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The use of extensive questionnaires has the limitation of filling time bias, related to the

ability to focus and accurately respond to many items, justifying the necessity for a brief

version. This study aimed to build a brief version of the Caffeine Expectancy Questionnaire

in Brazil (B-CaffEQ-BR) composed of 21 items divided into seven factors, with as

adequate consistency and reproducibility as the full version. Quantitative procedures

using statistical modeling were applied using the CaffEQ-BR (full version) database

keeping the Mean Absolute Error (MAE) (based on the full version) <0.5 and Cronbach’s

α and Intraclass Correlation Coefficient (ICC) ≥0.7. The expert panel (n = 3), in a blind

design, evaluated the semantic structuring within the options indicated by previous

statistical modeling until the agreement of the expert panel. The participants (n = 62),

Brazilian adults who were regular caffeine consumers (175.8 ± 94.4 mg/day), of whom

62.9% were women, 33.1 ± 9.7 years, 24.5 ± 3.8 kg/m², and 62.9% of whom self-

identified as white, were asked to respond twice to the online questionnaire in 48–

72 h. The first sample (n = 40) tested interobserver reproducibility with the double

application of B-CaffEQ-BR. Another sample (n = 22) answered the CaffEQ-BR (full

version) and B-CaffEQ-BR, and the last sample (n = 18) performed the reverse process.

The B-CaffEQ-BR presented excellent internal consistency (Cronbach’s α ≥ 0.729)

and overall reproducibility (ICC ≥ 0.915) for the entire questionnaire and its seven

factors. The B-CaffEQ-BR can be a valuable tool in caffeine research with the Brazilian

adult population.

Keywords: short, brief, questionnaire, assessment, caffeine, expectancy, Brazilian-Portuguese

INTRODUCTION

Caffeine is the most consumed psychoactive substance globally (1), used mainly in coffee, which
forms a part of Brazilian eating habits (2–4). In addition, caffeine is the most common active
ingredient in coffee, mate, guarana, green tea, cocoa, and its derivatives (5). Caffeine is widely
studied and presents several guidelines for use, dosage, and safe consumer limits (<400mg/day) (6–
8). The intake of products containing caffeine is associated with its taste characteristics, population
eating habits, and the expectations related to the effects of caffeine on the body (i.e., physiological
and performance aspects) (9).

Studies confirm that the expected effects of caffeine play a subjective role in the belief around
its consumption (10–12). Thus, the expectations associated with caffeine consumption and its
effects can play an essential role in the development, maintenance, and reinforcement of their
consumption showing the importance of knowledge about the subjective perceptions of caffeine
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consumption (9, 12, 13). In this regard, validated questionnaires
to assess caffeine expectancy have been recently published to
understand the expectations of caffeine effects (i.e., mood,
appetite, sleep/wakefulness, physical performance, and other
factors) and consumption (9, 13–15).

Chronologically, Heinz et al. (12) developed the Caffeine
Expectation Questionnaire (CEQ) composed of 37 items
distributed in four factors that represent (i) “withdrawal
symptoms,” (ii) “positive effects,” (iii) “acute negative effects,”
and (iv) “mood effects.” Subsequently, Huntley and Juliano
(14) developed the Caffeine Expectancy Questionnaire (CaffEQ),
which consists of 47 items divided into seven factors: (i)
“addiction,” (ii) “energy and mental activity,” (iii) “appetite
suppression,” (iv) “improved mood/sociability,” (v) “improved
physical performance,” (vi) “anxiety and negative effects,” and
(vii) “sleep disorders.” In the process of translation and cultural
validation, Schott et al. (15) validated the CaffEQ for the
adult German-speaking population (Germany, Austria, and
Switzerland). More recently, Kearns et al. (13) proposed a
brief English version of CaffEQ validated in a sample (n =

975) of undergraduate adult students from the United States
of America (US). They reduced the questionnaire from 47 to
20 items preserving the original seven factors, with satisfactory
internal and external consistency, stating that the use of short
questionnaires is better accepted by the public, especially in the
context of a self-applied questionnaire.

