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Abstract
Purpose The use of psychometric instruments to measure latent concepts is common. The development of these instruments 
usually involves mechanisms to reduce response bias, such as the inclusion of reversed items. The aim of this study was 
to investigate method effects related to the wording direction of the Social Physique Anxiety Scale (SPAS) items, a one-
dimensional instrument that assesses individual’s level of anxiety when others observe their body.
Methods In total, 152 Brazilian adults (65.8% female) answered 2 formats of the SPAS: the original with 12 items (7 regular 
and 5 reversed); and a new format with all items written in the same direction (i.e., regular). Both formats were filled out at 
different times and alternately. Differential item functioning analysis (DIF) and confirmatory factor analysis were conducted.
Results The original SPAS did not fit the data, but after allowing covariances between all reversed items, the fit improved. 
The wording effect was supported by the DIF, indicating a better fit to the data for the new format with all items worded in 
the same direction.
Conclusion The wording of the SPAS items had effect on the psychometric properties of instrument. When the wording of 
the reversed items was modified, the factor model fitted the data. Future studies should take these findings into account and 
evaluate the SPAS with all items worded in the same direction in different contexts.
Level of evidence Descriptive (cross-sectional) study, Level V.

Keywords Method effect · Item wording direction · Methodological artifact · Scale · Social physique anxiety

Introduction

Methodological issues and wording effects

The use of self-reported psychometric instruments is 
increasingly common in scientific and clinical settings. The 
items and response scales of these tools are usually devel-
oped based on theoretical and methodological frameworks 
[1, 2]. One of the strategies to reduce response bias, such as 
acquiescence—the tendency to respond positively to items 
irrespective of the content—is including items worded in 
opposite directions, but with equivalent content to evaluate 
the same construct [3, 4].

Positive statements or statements that directly evaluate 
the construct (e.g., happiness) are generally considered 

regular items (e.g., “I feel happy”). Negative statements 
are considered reversed items, and can be written using a 
word with an opposite meaning (e.g., “I feel sad”) or add-
ing a negative word or expression of the regular item (e.g., 
“I don't feel happy”). When regular and reversed items are 
used simultaneously to evaluate a construct, the responses 
for reversed items are reversed and combined with the 
responses of the regular items, except when reversed item 
is an opposite statement to a regular item (e.g., “I don't feel 
sad”) [5].

Some researchers suggest that combining regular and 
reversed items can help reduce response bias, especially in 
one-dimensional measures [6]. However, not all reversed 
statements have an exact reversed meaning; for example, 
stating that “the weekend was good” can be different from 
saying that “the weekend was not bad” [7]. In addition, 
regular items have been shown to provide more accurate 
answers [5] and reversed items are more challenging to be 
well understood [1, 2, 6, 8–10]. Therefore, reliable answers 
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to reversed items depend on the respondent’s ability to care-
fully read and interpret the item and the response scale.

Studies have shown that the use of regular and reversed 
items in an instrument can produce different psychometric 
results compared to having all items in the same wording 
direction [11–13]. Thus, to achieve good validity and reli-
ability estimates, instruments with both regular and reversed 
items may need different dimensions to separate positive and 
negative statements or have reversed items excluded [14]. In 
such cases, the existence of a methodological artifact asso-
ciated with the wording of the items should be investigated 
to control or minimize response bias as this can affect the 
instrument’s psychometric properties and make the interpre-
tation of results unclear [10, 11, 15–18].

An instrument that has a method effect associated with 
the wording direction of the items is the Rosenberg Self-
Esteem Scale (RSES). This scale was developed to inves-
tigate self-esteem with a one-dimensional model including 
regular and reversed items. In view of the poor-fit of the 
RSES original model in different contexts, researchers found 
that the poor psychometric properties were related to the 
wording of items [16, 18, 19]. Other instruments have shown 
a method effect associated with the wording of items, such as 
the Revised Life Orientation Test (LOT-R) [8], the Maslach 
Burnout Inventory—Student Survey (MBI-SS) [20], and the 
Social Physique Anxiety Scale (SPAS) [15, 17, 21].

