/10.1590/1516-4446-2012-0957
https://doi.org/10.1590/1516-4446-2012-0957
https://doi.org/10.1027/1015-5759.19.2.131
https://doi.org/10.1027/1015-5759.19.2.131
https://doi.org/10.2466/pr0.2000.86.3c.1209
https://doi.org/10.2466/pr0.2000.86.3c.1209
https://doi.org/10.1177/0163278717745344
https://doi.org/10.1177/0163278717745344
https://doi.org/10.1027/1015-5759.22.4.240
https://doi.org/10.1027/1015-5759.22.4.240
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref23
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref23
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref23
https://doi.org/10.1177/0022022106297301
https://doi.org/10.1037/1040-3590.11.3.326
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1080/00223891.2012.666921
https://doi.org/10.1080/00223891.2012.666921
https://cran.r-project.org/doc/manuals/fullrefman.pdf
https://cran.r-project.org/doc/manuals/fullrefman.pdf
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref29
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref29
https://doi.org/10.1016/j.waojou.2021.100615


Volume 14, No. 12, Month 2021 13
30. Samejima F. Estimation of latent ability using a response
pattern of graded Scores1. ETS Research Bulletin Series.
1968;1968(1):i–169. https://doi.org/10.1002/j.2333-8504.
1968.tb00153.x.

31. Rosseel Y. Lavaan: an R package for structural equation
modeling. J Stat Software. 2012;48(2):1–36.

32. Hair JF Jr, Black WC, Babin BJ, Anderson RE. Multivariate Data
Analysis. 7 edition. Prentice-Hall; 2015.

33. Tabachnick BG, Fidell LS. Using Multivariate Statistics. 6
edition. Pearson; 2013.

34. Peters GJ. Quantitative Analysis Made Accessible; 2016.
https://cran.r-project.org/web/packages/userfriendlyscience/
userfriendlyscience.pdf.

35. Kline P. Handbook of Psychological Testing. Routledge;
2013.

36. Bortolotti SLV, Tezza R, de Andrade DF, Bornia AC, de Sousa
Júnior AF. Relevance and advantages of using the item
response theory. Qual Quant. 2013;47(4):2341–2360. https://
doi.org/10.1007/s11135-012-9684-5.

37. Baker FB. The Basics of Item Response Theory; 2001. http://
ericae.net/irt/baker. Accessed October 8, 2015. http://eric.ed.
gov/?id¼ED458219.

38. Rauthmann JF. Investigating the MACH-IV with item response
theory and proposing the trimmed MACH. J Pers Assess.
2013;95(4):388–397. https://doi.org/10.1080/00223891.2012.
742905.

39. Castro SM de J, Trentini C, Riboldi J. Item response theory
applied to the beck depression inventory. Rev Bras Epidemiol.
2010;13(3):487–501.

40. Coelho GLH, Hanel PHP, Wolf LJ. The very efficient assessment
of need for cognition: developing a six-item version.
Assessment. 2020;27(8):1870–1885. https://doi.org/10.1177/
1073191118793208.

41. Cappelleri JC, Jason Lundy J, Hays RD. Overview of classical
test theory and item response theory for the quantitative
assessment of items in developing patient-reported outcomes
measures. Clin Ther. 2014;36(5):648–662. https://doi.org/10.
1016/j.clinthera.2014.04.006.

42. Spielberger CD. State-trait anxiety inventory. In: The Corsini
Encyclopedia of Psychology. American Cancer Society; 2010,
1-1. https://doi.org/10.1002/9780470479216.corpsy0943.

43. Coelho GL de H, Byrne A, Hourihane J, DunnGalvin A.
Development of the food allergy anxiety scale in an adult
population: psychometric parameters and convergent validity.
J Allergy Clinical Immunol. 2021. https://doi.org/10.1016/j.
jaip.2021.04.019.

44. Gaudiano BA. Cognitive-Behavioral therapies: achievements
and challenges. Evid Based Ment Health. 2008;11(1):5–7.
https://doi.org/10.1136/ebmh.11.1.5.

