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ABSTRACT

Background: Food allergy (FA) has been shown to have an adverse impact on food allergy
quality of life (FAQL). To more fully understand this impact, correlates and predictors of FAQL must
be reliably measured. Coping is one such factor. In the present study (n = 200), we sought to adapt
the widely used Coping Orientation to Problems Experienced (COPE) Inventory and its 15 distinct
strategies to food allergy, named FA-COPE Inventory. More specifically, we propose a long (60-
item) and short (30-item) version of the measure.

Methods: To examine the robustness of the newly adapted FA-COPE Inventory, we tested
whether the 15-factor structure of the adapted version would present good psychometrical
properties, using gold standard psychometric techniques. We used Confirmatory Factor Analysis
to assess model fit, McDonald’s omega, and inter-item correlations to assess reliability, and
Pearson’s correlation to assess convergent validity with a generic coping measure and satisfaction
with FA life.

Results: Our results showed a good model fit (eg, CFl and TLI > .94) for the 15-factor structure of
the measure’s long and short version. These factors also presented reliability levels aligned with
the coping literature. Finally, the majority of the FA-COPE Inventory factors (eg, acceptance) were
significantly associated with the generic coping measure and satisfaction with FA life.

Conclusion: Both the long and short adapted FA-COPE Inventory showed a good fit to food
allergy issues. These measures can help facilitate the identification of the most commonly used
strategies to deal with FA. Their use can lead to a more in-depth understanding of the impact of
the coping strategies and how they can help improve the quality of life of those impacted by the
disease.
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INTRODUCTION

Food Allergy (FA) is responsible for approxi-
mately 90% of all allergic reactions worldwide,"
with an estimation of 240-550 million people

affected by the disease.? Having a FA can impact
adversely on everyday life. Going out to a
restaurant, being invited by friends for dinner, or
simply getting the groceries becomes more
stressful. The development of Patient Reported
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Outcome Measures (PROMS) such as Health
Related Quality of Life (HRQL) disease-specific
questionnaires ensure that the impact of food al-
lergy (and any treatments provided) are evaluated
from the perspective of the patient or parent. Since
the use of HRQL measures in multiple settings has
increased, including in clinical trials of new treat-
ments, it is crucial to identify, describe, and define
factors that may impact HRQL outcomes, so that
they may be accounted for.

One potential factor is the type of coping strat-
egy used by an individual. For instance, adaptive
coping strategies may help mitigate the stress
associated with FA and promote constructive
management.®>* In contrast, maladaptive coping
strategies are more likely to lead to poor
management and more adverse health and well-
being outcomes.® The Coping Orientation to
Problems Experienced (COPE) Inventory is the
most widely used and validated self-report mea-
sure to assess these different coping styles.>® The
measure has been applied in diverse samples,
including allergies,” congenital heart disease,®
and other chronic diseases.” Therefore, it is vital
to accurately measure coping styles, specifically
in food allergy, to target support where needed.
Disease-specific measures are more sensitive
than generic measures because the challenges
associated with FA are distinct from other chronic
illnesses."®

In the present research, we tested whether the
15 distinct coping strategies from the COPE in-
ventory® can be adapted to measure coping
strategies to deal with food allergies. The
assessment of coping strategies within the FA
context helps with a more in-depth understand-
ing of their efficacy and, therefore, ultimately in-
creases the quality of life for people with the
disease. More specifically, coping questionnaires
typically assess how various strategies are used in
the context of general stressful events. By adapting
the instructions and items of an existing measure
of coping strategies to food allergy, we hope to
develop a questionnaire that is sensitive to patients
with food allergy, resulting in a more robust
interpretation of how different strategies are used.
Food allergy researchers have emphasized the
need to develop disease-specific measures.
Indeed, several FA-specific questionnaires were
developed or adapted over the years, such as the

Food Allergy Quality of Life (FAQL)'" and the
Food Allergy Anxiety Scale (FAAS).'? The
development of the FA-COPE Inventory is part of
the Food Allergy Coping and Emotions (FACES)
project. FACES aims to assess the underlying so-
cial and psychological mechanisms of living with
food allergy, especially identifying the different
coping strategies used across age groups.