Our group recently published the Caffeine Expectancy
Questionnaire in Brazil (CaffEQ-BR) (16) with semantic
translation and cultural validation to Brazilian–Portuguese
language based on the wide application covering all the states
of the Brazilian territory (n = 4,202). CaffEQ-BR presented
satisfactory consistency and reproducibility as the original
version (CaffEQ), maintaining the seven factors and the 47
items. One of the difficulties presented in our CaffEQ-BR study
was to apply a lengthy questionnaire in a large population
sample, with a frequent complaint of repetitive items and the
long time required for attentive completion (16). The time
to complete a questionnaire (due to the number of items
and volume of text/words) is inversely associated with the
response rate and accuracy. The length of the questionnaire
(47 items) may hinder the widespread application of this
tool (17). Therefore, brief versions of questionnaires validated
to specific populations are emphasized to save time and
resources, and to increase the adherence of participants to
the studies. Hence, the development of the brief version of
the Caffeine Expectancy Questionnaire in Brazil (B-CaffEQ-
BR) is justified given the current context of online self-
filling application questionnaires having become a worldwide
trend (18).

Smith et al. (19) reported that some questions must be
considered when developing a brief version of the questionnaire:
(i) developing the brief version of a previously sufficiently
validated full version; (ii) showing that the brief version preserves
the coverage of the content of each factor and the scale of each
factor is measured in the same way; (iii) showing that the brief
version has an adequate variety of equivalent overlap and the

ability to reproduce the factorial structure; (iv) showing that each
factor in the brief form is valid in an independent sample, with
similar or better consistency indexes than the full version; and (v)
showing that the brief version offers significant savings in time
and/or resources. All these assumptions were fully observed in
the construction of the B-CaffEQ-BR.

Even with the brief English CaffEQ (13) questionnaire
previously available in the literature, it is important to emphasize
that the translation and cultural validation of an instrument in
the brief version does not guarantee the achievement of the
same result based on the full version (14). For this reason, we
initially translated and validated the full version of CaffEQ-
BR (16) into Portuguese and Brazilian culture. Therefore, it
was more appropriate to construct the B-CaffEQ-BR version
based on the data obtained in the full version (CaffEQ-BR) with
the treatment of construct from a qualitative and quantitative
methodological perspective.

Therefore, this study aimed to validate the B-CaffEQ-BR. We
hope this study can provide a questionnaire with as satisfactory
internal and external validation as the full CaffEQ-BR version.
The brief version aims to have a similar ability to characterize
according to the expectations of caffeine use in the Brazilian
adult population, with more straightforward application in large
populations, which can be useful in future caffeine studies.

MATERIALS AND METHODS

The present study used the dataset from the full version CaffEQ-
BR, previously validated in the Brazilian–Portuguese language
(16). The CaffEQ-BR consists of seven factors and 47 items,
assessed using a six-point Likert scale. For the construction of the
B-CaffEQ-BR, the present study was carried out in four stages: (1)
Quantitative evaluation by statistical modeling, (2) Qualitative
assessment of semantic structure by the panel of experts, (3)
Internal consistency and reproducibility analysis, and (4) Survey
of full and brief versions by the mixed two-way model.

The study was approved by the Ethics Committee of
the Catholic University of Brasília (Brasília, Brazil) (number:
23019319.3.0000.0029) and followed the guidelines established
by the Declaration of Helsinki. The volunteers were informed
about the study protocol and provided web-based consent. The
research was conducted using a web platform, Google FormsTM

(20). The online form maintained the layout, content, and the
general instructions contained in the original version of CaffEQ-
BR, in addition to self-reported identification data and average
weekly consumption of caffeine sources as described in detail by
Mendes et al. (16).