The present study

The main purpose of this study was to investigate method 
effects related to the wording direction of the SPAS items. 
This scale was developed to assess social physical anxiety 
[22], which is an affective reaction of an individual when 
their body is judged, factually or hypothetically, by other 
people [23]. In general, individuals seek to make good 
impressions on others, especially when it comes to physical 
characteristics, because there is a “beauty-is-good” stereo-
type [24]. When feeling unable to obtain positive reactions, 
some people may react negatively, which might lead to low 
self-esteem [25] among other issues.

The SPAS was originally proposed by Hart, Leary, and 
Rejesk [22] as a one-dimensional scale, consisting of 12 
items, 7 of which are negative statements (regular items: 3, 
4, 6, 7, 9, 10, and 12) and 5 are positive ones (reversed items: 
1, 2, 5, 8, and 11). This structure has been questioned due 
to the poor goodness-of-fit indices found in the literature. 
The first considerations on the wording effect of the SPAS 
were made based on second item, which is: “I would never 
worry about wearing clothes that might make me look too 
thin or overweight” [26, 27]. The studies suggested remov-
ing the expression “would never” to match the regular items. 
This change was adopted in subsequent studies [28–30] and 

second item was maintained in the factorial model, as it pre-
sented a better factor loading.

The other four reversed items of the SPAS have also 
seem to hinder a good fit of the model. Therefore, some 
reduced or modified models of the SPAS, in which one or 
more reversed items are excluded, are being proposed as 
more suitable. As far as we know, at least 19 different SPAS 
factorial models are available (see Supplementary Material). 
Although there is a tendency to use one-dimensional mod-
els, the two-dimensional model containing two correlated 
factors (“Expectations of Negative Physique Evaluation” 
and “Comfort with Physique Presentation”) that separate 
regular and reversed items is also being used [27, 31, 32]. 
Interestingly, when second item is presented as a regular 
item, it loads on the “Expectations of Negative Physique 
Evaluation” factor [33]. However, as the two-factor model is 
formed by different concepts built on the wording direction 
of the items, it has been criticized [17, 32].

In an attempt to maintain the original proposal of the 
SPAS to evaluate a single construct and to overcome the 
problem related to the two-factor model, a higher order fac-
tor model (i.e., two first-order factors subordinate to one sec-
ond-order factor) was proposed [27, 31, 33]. However, this 
second-order model has also been criticized, as the “Com-
fort with Physique Presentation” is not exactly a dimension 
of social physique anxiety, but a concept related to it [34]. 
Although a considerable number of studies have assessed 
the validity and reliability of the SPAS [15, 17, 21, 28, 32], 
a more detailed investigation on the influence of the word-
ing of the items on psychometric properties of the instru-
ment is scarce. As far as we know, no study has investigated 
the effect of modifying SPAS items’ wording so that all are 
worded in the same direction.

Another important aspect related to the SPAS is its sev-
eral cross-cultural adaptations. The tool has been adapted 
for use in China, Japan and Korea [35], Portugal [36], Swe-
den, Estonia, and Turkey [28], France [29], Spain [28, 37], 
and Brazil [38–40]. In some occasions, there is more than 
one version available to be used in the same culture. For 
example, two independent studies with Spanish speakers 
have carried out the cross-cultural adaptation of the SPAS 
for use in Spain [28, 37]. The same occurred with studies 
carried out in Portugal [36, 41] and Brazil [38–40]. These 
different adaptations may lead to disparity in SPAS results, 
since the idiomatic content of the items is not standardized. 
Therefore, developing a unified Portuguese-language version 
of the SPAS—based on existing ones—will be relevant for 
use in future protocols.

Objectives and hypothesis

The aim of this study was to investigate the wording direc-
tion of the SPAS items as a possible response bias. Data 
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were collected in Brazil by applying the scale in 2 formats: 
(A) the original with 12 items—7 written as regular state-
ments and 5 written as reversed statements; and (B) the new 
proposal with all items in the same wording direction, i.e., 
as regular statements. Our hypothesis was that the SPAS’ 
one-dimensional model with all items written in the same 
direction (i.e., regular items) has better psychometric prop-
erties when compared to the original with items written in 
opposite directions (i.e., regular and reversed items). The 
secondary objective was to develop a unified Portuguese-
language version of the SPAS based on the available ver-
sions in the literature.

