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ABSTRACT

Background. Due to the different factorial models available for the Social Physique Anxiety Scale (SPAS), a psychometric study is needed to
identify the most appropriate structure of the scale for a Brazilian sample. Objectives: to estimate the psychometric properties of the SPAS
when applied to a sample of Brazilian adults and to explore a factorial model for the instrument. Methods. First, the original SPAS single-
factor model was assessed for the total sample through confirmatory factor analysis (CFA). The total sample was randomly divided into two
groups. Exploratory factor analysis was carried out in one of the subsamples to identify underlying factors. The new structure was submitted
to CFA using the other subsample. Estimates of convergent validity, discriminant validity, and reliability were also calculated. Results: 979
adults with a mean age of 26.09 (SD = 6.37) years participated in the study, 70.5% of whom were women. A two-factor model was found
in the exploratory analysis with adequate validity indexes and good reliability. Discussion/Conclusion: A two-factor model of the SPAS
presented good indicators of validity and reliability for young Brazilian adults.
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Introduction priori. However, some studies conducted exploratory analyzes and
identified other dimensions for the instrument's factorial model
[8-10]. Currently, there is a lack of consensus on the factorial
structure of the SPAS and, therefore, its validity and reliability are
often under question, suggesting an absence of stability.

Several studies evaluated the original SPAS scale using
confirmatory factor analysis, confirming its validity in different
contexts and proposing different factorial structures for the scale
[11-17]. Versions of the scale are available for different countries
such as the United States [6], England, Estonia, Spain, Sweden,
Turkey [11], Portugal [18], Japan, China, South Korea [16] and
Brazil [8]. One study has verified the SPAS validity and reliability
in a Brazilian sample of men and women from the community [13],
and further studies should compare the psychometric properties of
the scale in different Brazilian samples.

Studies have emphasized that young people experience constant
pressures related to social physical anxiety, being vulnerable to
appearance issues. Thus, the evaluation of this concept in young
adults may help the development of healthcare strategies for this
population [19-21].

Thus, the aim of this study was to estimate the psychometric
properties of the SPAS when applied to a sample of young adults
in Brazil.

Social anxiety is the fear of being judged by other people [1]. This
type of anxiety can occur in different contexts such as academic
presentations, job interviews, leisure activities in public places,
etc [2-4]. Thus, social anxiety is a broad concept that can involve
several aspects of a person’ life and have a negative impact, such
as social anxiety from body appearance, a construct that has been
called social physique anxiety [5,6].

Social physique anxiety started to be investigated when
researchers observed changes in the behavior of people under a
physical evaluation by others [6]. The relevance that social anxiety
with physical appearance can have on self-perception of one’s body
and the possible negative influence on the persons life, encouraged
the investigation of this concept through psychological variables.
The Social Physique Anxiety Scale (SPAS) was thus developed to
assess dysfunctional behaviors regarding physical appearance in a
social context [6,7].

The SPAS was originally developed in English for an American
population by Hart et al, [6]. Its items were constructed by
specialists from the report of individuals who experienced distress
and nervousness when their physical appearance was evaluated by
others. The original scale was presented as a single-factor model
composed of 12 items based on a theoretical model established a
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Methods

Study design and sampling

This was cross-sectional study with non-probabilistic convenience
sampling. The minimum sample size was calculated considering 10
respondents per parameter of the model [22]. As the scale has 24
parameters (items of the instrument and their respective errors),
added by a 20% increase to compensate for losses, the final sample
size was calculated to be 300 individuals.

The sample consisted of men and women aged between 18 and
40 years. Exclusion criteria were being pregnant or lactating, or
under treatment for eating disorders at the time of data collection.
Students, technical-administrative employees, and professors of the
Universidade Estadual Paulista (UNESP, Araraquara campus) were
first invited to participate and asked to advertise the study to other
people, establishing a snowball sampling process.

Sample characterization and study variables

Data on sex, age, marital status, use of substances / medications
or dietary supplements for body change, being on diets for body
change, self-perception about the eating quality, practice of physical
activity, education level of the head of household and economic
level were collected. Body weight (kg) and height (m) were reported
by the participants and used to calculate the body mass index
(BMI) and determine the anthropometric nutritional status [23].
The economic level was estimated using the Brazil Criteria [24].

Measuring instrument

The original SPAS model [6] has a single-factor structure with
12 items and a 5-point Likert-type response scale (1 = not at all
characteristic of me, 5 = extremely characteristic of me), with 5
items (1, 2, 5, 8, 11) formulated in the opposite direction to the
others. In the present study, the Portuguese version of the SPAS
showed by Souza and Fernandes [8] was applied.

Analysis of psychometric indicators

The psychometric sensitivity of the SPAS items was estimated from
summary measures (mean, median and standard deviation) and
distribution [skewness (Sk) and kurtosis (Ku)]. Items with absolute
values of Sk <3 and Ku <7 were considered as having psychometric
sensitivity, i.e., without severe violation of the assumption of
normality.