Quantitative Evaluation by Statistical
Modeling
For the quantitative analysis, from the preliminary information
obtained from the database of full CaffEQ-BR (n = 4,202),
it was possible to obtain all combinations of three items by
a factor whose present Mean Absolute Error (MAE) (21) is
<0.5 and internal alpha consistency of Cronbach’s α ≥ 0.7
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(22). This previous procedure was paramount to providing a
ranking of options for the subsequent semantic analysis of the
specialist panel. The objective of this stage before the qualitative
assessment was to reduce the structure of the full CaffEQ-BR
(seven factors/47 items) (16) for a brief version with seven factors
and 21 items (three items per factor).

Qualitative Assessment of Semantic
Structure by the Expert Panel
In the qualitative analysis, an expert panel (n = 3) assessed the
semantic relevance of items from the ranking indicated by the
quantitative analysis. The funneling process (in a blind design)
was carried out in several stages when the experts unanimously
agreed to maintain or delete the item until three items per factor
remained. Finally, the brief version selected and approved by
the quantitative and qualitative analysis (seven factors/21 items)
was applied to a convenience sample of Brazilian adults living in
Brazil to assess the internal consistency and reproducibility.

Internal Consistency and Reproducibility
The internal consistency and reproducibility of the B-CaffEQ-
BR were analyzed using a convenience sample of Brazilian adults
(n = 40) who were regular caffeine consumers (188.7 ± 106.5
mg/day) and who never had contact with the questionnaire.
They answered the B-CaffEQ-BR twice (test and retest) within
48–72 h intervals (16, 23). These data were applied to analyze
internal consistency and reproducibility due to the convergence
of responses in the test and retest (24).

Survey of Full and Brief Version by the
Mixed Two-Way Model
The composition and psychometric properties of
the brief version were compared with full CaffEQ-
BR. Therefore, another convenience sample (n =

40) of regular caffeine consumers (160.0 ± 71.8
mg/day) was recruited in which half of the participants
(n = 20) first filled out the full CaffEQ-BR and after 48–72 h
(16, 23), they were asked to fill in the B-CaffEQ-BR. The other
half did the reverse process, initially answering the B-CaffEQ-BR
and then the full CaffEQ-BR (within 48–72 h interval). This
method aims to determine whether there was interference from
the “learning bias” issue. According to Smith et al. (19), this
methodological care reinforces the quality and applicability of
the construct.

Statistical Analysis
The MAE test was used to perform the qualitative analysis,
representing the average divergence of the brief and scores of the
full versions, with the zero-value indicating perfect agreement.
The condition of MAE <0.5 means that, on average, this
divergence is <0.5 (i.e., 10% error on a five-point scale) (21).

The reproducibility of the questionnaire between the test
and retest was analyzed by the Intraclass Correlation Coefficient
(ICC). The absolute agreement was used to determine ICC,
considering the average agreement of the two applications.
According to Cicchetti (25), an excellent ICC agreement between

evaluators is considered when the value ≥0.75 and good
agreement is between 0.74 and 0.60. Cronbach’s α was used
to check the internal consistency of questionnaire factors,
where values ≥0.7 indicate that the factors are consistent (22).
The agreement of the B-CaffEQ-BR scores compared to the
full version was assessed using the ICC (absolute agreement)
obtained through a mixed two-way model.

All tests were performed considering a significance level of
5%, using the statistical packages IBM SPSS (Statistical Package
for Social Sciences) version 22 (IBM SPSS Statistics for Windows,
IBM Corp, Armonk, NY, US) and IBM SPSS AMOS (Analysis
of Moment Structures) version 22 (Amos, IBM SPSS, Chicago,
IL, US).