Methods

Participants

Participants 18 to 40 years old were recruited from a pub-
lic university in the state of São Paulo, Brazil, with a non-
probability method, as data were collected in September 
and October 2021, when restrictions were imposed due to 
the novel coronavirus disease (COVID-19). This sample 
is in line with the original SPAS study, which was devel-
oped based on responses from individuals who were at a 
university [22]. The exclusion criteria were: being pregnant 
or breastfeeding, blindness, having been diagnosed by a 
clinician with a mental disorder in the last 6 months (self-
reported), and low educational level (i.e., incomplete ele-
mentary [basic education] or secondary school). Information 
about age, education level, physical exercise, monthly family 
income, weight, and height were included in the question-
naire. Educational level was investigated using the Brazilian 
Criteria [42]. Self-reported body weight and height were 
used to calculate the body mass index (BMI) and for anthro-
pometric nutritional status classification [43]. It should be 
mentioned that the characteristics of the sample (e.g., non-
clinical, adults, both sexes) were chosen based on a previous 
cross-sectional study carried out with SPAS [32], which the 
hypothesis of the method effect associated with the wording 
direction of items was raised.

In total, 165 people were first included in the study, but 
13 (7.9%) did not complete the second SPAS format and 
were excluded. Thus, the final sample was composed of 152 
individuals. This sample size was adequate, as the minimum 
calculated was 134 individuals using a ratio of 5 participants 
per parameter (k) of the original SPAS model (k: 12 factor 
loadings + 12 residuals) and a dropout rate of 10% [44].

Most participants were women (62.5%), the average age 
was 27.7 (standard deviation [SD] = 5.2) years, the majority 
(71.1%) reported having higher education and 28.3% of the 
rest of the sample reported having started higher education, 
and 0.6% indicated having completed the secondary school. 

A total of 65.6% of the sample reported performing physical 
exercise, 13.8% had a monthly income higher that R$ 11,262 
(Brazilian reals), 14.5%, from R$ 8,641 to R$ 11,261, 60.5% 
from R$ 2,005 to R$ 8,640, 7.2% from R$ 1,255 to R$ 2,004 
and 4.0% less than R$ 1,254 (exchange rate in June 2022 
was 1 US dollar to 5.23 Brazilian reals). Mean BMI of the 
sample was 25.0 (SD = 4.9) kg/m2 and normal weight was 
the most prevalent nutritional status category (56.6%), fol-
lowed by overweight (27.0%), obesity (13.2%), and under-
weight (3.2%).

Measure

Respondents filled the SPAS items based on how the state-
ment is characteristic of them using a five-point Likert-type 
response scale (1 = “not at all characteristic of me” to 
5 = “extremely characteristic of me”). Although the facto-
rial model originally proposed was one-dimensional with 
12 items [22], a wide variety of alternative models is avail-
able in the literature (see Supplementary Material). Because 
of the possibility of a methodological artifact due to items 
wording, the present study investigated SPAS in its original 
model.

First, the available versions of the SPAS from Brazil 
[38–40] and from Portugal [36] were used for the develop-
ment of a unified Portuguese-language version by collabo-
rative researchers from the Body Image, Physical Exercise, 
and Psychometrics fields of study native to Brazil (N = 2) 
and Portugal (N = 2). The process involved using words and 
expressions that could be well understood in both countries 
while keeping the original content following international 
protocols [45, 46]. After building the unified Portuguese-
language version of SPAS, the five reversed items were 
modified to be in a similar wording as the others, that is, as 
negative statements in relation to social physique anxiety. 
Thus, we obtained two formats of the scale: SPAS-A: the 
original with seven regular items and five reversed items; 
and SPAS-B: the new proposal with all items written in the 
same direction (i.e., as regular items). Table 1 shows the two 
formats of SPAS. Importantly, we requested and received the 
SPAS author’ authorization to use it in this study.

Procedure

First, three researchers were trained to perform data col-
lection to standardize procedures and avoid bias. The study 
was announced by email and in social media to students 
and staff of the university where the study was conducted. 
We received digital feedback from 171 people who were 
scheduled to come to the university, in groups of a maxi-
mum of 6 people. On the day of data collection, individuals 
who met the eligibility criteria (n = 165) received the Free 
and Informed Consent Term with detailed information about 
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the study and all of them signed the document voluntarily 
agreeing to participate in the research that was approved by 
the Ethics Committee from the university where the study 
was conducted.