45. Berking M, Margraf M, Ebert D, Wupperman P, Hofmann SG,
Junghanns K. Deficits in emotion-regulation skills predict
alcohol use during and after cognitive–behavioral therapy for
alcohol dependence. J Consult Clin Psychol. 2011;79(3):307–
318. https://doi.org/10.1037/a0023421.

46. Berking M, Ebert D, Cuijpers P, Hofmann SG. Emotion
regulation skills training enhances the efficacy of inpatient
cognitive behavioral therapy for major depressive disorder: a
randomized controlled trial. PPS. 2013;82(4):234–245. https://
doi.org/10.1159/000348448.

47. Goldin PR, Lee I, Ziv M, Jazaieri H, Heimberg RG, Gross JJ.
Trajectories of change in emotion regulation and social anxiety
during cognitive-behavioral therapy for social anxiety disorder.
Behav Res Ther. 2014;56:7–15. https://doi.org/10.1016/j.brat.
2014.02.005.

https://doi.org/10.1002/j.2333-8504.1968.tb00153.x
https://doi.org/10.1002/j.2333-8504.1968.tb00153.x
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref31
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref31
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref32
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref32
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref33
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref33
https://cran.r-project.org/web/packages/userfriendlyscience/userfriendlyscience.pdf
https://cran.r-project.org/web/packages/userfriendlyscience/userfriendlyscience.pdf
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref35
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref35
https://doi.org/10.1007/s11135-012-9684-5
https://doi.org/10.1007/s11135-012-9684-5
http://ericae.net/irt/baker
http://ericae.net/irt/baker
http://eric.ed.gov/?id=ED458219
http://eric.ed.gov/?id=ED458219
http://eric.ed.gov/?id=ED458219
https://doi.org/10.1080/00223891.2012.742905
https://doi.org/10.1080/00223891.2012.742905
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref39
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref39
http://refhub.elsevier.com/S1939-4551(21)00109-5/sref39
https://doi.org/10.1177/1073191118793208
https://doi.org/10.1177/1073191118793208
https://doi.org/10.1016/j.clinthera.2014.04.006
https://doi.org/10.1016/j.clinthera.2014.04.006
https://doi.org/10.1002/9780470479216.corpsy0943
https://doi.org/10.1016/j.jaip.2021.04.019
https://doi.org/10.1016/j.jaip.2021.04.019
https://doi.org/10.1136/ebmh.11.1.5
https://doi.org/10.1037/a0023421
https://doi.org/10.1159/000348448
https://doi.org/10.1159/000348448
https://doi.org/10.1016/j.brat.2014.02.005
https://doi.org/10.1016/j.brat.2014.02.005

	The Positive and Negative Affect Schedule — Food Allergy (PANAS-FA): Adaptation and psychometric properties
	Introduction
	Positive and Negative affect

	Method
	Participants and procedure

	Material
	Data analysis

	Results
	Item response theory (IRT)
	Confirmatory factor analysis
	Reliability
	Convergent validity
	Mediation
	Group differences

	General discussion
	Limitations, future studies, and implications

	AbbreviationsFood Allergy Quality of Life, (FAQL); Positive and Negative Affect Schedule, (PANAS).
	Abbreviations
	Ethical approvalAll procedures performed in this study involving human participants were in accordance with the 1975 Helsin ...
	Ethical approval
	Informed consentInformed consent was obtained from all participants.
	Informed consent
	Consent for publicationAll authors provided input into the manuscript, reviewed the final draft, and provided consent for p ...
	Consent for publication
	Authors contributionsDrs Gabriel Coelho and Audrey DunnGalvin wrote the first draft of the manuscript, which was then revie ...
	Authors contributions
	FundingThis project is funded through the National Children's Research Centre, Paediatric Research Project Grants 2018 (C/1 ...
	Funding
	Data availabilityDerived data supporting the findings of this study are available from the corresponding author upon request.
	Data availability
	Declaration of competing interest
	Acknowledgements
	Appendix A. Appendix ASupplementary dataSupplementary data to this article can be found online at https://doi.org/10.1016/j.waojou.2021 ...
	Appendix A. Supplementary data
	References