RESULTS

In Figure 1, the flowchart shows the results obtained with the
multiple steps described in the methods. The results present
convergence of the quantitative analysis results by statistical
modeling and semantic agreement obtained by the expert panel.
The B-CaffEQ-BR was performed with a convenience sample
of 62 Brazilian adult usual consumers of caffeine (175.8 ± 94.4
mg/day). The sample profile composed of 62.9% females, 33.1 ±
9.7 years, body mass index 24.5 ± 3.8 kg/m², self-identified as
white 62.9%, 80.6% without a diagnosis of chronic diseases, 71%
physically active (>150 weekly min of physical exercise), 53.2%
with postgraduate education, and 40.3% with average monthly
family income from BRL 10,001.00 to 20,000.00 (BRL 5.76 =

USD 1.00) on the last day of data collection, October 2020.

Internal Consistency of B-CaffEQ-BR
Table 1 shows the internal consistency of Cronbach’s α values
(α ≥ 0.729) for all seven factors and the entire questionnaire
(α = 0.906). These results were obtained with a 55.3% reduction
of the questionnaire, from 47 to 21 items.

Reproducibility and Agreement of
CaffEQ-BR Versions
The overall reproducibility showed an excellent ICC agreement
(brief–brief = 0.978 and full–brief = 0.920) for the entire
questionnaire. Regardless of the order of the applications
of questionnaires (brief–brief or full–brief) the ICC values
are excellent (≥0.780) for all seven factors, except for
“anxiety/negative physical effects” on full x brief analysis
(ICC = 0.726; good agreement) (Table 2). These findings
confirm the agreement between the two versions of CaffEQ-BR.

DISCUSSION

The B-CaffEQ-BR, a brief version of the questionnaire, showed
excellent reproducibility and adequate internal consistency,
similar to the full CaffEQ-BR version (n = 4,202; α = 0.948;
and ICC = 0.976) as previously published (16). These findings
confirm that the convenience sample of Brazilian adult habitual
caffeine consumers was sufficient to verify the reproducibility and
internal consistency of B-CaffEQ-BR. The expectations of the
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FIGURE 1 | Process stages of the brief version of Brazilian Caffeine Expectancy Questionnaire in Brazil (B-CaffEQ-BR). AThree items are defined per factor. In this

case, the factor Physical performance enhancement has only three items, so it was not reduced; Note: Number zero [0] indicates no change.
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TABLE 1 | Internal consistency of the brief version of Caffeine Expectancy

Questionnaire in Brazil (B-CaffEQ-BR) (n = 62A ).

Factors N. items Cronbach’s α

Withdrawal/dependence 3 0.729

Energy/work enhancement 3 0.799

Appetite suppression 3 0.819

Social/mood enhancement 3 0.774

Physical performance enhancement 3 0.909

Anxiety/negative physical effects 3 0.837

Sleep disturbance 3 0.859

Entire questionnaire 21 0.906

An = 62 participants in total, regular adult caffeine consumers in Brazil (175.8 ± 94.4

mg/day). Subsamples: n = 18 brief to brief to full + n = 22 only brief to brief + n = 22 full

to brief.

caffeine effects were similar across all seven factors of B-CaffEQ-
BR compared to the full version (16).

In addition, B-CaffEQ-BR obtained a significant reduction
from 47 to 21 items, presenting a real time saver for completion
(reduction from ∼10 to 5min) (internal data). This substantial
saving of time is important to popularize online surveys (18).
Therefore, the B-CaffEQ-BR fits better to web-based research
demands, and the current model is widely used through the
internet and social networks (13, 15, 16, 20). The questionnaire
is semantically adapted to the Brazilian language and culture
and can be applied to the Brazilian adult population of habitual
caffeine consumers. This instrument is essential for the proper
screening of research participants around caffeine studies (26).
Sometimes, sample heterogeneity can compromise the internal
or external validation of the study (27). The sample profile
regarding the expectations of caffeine effects reduces the possible
confounding variables in the analysis (26, 28).

The application of a methodological and statistical approach
allowed the reduction of the questionnaire resulting in excellent
internal consistency and overall reproducibility for the entire
questionnaire and its seven factors (Tables 1, 2). The possibility
of using the robust database from the full CaffEQ-BR allowed a
targeted selection of the 21 items of the brief version. Thereby,
this study was able to achieve reproducibility and internal
consistency of the brief version without the intention of assessing
the expectations of caffeine effects through the B-CaffEQ-BR.