Then, the participants were randomly divided into two 
groups to complete the survey, using paper and pen, in a 
room with chairs distanced by 1.5 m. All participants first 
completed the personal characteristics form. The SPAS 
items were completed in two stages, in a crossover design. 
First, half of the participants received, at random (according 
to an alphanumeric code), the SPAS original format (SPAS-
A) or the new one (SPAS-B). After a washout period of 7 

days, the participants returned to the lab and filled the format 
that was not answered in the previous session. A total of 152 
individuals completed the 2 stages.

Data analysis

The psychometric sensitivity of the SPAS items was veri-
fied for both formats of the scale (i.e., SPAS-A and SPAS-
B) by calculating mean, median, mode, standard deviation, 
skewness, and kurtosis. For skewness and kurtosis, absolute 
values less than 2, indicated the absence of a severe violation 
of the assumption of normality of data distribution [44, 47].

Table 1  English and unified Portuguese-language versions of the Social Physique Anxiety Scale (SPAS)

*Reversed item (original). SPAS-B: revised version with all items with wording in the same direction (i.e., regular items)
† Modified item (proposed in this study). The unified Portuguese-language version was developed from the content published in Brazil by Hart 
(2003), by Souza and Fernandes (2009), and by Campana (2011) and in Portugal by Malheiro and Gouveia (2001)

Item English version Item Unified Portuguese-language version (SPAS-B)

For each item, respondents indicate the “degree to which the 
statement is characteristic or true of you” on a 5-point scale 
(not at all, slightly, moderately, very, extremely characteristic)

Opções de resposta:
(1) nada característico ou verdadeiro para mim
(2) ligeiramente característico ou verdadeiro para mim
(3) moderadamente característico ou verdadeiro para mim
(4) muito característico ou verdadeiro para mim
(5) extremamente característico ou verdadeiro para mim

1* I am comfortable with the appearance of my physique/figure 1* Eu estou tranquilo com a aparência do meu corpo
1† I am not comfortable with the appearance of my physique/figure 1† Eu não estou tranquilo com a aparência do meu corpo
2* I would never worry about wearing clothes that might make me 

look too thin or overweight
2* Eu nunca iria me preocupar em vestir roupas que pudessem me 

fazer parecer muito magro ou acima do peso
2† I worry about wearing clothes that might make me look too thin 

or overweight
2† Eu me preocupo em vestir roupas que pudessem me fazer parecer 

muito magro ou acima do peso
3 I wish I was not so uptight about my physique/figure 3 Eu queria não ser tão tenso com relação ao meu corpo
4 There are times when I am bothered by thoughts that other 

people are evaluating my weight or muscular development 
negatively

4 Tem horas que eu fico chateado por pensar que outras pessoas 
estão avaliando meu peso ou meu desenvolvimento muscular 
negativamente

5* When I look in the mirror I feel good about my physique/figure 5* Eu me sinto bem quando vejo meu corpo no espelho
5† When I look in the mirror I do not feel good about my physique/

figure
5† Eu não me sinto bem quando vejo meu corpo no espelho

6 Unattractive features of my physique/figure make me nervous in 
certain social settings

6 As características pouco atraentes do meu corpo me deixam 
nervoso em certos ambientes sociais

7 In the presence of others, I feel apprehensive about my phy-
sique/figure

7 Na presença dos outros, eu me sinto apreensivo quanto ao meu 
corpo

8* I am comfortable with how fit my body appears to others 8* Eu estou confortável em relação ao que os outros acham do meu 
corpo

8† I am uncomfortable with how fit my body appears to others 8† Eu não estou confortável em relação ao que os outros acham do 
meu corpo

9 It would make me uncomfortable to know others were evaluat-
ing my physique/figure

9 Eu ficaria desconfortável se soubesse que outras pessoas estão 
avaliando meu corpo

10 When it comes to displaying my physique/figure to others, I am 
a shy person

10 Quando vou exibir meu corpo para os outros, eu sou uma pessoa 
tímida

11* I usually feel relaxed when it is obvious that others are looking 
at my physique/figure

11* Eu normalmente me sinto relaxado quando percebo que os outros 
estão olhando meu corpo