METHOD
Participants and procedure

Participants were 200 individuals (M,ge = 35.81;
SD.ge = 12.77; Age range, 18-72; 138 women, 62
men) from the United Kingdom (n = 194) and
Ireland (n = 4; missing = 2), recruited via Prolific
(https://prolific.co/), a crowdsourcing platform for
online studies.”® When setting up the study, we
pre-screened participants with an approval rate
of 98% and experience with previous studies on
the platform, indicating reliable and high-quality
data. The majority reported an allergy to peanuts
(n = 62) and tree nuts (n = 50), were diagnosed in
2005 or before (n = 110), and mainly by a general
practitioner \ family doctor (n = 73). Please, see
the supplemental table for detailed information
about the reported allergies and diagnosis.

Material

The COPE Inventory® comprises 60 items,
equally distributed across 15 coping strategies
(eg, active coping, seeking social support, focus
on and venting of emotions). Shorter versions of
the COPE were developed over the years, such
as the Brief COPE,® consisting of the 2 best items
per factor from the original measure. Both the full
COPE Inventory and its short versions have been
validated in many countries, such as France,'*
Estonia,"® Brazil,'® Croatia,"” China,’ and
Greece."® The coping strategies proposed by
Carver®® were meaningfully associated with well-
being variables across various contexts. For
example, active and affective coping strategies
were associated with lower levels of mental
distress among bereaving parents.’® Moreover,
among people working remotely during the
spring 2020 COVID-19-induced lockdown, active
coping was positively, and self-blame was nega-
tively associated with well-being.?? These findings
are supported by meta-analytic evidence.?" Active
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coping, planning, and acceptance strategies are
usually among the most frequently used coping
strategies.®??

In the original COPE Inventory, the instructions
refer to how respondents generally cope with
stressful events. Thus, we first modified the ques-
tionnaire’s instructions, informing participants that
the items (ie, questions) refer to how they cope
with their food allergy. Next, each of the items was
amended to ensure that they were specific to food
allergy. For example, the Item “I concentrate my
efforts on doing something about it" (Active
Coping) became "I concentrate my efforts on do-
ing something about my food allergy”. The final
version of the our Food Allergy COPE Inventory
(FA-COPE Inventory) consisted of the same
amount of items as the original version. Partici-
pants answer the frequency of applying each
coping style, using a seven-point scale (1 = Never;
7 = Every time). The full measure is available as an
appendix.

Next, we tested whether the factor structure of
the adapted version of the 60-item COPE Inventory
was replicated, using robust statistical analysis
techniques, such as Confirmatory Factor Analysis
(CFA) and convergent validity. First, we assessed
whether the 15-dimension factorial structure of the
FA-COPE Inventory would present a good model
fit, like its original version. Then, we provided an
alternative (and shorter) version, the Short FA-
COPE Inventory, using the 2 items with the high-
est factorial loadings across all coping strategies.
Shorter versions can help to provide faster and
more accessible data collection, thereby reducing
participants’ boredom and fatigue.?®* We assessed
reliability for both full and short versions of the FA
COPE Inventory, through McDonald’s omega (w;
for the long version) and inter-item correlations
(for the shorter version). Moreover, we explored
which food allergy-specific coping strategies were
most frequently used across both versions. Finally,
we tested for convergent validity by analyzing the
relations between the FA-COPE with a generic
coping measure (see below), and one question
asking how satisfied participants are with their
current life with food allergy, from zero (not at all)
to 10 (completely).

As stated above, we used a generic coping
measure to assess convergent validity, the Brief

Resilient Coping Scale.?* This measure comprises
four items (eg, | look for creative ways to alter
difficult situations). Participants answered to what
extent the items describe them, using a five-point
scale (1 = Does not describe me at all;
5 = Describes me very well).

Data analyses

All analyses were performed using the statistical
program R. For the Confirmatory Factor Analysis
(CFA), we used the variance-adjusted weighted
least squares (WLSMV) estimator and polychoric
matrix. For model fit, the following indices were
considered:%%26 (1) Comparative Fit Index (CFI)
and (2) Tucker-Lewis Index (TLI), with suggested
results over .90; and (3) Root mean square error
approximation (RMSEA), with suggested results
lower than .08 for a good fit. Moreover, to assess
reliability, we used McDonald’s omega (w) for the
full version of the FA-COPE Inventory, with results
over.70 being adequate.?” Due to the low number
of items per factor in the shorter version of the FA-
COPE Inventory, we used inter-item correlations to
assess whether the items are related to each other.
Finally, Pearson’s correlations were performed to
assess the convergent validity of the COPE-FA.