Regarding Table 1, the internal consistency of the entire
questionnaire is not the average of the factors, but Cronbach’s
α scores considering the whole instrument. The isolated factors
presented a satisfactory Cronbach’s α (α ≥ 0.729), and the entire
questionnaire showed a very satisfactory internal consistency
(α = 0.906). It reinforces the need for factor analysis of the
entire questionnaire (22). Another important aspect was the
semantic evaluation of the panel of experts. In addition to
the statistical approach, semantic analyses were performed by
funneling process to reduce from 47 to 21 items with the seven
factors preserved. The brief English version of the CaffEQ also
presented a similar reduction from 47 to 20 items keeping the

seven factors and showed a satisfactory internal consistency (n=

975; α = 0.93) (13), similar to the original CaffEQ version (n =

1,046; α = 0.96) (14).
Concerning the composition of the B-CaffEQ-BR (21 items)

compared with the brief English version (20 items) (13), we found
that 11 items (47.6%) converge between versions (items: 1, 7, 12,
13, 19, 26, 28, 42, 43, 45, and 46). The English and Portuguese–
Brazilian versions are different, not only in linguistic and cultural
adaptation but also in the selected items in the questionnaire.
Therefore, they must be applied to their respective populations,
for which they were validated.

The adoption of the mixed two-way model was essential
to confirm that, regardless of the order of application (brief–
brief or brief–full), the instrument presented an excellent overall
reproducibility (ICC = 0.978 and 0.920, respectively) (Table 2),
of the full version (ICC = 0.976) (16). This methodological
strategy is an additional precaution to control the learning bias
since the time interval between tests (48–72 h) should solve this
issue. The inversion application order of the questionnaires can
avoid this memorization/learning risk of bias (29).

A relevant result obtained was the high mean value (3.90–
4.26) observed in the “Energy/work enhancement” factor
showing a probable effect on the expectation of stimulating
caffeine effects by the responders. The opposite (improbable
effect) was observed for the “Anxiety factor/negative physical
effects” factor, which presented a mean value <2.0. In all studies
that applied the CaffEQ, the samples were composed of regular
caffeine consumers (13–16). People who presented negative
effects after caffeine consumption are probably not regular
consumers (11, 14). Therefore, a tendency to express more
positive than negative effects is expected (14, 30). Many people
possibly scored high value for “Energy/work enhancement” due
to the expectation of productivity at work and studies, a fact
more observed in Western consumers (30), such as the Brazilian
adults participating in the present study. Other studies show high
consumption of caffeine sources above the population average in
specific groups, such as University students (31, 32) and men of
working age at work (3, 31). In any case, our sample is similar
on the sociodemographic aspects, caffeine consumption, and
expectancy recorded in the CaffEQ-BR full version (16).

The Caffeine Expectancy Questionnaire in Brazil, in full and
brief versions, aims to discover individual caffeine expectancy.
However, the benefits of the brief version are accuracy (as well as
the full version) and quick and easy application. In the sporting
context, performance-related factors have more relevance
(e.g., “energy/work enhancement,” “social/mood enhancement,”
“physical performance enhancement,” and “anxiety/negative
physical effects”). Understanding these expectations is critical
to assess the risk of bias in clinical trials in sports science due
to the ergogenic or ergolytic effects of placebo associated with
the effects of caffeine. Literature shows how the placebo effect
(33, 34), either due to excess or lack of expectation about the effect
of caffeine (12, 14, 35, 36), can represent a possible risk of bias for
the main findings of the research. For example, scores above the
national average for factors may indicate a tendency to respond
to caffeine supplementation. In the comparison of the average
results in Table 2, with the averages observed nationally (16),
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TABLE 2 | Mean (SD) of Caffeine Expectancy Questionnaire in Brazil (CaffEQ-BR) full and brief scores and measure of agreement.