11† I usually do not feel relaxed when it is obvious that others are 
looking at my physique/figure

11† Eu normalmente não me sinto relaxado quando percebo que os 
outros estão olhando meu corpo

12 When in a bathing suit, I often feel nervous about the shape of 
my body

12 Quando estou de roupa de banho, eu normalmente me sinto 
nervoso com a forma do meu corpo
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Then, differential item functioning (DIF) was used to 
verify the measurement equivalence of the two formats of 
scale (i.e., SPAS-A and SPAS-B) by ordinal logistic regres-
sion based on the likelihood ratio χ2 test using a significance 
level of 1%. The responses given by the participants to the 
reversed items were recoded to match the responses to the 
regular items. DIF is classified as uniform (i.e., if the effect 
is constant) or non-uniform (i.e., if the effect varies), but 
we performed an overall test of “total DIF effect” aiming to 
control for Type I error to identify both uniform and non-
uniform effects. Items with a “total DIF effect” (p < 0.01) 
were considered non-equivalent, i.e., changing only one 
word/term were perceived by participants differently [48].

The psychometric properties of the SPAS’ one-dimen-
sional model considering the two formats were investigated 
based on the proposal by Anastasi [3] and as described by 
Marôco [44]. These authors suggest evaluating the construct 
validity (i.e., factorial, convergent, and discriminant), as well 
as verifying the reliability of the data. Factorial validity was 
used to verify the wording effect of the SPAS items. The 
correlated traits–correlated uniqueness (CTCU) was used 
as described in previous studies [15, 19]. The CTCU treats 
the wording effect of the items as a methodological artifact 
controlling for the wording direction, since the errors of all 
items written in the same direction are correlated. Using 
the data set from the SPAS-A (original), four one-dimen-
sional models were tested: (1) model without correlated 
uniqueness between items (SPAS-A); (2) model including 
correlated uniqueness between reversed items (SPAS-A+); 
(3) model including correlated uniqueness between regular 
items (SPAS-A−); (4) model including correlated unique-
ness between both reversed and regular items (SPAS-A±). 
The presence of method effects was determined when the 
fit of the models to the data including correlated uniqueness 
(SPAS-A+, SPAS-A−, and SPAS-A±) was better compared to 
the model without correlated uniqueness (SPAS-A). A fifth 
one-dimensional model was tested using the dataset from 
the SPAS-B, without correlated uniqueness between items.

Confirmatory factor analysis (CFA) was carried out in the 
five models to test the fit to the data using the robust Weighted 
Least Squares Mean and Variance Adjusted (WLSMV) esti-
mation method. The goodness-of-fit was analyzed by the 
Comparative Fit Index (CFI), the Tucker–Lewis Index (TLI), 
and the Standardized Root Mean Square Residual (SRMR). 
The fit was considered good when CFI and TLI > 0.95 and 
SRMR < 0.08 [49, 50]. The factor loading (λ) for each item 
of the scale was calculated and values greater than 0.50 were 
considered adequate [47]. Convergent validity was investigated 
based on the proposal by Fornell and Larcker [51], which is 
supported by Hair et al. [52] and Marôco [44]. The average 
variance extracted (AVE) was calculated using the factor load-
ings of the items and values ≥ 0.50 were considered adequate. 
Reliability was verified from the omega (ω) [53] and ordinal 

alpha (α) coefficients [54, 55]. The nonlinear structural equa-
tion modeling reliability coefficient (ρNL) was also calculated 
[56, 57]. For all coefficients, values greater than 0.70 were 
considered adequate [58].

Descriptive analyses were performed using SPSS Statis-
tics for Windows, Version 22.0 (Armonk, NY: IBM Corp.). 
Psychometric analyses were performed in RStudio, Version 
2022.02.0 + 443 (RStudio Team, 2022) with the lavaan [59], 
semTools [60], pbivnorm [61], psych [62], and lordif [48] 
packages.

Results

Table  2 shows the descriptive statistics of the SPAS 
responses of the two formats tested. No severe violation 
of data normality was found indicating the adequate psy-
chometric sensitivity of the items. The results of the DIF 
analysis (see Table 2) indicated that the reversed items were 
not equivalent (p < 0.01) between the two formats. For the 
regular items, equivalence was observed (p > 0.01).