RESULTS
Confirmatory factor analysis and reliability

To assess the structure of the FA-COPE, we
performed a confirmatory factor analysis (CFA). We
followed the structure from the original COPE for
our analyses, which is composed of 15 factors, with
4 items per factor. Results indicated a good overall
model fit for this long version of the FA COPE In-
ventory: CFl = .94; TLI = .94; RMSEA = .049 (90%-
Cl = .045-.053). The factor weights for the FA-
COPE ranged from .25 (Item 16, Mental Disen-
gagement) and .99 (ltem 18, Religious Coping).
Table 1 shows a summary of the factorial loadings.
We then tested an alternative model for a Short
FA-COPE based on the factorial loadings, with
the 2 best items composing each factor. The 30-
item model also presented good overall model
fit: CFl = .98; TLI = .97, RMSEA = .046 (90%-
Cl = .035 —.056)], with items ranging from .50
(ltem 37, Behavioral Disengagement) and 1 (ltem
48, Religious Coping; Item 50, Humor). All load-
ings in both models were statistically different from
zero (ks # 0; Zs > 1.96, ps < .01).
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Long FA-COPE

McDonald'’s

A (Range) omega v
Acceptance .66-.85 79
Active coping A46-73 .59
Behavioral 46-.80 .57
disengagement
Denial A44-97 .66
Focus on and .67-.86 79
venting of emotions
Humor .86-.96 .94
Mental .25-.78 .53
disengagement
Planning .53-.79 77
Positive .68-.88 .81
reinterpretation and
growth
Religious coping .92-99 .95
Restraint A49-75 .64
Substance use .87-.96 .85
Suppression of .54-.84 .63
competing activities
Use of emotional .60-.85 .83
social support
Use of instrumental .78-.83 .83
social support

Short FA-COPE

Inter-item

M (D) correlations M (SD)
5.61(1.26) |.71, .91 56% 5.66 (1.43)
3.46 (1.17) | .72, .73 41* 2.51 (1.34)
2.05(0.88) | .50, .70 22* 1.9 (1)
1.68 (0.84) | .76, .92 50 * 1.52 (0.86)
2.1 (1.01) .82, .84 .58* 1.85 (1.04)
3.12 (1.6) .86, 1 87* 3.16 (1.72)
2.6 (1.06) .78, .80 51* 2.01(1.21)
3.58(1.33) |.72, .76 51* 3.36 (1.5)
2.91(1.46) |.71, .83 53* 2.97 (1.6)
1.52 (1.13) 93, 1 87* 1.53 (1.2)
259 (1.15) |.64, .68 .36% 2.41 (1.26)
1.28 (0.63) | .96, .97 .80* 1.21 (0.56)
2.62(1.11) |.72, .91 55* 2.08 (1.14)
2.6 (1.2) 77, .81 56* 2.34 (1.25)
2.4 (1.18) .80, .84 .58* 2.25(1.26)

Table 1. Factorial loadings, reliability & means: long FA-COPE, short FA-COPE. Note: 4 = Factorial Loadings; *p < .01

Furthermore, we assessed the reliability for both
long and short versions of the FA-COPE factors
(Table 1). We used McDonald’s omega for the long
version of the measure, with the reliability levels
ranging from .53 (Mental disengagement) to .95
(Religious Coping). The reliability of the full 60-
item measure is .94. Moreover, we used inter-
item correlation for the short FA-COPE Inventory.
That is, the two items that compose each factor
were correlated. All inter-item correlations were
significant (p < .01), and ranged between .22
(Behavioral Disengagement) and .87 (Humor and
Religious Coping).

Frequencies

Table 1 also shows the means for each coping
strategy of the long and short versions of the FA-
COPE Inventory. For the long version, the most
frequently used strategies in the sample were
acceptance (M = 5.61), planning (M = 3.58), and
active coping (M = 3.46). For the short version, the
most frequently used strategies were acceptance
(M = 5.66), planning (M = 3.36), and humor
(M = 3.16). The least used strategies were denial
(M = 1.68), religious coping (M = 1.52), and sub-
stance use (M = 1.28) for the long version. These
were also the least used for the short version but in
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a different order: religious coping (M = 1.53),
denial (M = 1.52), and substance use (M = 1.21).
This similarity in frequencies between the long and
short version further supports the validity of the
short version.