Brief × Brief (n = 40)A Full × Brief (n = 40)A

Factors (n◦ items Full to Brief) Brief 1 Mean (SD) Brief 2 Mean (SD) ICCB Full Mean (SD) Brief Mean (SD) ICCB

Withdrawal/dependence (12 to 3) 3.04 (1.49) 2.98 (1.50) 0.953 2.55 (1.50) 2.69 (1.37) 0.931

Energy/work enhancement (8 to 3) 4.07 (1.36) 4.09 (1.49) 0.920 3.90 (1.36) 4.26 (1.30) 0.829

Appetite suppression (5 to 3) 2.12 (1.37) 2.16 (1.41) 0.975 1.82 (1.19) 1.69 (1.07) 0.908

Social/mood enhancement (6 to 3) 3.19 (1.47) 3.26 (1.45) 0.949 3.07 (1.37) 2.89 (1.27) 0.780

Physical performance enhancement (3 to 3) 3.81 (1.50) 3.87 (1.65) 0.960 3.45 (1.57) 3.90 (1.57) 0.885

Anxiety/negative physical effects (9 to 3) 1.94 (1.08) 1.95 (1.25) 0.915 1.48 (0.66) 1.86 (0.76) 0.726

Sleep disturbance (4 to 3) 3.31 (1.62) 3.08 (1.62) 0.946 2.88 (1.65) 2.65 (1.69) 0.882

Entire questionnaire 3.07 (0.97) 3.05 (0.98) 0.978 2.74 (0.90) 2.79 (0.80) 0.920

An = 18 brief–full and 22 full–brief subsample, regular adult caffeine consumers in Brazil (160.0 ± 71.8 mg/day); B ICC, Intraclass Correlation Coefficient (absolute agreement) obtained

through a mixed two-way model; Likert scale from 1 = Very unlikely to 6 = Very likely.

by factors: withdrawal/dependence, averages between 2.55 and
3.04, national 3.48 (1.43); energy/work enhancement, between
3.90 and 4.26, national 4.14 (1.32); appetite suppression, between
1.69 and 2.16, national 2.24 (1.17); social/mood enhancement,
between 2.89 and 3.26, national 3.41 (1.38); physical performance
enhancement, between 3.45 and 3.90, national 3.47 (1.51);
anxiety/negative physical effects, between 1.48 and 1.95, national
1.78 (0.77); sleep disturbance, between 2.65 and 3.31, national
2.47 (1.62). Moreover, its application in clinical practice, to know
the caffeine expectancy profile, can help to adjust the caffeine
prescription. However, further studies are necessary to evaluate
other applications of CaffEQ-BR with more specific purposes.

Some limitations of the present study must be observed. Web-
based research has an inherent selection bias, limited to those
with access to computers and internet resources, a fact described
and observed in other studies with CaffEQ (13–16). Web-based
research is limited to control environmental factors during the
research application that may add some risk of bias to the data
collected. However, the robustness and consistency of our results
suggest that respondents answered the questions consciously. A
fact observed in the present study is that the average daily self-
reported caffeine intake (175.8 ± 94.4 mg/day) was lower than
that observed in the full CaffEQ-BR (265 ± 159 mg/day) (16)
and slightly higher than Brazil nationwide estimation (115 ± 96
mg/day) (37). This provides indirect evidence that our sample is
regular caffeine consumers with a weekly and daily average that
may reflect the consumption profile of the general population.

CONCLUSION

The B-CaffEQ-BR is available for the Brazilian adult population.
This study provides a reliability questionnaire, expressed
by adequate internal consistency and reproducibility,
similar to the full version of the CaffEQ-BR. The brief
version can characterize the expectations of the effect
of caffeine on adult Brazilian consumers, with more
straightforward and feasible online applications in
large populations, and may be helpful in future studies
on caffeine.
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