Table 3 shows the goodness-of-fit indices for each model 
tested considering the two formats applied of the SPAS. The 
original factor model (SPAS-A) presented indices lower than 
the cutoff points recommended for a good fit. Furthermore, 
the fit of the models tested with CTCU (i.e., SPAS-A+, 
SPAS-A−, and SPAS-A±) was adequate to the data, which 
shows the occurrence of method effect associated with items 
wording. When the SPAS factor model was tested with all 
items written in the same direction (i.e., new proposal—
SPAS-B), an adequate fit was found (see Table 3), which 
indicates method effect associated with items wording. The 
factor loadings of the items were all above the recommended 
value (λ > 0.50) in both formats, but the SPAS-B had higher 
estimates (see Fig. 1).

The convergent validity and reliability estimates are 
shown in Table 3. The AVE values were adequate in both 
formats (values > 0.50), but a higher one was found for the 
SPAS-B (0.74) compared to SPAS-A (0.60). With regard 
to data reliability, all the calculated coefficients were ade-
quate (values > 0.70), but higher values were identified for 
the SPAS-B (0.94–0.97) compared to SPAS-A (0.82–0.94). 
Importantly, a strong and significant correlation (r = 0.96, 
p < 0.001) was observed between the two formats of the 
SPAS, confirming the preservation of the theoretical con-
struct from one version to the other (see Fig. 1).

Discussion

This study examined—using a crossover design—the 
potential effect of the wording direction of the SPAS items 
to produce bias. The fit of the SPAS-A, which included 
regular and reversed items, was poor, corroborating 
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previous studies [15, 17, 27, 28, 31, 32, 35, 63]. For this 
reason, most studies make adaptations to the scale, such as 
items exclusion, insertion of covariance, and construction 
of dimensions. In this way, a question that arises is: Why 
is the SPAS such an unstable instrument?

Some studies point out that the weakness of the SPAS 
one-dimensional model may be related to items with regu-
lar and reversed wording to evaluate a single construct [15, 
17, 33]. According to the results of our DIF analysis, the 
reversed items were not equivalent to their counterparts 
in the A and B formats, suggesting that the statements are 
interpreted differently by respondents. As the conceptual 
meaning of the reversed statements did not change, but 

the responses were affected, the presence of a response 
bias is suspected.

Most of the SPAS factor models described in the litera-
ture have excluded at least one reversed item, usually items 
two or eleven, which are generally the most problematic 
ones, as they include opposite content in relation to others 
[28]. When maintained, second item had the wording often 
modified before the scale was applied, improving its perfor-
mance [28–30, 33, 64]. Although the inclusion of items with 
regular and reversed wording is common in the development 
of an instrument [11], our findings suggested that this does 
not seem to be an effective method for the SPAS, as it could 
be the artifact that contributed to the factorial instability of 

Table 2  Descriptive statistics of items of the Social Physique Anxiety Scale (SPAS) and differential item functioning (DIF) analysis

SD standard deviation, SPAS-A items with original wording (i.e., seven regular items and five reversed items), SPAS-B all items with wording in 
the same direction (i.e., regular items)
† Reversed items in the SPAS-A version
‡ p value for differential item functioning using for Chi-square test (SPAS-A vs. SPAS-B)
* p < 0.05

SPAS-A SPAS-B

Item Mean Median Mode SD Skewness Kurtosis Mean Median Mode SD Skewness Kurtosis DIF‡