Convergent validity

Fig. 1 shows the correlations between the FA-
COPE Inventory with a generic coping measure
and a single-item of satisfaction with FA life. The
generic coping measure was significantly corre-
lated with many FA-COPE factors: acceptance
(r=.20, p < .01), active coping (r = .15, p < .05),
humor (r=.21, p < .01), planning (r=.14, p < .05),
and positive reinterpretation and growth (r = .27,
p < .01). Moreover, satisfaction with FA life was
significantly and positively associated with accep-
tance (r = .23, p < .01), and negatively with

behavioral disengagement (r = —.24, p < .01),
focus on and venting of emotions (r = —.23,
p < .01), mental disengagement (r = -.15,

p < .05), substance use (r = —.18, p < .05), and
suppresion of competing activities (r = —.18,
p < .05). Fig. 1 also shows the correlations
between each of the FA-COPE factors

DISCUSSION

The daily life of those with FA can be affected in
several ways, such as through feelings of tension
and  uncertainty.?®  Clinical research  has

1. FA Life Satisfaction
2. Brief Resilient Coping Scale

o [

3. Acceptance
4. Active coping

5. Behavioral disengagement

highlighted many coping strategies that can be
used to deal with stressful situations,® such as
living with FA. In the present research, we
adapted the most used questionnaire to assess
individual coping strategies, the COPE Inventory.
Our study sought to adapt the widely used COPE
Inventory for use in food allergy, named FA-
COPE Inventory. Moreover, we also proposed a
short version for the measure. The measures can
allow for a more in-depth understanding of how
coping strategies are used to manage food allergy
in real-world contexts.

Psychometrical properties

The COPE Inventory 15-dimension structure is
well known cross-culturally.?"#1¢ To ensure that
the structure of a FA-specific adaptation would
hold, we performed a confirmatory factor analysis
(CFA) with results showing a good model fit.
Because of the growing need for shorter in-
struments in applied settings,®>*?? we also
proposed the short FA-COPE Inventory, by
selecting the 2 items with the highest factorial
loadings. The CFA results were consistent with the
long version, indicating a good overall model. Our
results highlight the robust structure of the COPE
Inventory, even when adapted for a different
setting such as food allergy.

Moreover, we assessed the reliability levels for
each of the long and short FA-COPE coping

6. Denial + R

7. Focus on and venting of emotions A4** 061

8. Humor JIRISo=N | 185 ‘ -012 -

9. Mental disengagement ES3EE 195" EEdo4=N  172* -

- J41* | 278" [EGOIES

271 115 494**

10. Planning
11. Positive reinterpretation and growth 053
12. Religious coping

13. Restraint

14. Substance use

15. Suppression of competing activities

16. Use of emotional social support

17. Use of instrumental social support | =055 K K y 056

arg*t | o025 | 403+ -
75 189%*  443t* sas* -

248** | 020 ‘ 250 | 207>

327 | 265 P47 309** BEAESN 227 -

247%* IEGESEN 239** [0S 095 039 191** -

618** |NNO00NN 475%* | 5g5** | q5o**  203** | 44p**  255** -

.608** 101 42750 NS RAGB AR 247 | 318** | A72" |[ESeSE -

A499™* | 156*  406** | 549%* | So9** | 283**  351**  147* | 518%*% | 651**
7 8 9 10 11 12 13 14 15 16

Fig. 1 Correlation matrix: FA life satisfaction, brief resilience coping scale, and long FA-COPE factors
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strategies, using McDonald's omega and inter-
item correlations. The inter-item correlations were
chosen for the short FA-COPE, as its low number of
items per factor could influence analyses such as
McDonald’s omega. For the long version, the
omega reliability levels ranged from .53 to .95.
Even though some were lower than recommended
(.70; 27), these values are consistent with other
measures of coping. For instance, in the original
development study, Carver et al® found reliability
levels ranging from .45 to .92. These results are
also consistent in other studies. Fontaine et al.*°
found values ranging from .39 to 91. These lower
values were also observed cross-culturally. For
instance, in Estonia, values ranged from .49 to .95,
15 whereas in Croatia, values ranged from .52 to
.87.77 One possible explanation for these lower
values is the small number of items used in each
coping strategy. Skinner et al®*' argue that 5 to 6
items per factor would help to produce
acceptable reliability values. Importantly, these
lower values should not be used to undermine
the measure, which is known as a gold standard
for assessing coping strategies and used across
many countries and contexts. For the short
version of the FA-COPE Inventory, all factors
presented significant correlations, ranging from
22 to .87.