1† 2.79 3.00 3.00 1.10 − 0.12 − 0.88 2.70 3.00 2.00 1.16 0.38 − 0.58  < 0.001*
2† 2.59 3.00 3.00 1.18 0.16 − 0.98 2.59 3.00 3.00 1.22 0.27 − 0.87  < .001*
3 2.87 3.00 2.00 1.30 0.27 − 1.09 2.72 2.00 2.00 1.38 0.31 − 1.19 0.602
4 2.60 2.00 2.00 1.27 0.42 − 0.89 2.47 2.00 1.00 1.26 0.45 − 0.83 0.259
5† 2.69 3.00 3.00 1.02 − 0.13 − 0.69 2.55 2.00 2.00 1.13 0.44 − 0.57  < .001*
6 2.53 2.00 2.00 1.21 0.51 − 0.70 2.51 2.00 2.00 1.25 0.52 − 0.71 0.448
7 2.24 2.00 2.00 1.14 0.81 − 0.08 2.20 2.00 2.00 1.14 0.78 − 0.18 0.920
8† 2.76 3.00 3.00 1.05 − 0.20 − 0.97 2.25 2.00 2.00 1.19 0.78 − 0.28  < .001*
9 3.27 3.00 3.00 1.26 − 0.10 − 1.08 3.10 3.00 3.00 1.26 − 0.01 − 1.05 0.624
10 3.00 3.00 3.00 1.18 0.12 − 0.82 2.93 3.00 2.00 1.22 0.08 − 1.02 0.458
11† 1.91 2.00 1.00 .94 0.63 − 0.71 2.96 3.00 2.00 1.24 0.10 − 1.01  < 0.001*
12 2.83 3.00 2.00 1.25 0.25 − 0.93 2.74 3.00 2.00 1.29 0.30 − 0.93 0.480

Table 3  Psychometric 
properties of the tested one-
factor models of the Social 
Physique Anxiety Scale (SPAS)

SPAS-A items with original wording (i.e., seven regular items and five reversed items), SPAS-A+ items with 
original wording including correlated uniqueness between all reversed items (1, 2, 5, 8, and 11), SPAS-A− 
items with original wording including correlated uniqueness between all regular items (3, 4, 6, 7, 9, 10, 
and 12), SPAS-A± items with original wording including correlated uniqueness between both reversed and 
regular items, SPAS-B all items with wording in the same direction (i.e., regular items), CFI comparative fit 
index, TLI Tucker–Lewis index, SRMR standardized root mean square residual, λ factor loading, AVE aver-
age variance extracted, α ordinal alpha coefficient, ω omega coefficient, ρNL nonlinear structural equation 
modeling reliability coefficient

Model CFI TLI SRMR λ AVE α ω pNL

SPAS-A 0.94 0.93 0.08 0.59—0.86 0.60 0.94 0.93 0.82
SPAS-A+ 0.97 0.96 0.06 0.53—0.88 0.56 0.94 0.89 0.82
SPAS-A− 0.98 0.97 0.04 0.58—0.87 0.51 0.94 0.92 0.82
SPAS-A± 1.00 1.00 0.00 0.59—0.91 0.51 0.94 0.80 0.82
SPAS-B 0.97 0.96 0.06 0.81—0.92 0.74 0.97 0.96 0.94
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the scale. Therefore, the evaluation of method effects associ-
ated with wording of the SPAS items was the main objective 
of the present work.

Based on the CFA results, a method effect associated with 
items wording was found, which corroborates with previous 
research that analyzed models with correlated uniqueness 
between residual variances of items worded in the same 
direction (i.e., applying CTCU) and found adequate fit in 
different contexts [15, 17, 28]. However, new factor models 
were still proposed for the SPAS, some with different models 
for similar contexts. Therefore, another question that arose 
was: If all the SPAS items were formulated in the same direc-
tion, would the instrument have better psychometric proper-
ties? To assess the issue, a literature search was performed 
on how to appropriately modify the items of the SPAS.

According to Dalal and Carter [11], few studies present 
plausible justifications for the inclusion of positive and 
negative-formulated items to evaluate a single concept. 
The authors also mention that instruments that measure 
anxiety-related factors may require the inclusion of nega-
tively written items in an attempt to arouse feelings of 

“inadequacy” and identify risk behaviors. On the other 
hand, Roszkowski and Soven [6] and Kam and Fan [65] 
report that some people have greater difficulty in correctly 
answering negative items and thus, positive statements 
can work better. However, the subject is controversial, as 
demonstrated by the background information provided by 
researchers themselves. As Kam and Fan [65] suggest, 
investigating what makes negatively written items more 
difficult to understand may be more productive than debat-
ing whether or not to include this type of formulation in 
instruments.