Frequencies and convergent validity

In line with previous research,®?#? active coping,

planning, and acceptance were the strategies most
commonly used in our study. Both active coping
and planning are problem-focused.® Individuals
who use these strategies tend to think ahead to
manage a specific problem.*? This makes sense
in the context of food allergy, where planning
ahead (for eating out, shopping, traveling, and
socializing) is necessary for many to stay safe. On
the other hand, acceptance is an emotion-focus
coping strategy.®> This is an essential asset for
anyone with a chronic disease, including food
allergy. When facing FA, individuals might
experience many different emotion-inducing situ-
ations, positively and negatively, which could lead
to psychological distresses, such as anxiety'? and
depression.*®* Therefore, using an emotion-
focused coping strategy such as acceptance can
teach participants how to live with the food allergy
and its unpredictability.

Furthermore, we assessed the convergent val-
idity of the long version of the FA-COPE Inventory,
associating its factors with a generic coping mea-
sure (Brief Resilience Coping Scale), and an item
assessing their life satisfaction while with FA. The
generic coping measure was significantly associ-
ated with active coping and planning (problem-
focused strategies), acceptance and positive rein-
terpretation (emotion-focused strategies), and hu-
mor. These results indicate that the adapted FA-
Cope Inventory presents satisfactory convergent
validity, measuring what it is supposed to measure.

Finally, we found significant bi-directional asso-
ciations between the long FA-COPE Inventory
factors and the single-item satisfaction with FA life.
For instance, respondents with a higher level of
acceptance (emotion-focused) also had higher
satisfaction with FA life. Further support is given by
the negative associations found between the
single-item satisfaction with FA life and more
maladaptive strategies,®*?* such as behavioral
disengagement, focus on and venting of
emotions, mental disengagement, substance use,
and suppression of competing activities. Most of
these strategies are known as “less useful”, and
are characterized by giving up on the problem or
moving away from it.*?

Future studies, limitations and final considerations

Future studies can further assess the psycho-
metrical properties of the FA COPE Inventory. For
instance, whether the structure also presents a
good model fit and reliability across different
countries. Moreover, future studies could assess
whether the measure is psychometrically suitable
for other age groups (ie, teenagers, children),
through assessing its structure, and by testing for
measurement invariance. Such analyses are
necessary to guarantee whether the FA-COPE can
be reliably used for these different groups and
whether they similarly understand and answer the
measure. Also, whereas our results were in line
with the literature,®?% with active coping,
planning, and acceptance as the most used
coping strategies by adults affected by food
allergy, new studies would allow us to assess
whether children and teenagers use different
coping strategies and check their efficacy over
time. Additionally, future studies could assess
whether comorbidities or chronic conditions
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moderate the link between coping strategies and
quality of life (eg, if certain coping strategies are
more effective for some patient groups than for
others) which would allow to make more
tailored recommendations. However, as our
measure is focused on FA, it is unlikely that
these health conditions would influence the
psychometric properties of the FA-COPE
Inventory.

Finally, future studies can assess the impact of
applying these coping strategies daily to deal with
FA, and how these influence quality of life vari-
ables. Many socio-psychological variables (eg, the
threat of exposure, need for vigilance) can seri-
ously impact food allergy quality of life.®**
Therefore, those affected by FA can use different
coping strategies to deal with these diverse
variables to achieve a higher quality of life and
minimize the impact of the disease. For instance,
is it possible that using active coping leads
longitudinally to higher levels of well-being?
Further, can strategies such as acceptance and
humor lead individuals to perceive their lives as
“more normal”? Identifying coping strategies that
have a more substantial influence on the quality of
life is crucial for developing interventions that help
increase adaptive responses to food allergy,
thereby reducing the use of maladaptive strate-
gies. In FA research, several disease-focused
quality of life questionnaires have been devel-
oped over the years,*® such as the Food Allergy
Quality of Life Questionnaire, which is available
for many age groups.'’**  Therefore,
longitudinally assessing these relations between
coping strategies and FA quality of life is
essential for future research

To conclude, adapting the well-known COPE
Inventory to food allergy is an essential step in FA
research, which helps to identify the most
commonly used strategies to deal with the dis-
ease. These patient-related outcome measures
(PROMs) are increasingly used in practice,
research, and clinical trials, with National Institute
for Health and Care Excellence (NICE) and the US
Food and Drug Administration (FDA) empha-
sizing their importance. Also, these disease-
specific measures can help assess the disease’s
unique impact on the studied variable. Therefore,
it is crucial to specify their assessment as a
consequence of FA when assessing coping

strategies, leading to more reliable results and
novel insights.
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