As the reversed items of the SPAS (which are positively 
worded) are fewer than the regular ones, we chose to modify 
them to negatively worded sentences to have all items in 
the same direction, a technique used in other instruments 
with method effects [6, 8, 44]. This modification substan-
tially improved the psychometric properties of the one-
dimensional model of the scale in our sample. In addition, 
we found a strong correlation between SPAS-A (original 
with regular and reversed items) and SPAS-B (new proposal 
with all items written in the same direction) suggesting that 

Fig. 1  Factor loadings of the items of the Social Physique Anxiety Scale (SPAS) considering the two formats. SPAS-A items with original word-
ing (i.e., seven regular items and five reversed items), SPAS-B all items with wording in the same direction (i.e., regular items). *Reversed item



 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

1 3

the modification did not interfere with the concept being 
measured.

Based on our findings, we believe that the best solution 
to assess social physique anxiety as a one-dimensional con-
cept is to use the SPAS-B, which includes all items formu-
lated in the same direction. However, as the results of the 
models tested with CTCU are not exclusive to identify the 
acquiescence effect, we are in agreement with the sugges-
tion of Alessandri et al. [8] and Kam [66] that the decision 
of including or not items with negative and positive wording 
should be evaluated on a case-by-case basis. Roszkowski and 
Soven [6] suggest that when designing an instrument with 
regular and reversed items, strategies must be used to reduce 
response bias, such as balancing the number of items in each 
direction and including an alert note in the instructions about 
reversed items, which demand more attention. These and 
other strategies can be tested in future studies using SPAS 
containing reversed items and not just regular ones.

Finally, this study presents a unified Portuguese-language 
version of the SPAS that was well understood by the partici-
pants in both formats. This version can serve as a starting 
point for future studies in Portuguese-speaking countries. 
However, a pilot study should be carried out before applying 
this version in countries other than Brazil, to verify whether 
conceptual and cultural equivalences [45, 46] are adequate 
for the context, as countries that have the same official lan-
guage might not share cultural aspects. As the modifications 
of the reversed items were minor, the English version of the 
SPAS with all the items worded in the same direction is also 
presented in this study. This can contribute to the conduct of 
future research in English speaking cultures.

Strength and limits

The use of SPAS with the items worded in the same direc-
tion can be useful for clinical practice, especially for psy-
chologists and fitness coaches who can explore why certain 
people are anxious about their body appearance, while oth-
ers are not. With these results in hand, professionals can 
develop strategies to reduce the related symptoms, such as 
discouraging frequent body evaluations and promoting dis-
cussions that contribute to the well-being of the population.

The sample characteristics and the data analysis used can 
be considered the main limitations of the study. We used a 
non-probability sampling method, recruiting mostly young 
adults, of upper middle class, and with high educational 
level, which jeopardize the generalizability of the results. 
We use self-reported weight and height to calculate BMI 
and this may not reflect the truth about anthropometric nutri-
tional status, which is a limitation of the study. The SPAS 
with the items worded in the same direction must undergo 
evaluations before being applied in other contexts, such as in 
older populations and people with lower educational levels. 

In addition, we used the CTCU and DIF analysis to inves-
tigate the method effect associated with the writing of the 
items, but other techniques are available, such as the cor-
related traits–correlated methods (CTCM).

Conclusion

Using a psychometrically sound measure of social physique 
anxiety is important for interventions that aim to prevent 
and treat the anxiety that some people experience when their 
physical appearance is negatively judged by others. In the 
present study, we found that the wording of the SPAS items 
had an effect on the data collected and the modification of 
the reversed statements significantly improved the estimates 
of validity and reliability of the one-dimensional model, 
indicating that the use of the SPAS with all items worded in 
the same direction is preferable. A unified Portuguese SPAS 
version is also presented, contributing to its future applica-
tions in Portuguese-speaking countries.

What is already known on this subject?

The inclusion of items with regular and reversed wording is 
common in the development of psychometric instruments; 
however, this does not seem to be an effective method for the 
Social Physique Anxiety Scale (SPAS). Different factorial 
models of this scale are presented in the literature, as poor 
psychometric properties of the one-dimensional model are 
commonly found and may be related to the reversed items.

What this study adds?

This study examined and found a potential effect of the 
wording direction of the reversed items of the Social Phy-
sique Anxiety Scale (SPAS) to produce bias. When the 
wording of these items was modified, the psychometric 
properties of the one-dimensional model improved sub-
stantially, indicating that formulating all items in the same 
direction can produce valid and reliable data to assess social 
physical anxiety.
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