First, a confirmatory factor analysis (CFA) was carried out to
verify the fit of the single-factor model to the total sample and the
Weighted Least Squares Mean and Variance Adjusted (WLSMV)
was used as the estimation method. The chi-square for degrees of
freedom ratio (x?/df), comparative fit index (CFI), Tucker-Lewis
index (TLI), and the root mean square error of approximation
(RMSEA) were used to evaluate the quality of the fit of the model
to the data [25,26]. The fit was considered acceptable when yx2/df
<5.0, CFI and TLI >0.90, and RMSEA <0.10 [26]. In addition, the
factor weight (\) of each SPAS item was calculated and considered
adequate when >0.40. When the fit of the model was not acceptable,
the modification indices greater than 11, calculated using the
method of Lagrange Multiplier (LM), was analyzed.

As the polychoric matrix did not converge in the SPAS single-
factor model, an exploratory factor analysis (EFA) was carried out
to verify whether the theoretical proposal of two factors [10,15,27],
based on the content of the items used in the development of the
instrument, could be considered adequate for the study sample. The
total sample (n = 979) was randomly divided into two subsamples
[subsample 1 for exploratory analysis (n = 506) and subsample 2
for confirmatory analysis (n = 473)]. The factors underlying the
data were estimated in a subsample and, based on this result, a

theoretical evaluation of the items’ content grouped by factor was
carried out to verify their adequacy. The principal component
estimation method was used followed by Varimax rotation. The
adequacy of subsample 1 for the EFA was assessed using the Kaiser-
Meyer-Olkin index (KMO), being considered adequate if >0.70.
Common factors with eigenvalues >1 were retained. Items with
factor loading >0.40 were maintained [28].

CFA was then performed using the subsample 2 to confirm the
adequacy of the proposal obtained from the EFA, and the fit indices
were estimated.

Convergent validity was assessed by the variance average
extracted (AVE) to verify whether items that are a reflection of
the factor strongly saturate this factor [26]. AVE was calculated
using the proposal by Fornell and Larcker [30] and was considered
adequate if 20.50. The discriminant construct validity indicates
whether the items that converge to a given factor do not correlate
strongly with other factors. This assessment was performed based
on a correlational analysis between factors, being considered
adequate if AVE; and AVE,; > r2; [30].

Factorial invariance

To assess whether the adjusted factorial proposal was maintained
in independent subsamples, the subsample 2 was randomly divided
into two subgroups (test group: n = 235; validation group: n = 238).
Factorial invariance was assessed using multi-group analysis. The
CFI difference (ACFI) was used to compare factor weights (A),
thresholds (t), and variance/covariance ratio of residuals (Cov/Res).
The CFI values of the configurational models (M0), factor weights
(M1), thresholds (M2), and residuals (M3) were considered. In
addition, factorial invariance according to sex was investigated
(men: n = 141 vs. women: n = 332). Invariance was confirmed when
the CFI reduction was less than 0.01 [31].

SPSS Statistics (v.22, SPSS An IMB Company, Chicago, IL) and
MPLUS v.7.2 (Muthén and Muthén, Los Angeles, CA) were used to
perform the above analyzes.

Reliability

The reliability of the instrument was estimated from the composite
reliability (CR) [30], the omega coefficient (w), and the ordinal
alpha coefficient (a). To calculate the coeflicients, the R program (R

Core Team, 2019) was used with the “lavaan” [32] and “semTools”
[33] packages.

Procedures and ethical aspects

The research was advertised through different means (e-mails,
personal invitations, and social networks, among others). The
instrument was filled out on paper by the participants individually.
Participants signed the Informed Consent Form before the start of
the study. The research was approved by the Human Research Ethics
Committee of the Faculty of Dentistry of Araraquara (UNESP)
(C.A.AE. 88600318.3.0000.5416).

Results

The SPAS was filled out by 979 subjects. The other participants
were excluded from the study (16.33%). The average age of the
participants was 26.09 (SD = 6.37) years and 70.5% were female.
The demographic information for the sample is shown in Table 1.

The descriptive statistics of the SPAS responses are shown in
Table 2.

As no violation of normality was found, the psychometric
sensitivity of the items was confirmed. The SPAS single-factor
model did not fit properly to the total sample (n = 979; A = 0.41-
0.88; CFI = 0.97; TLI = 0.96; x2/df = 18.55; RMSEA = 0.13; AVE =



Teixeira PA / Arch Clin Psychiatry. 2021,48(3): 129-134 131

Table 1. Demographic characteristics of the study participants

Characteristic

Sex

Male

Female

Marital Status

Single

Married

Separate

Widower

Use of substances to body change
Never

Once in lifetime

Sometimes

Often

Use of supplement to body change
Never

Once in lifetime

Sometimes

Often

Practice of physical activity
Yes

No

Weight loss diets

Never

Rarely

Sometimes

Often

Ever

Self-perceived eating quality
Poor

Fair

Normal

Good

Excellent

Anthropometric Nutritional Status
Low weight

Eutrophy

Overweight

Obesity

Economic Stratum (average household income)*

A (R$ 25.554,33)
B (R$ 8.460,39)
C (R$2.417,03)
D-E (R$719,81)

n (%)

289 (29.5)
690 (70.5)

749 (76.5)
203 (20.7)
25 (2.6)
2(02)

559 (57.1)
99 (10.1)

273(27.9)
48 (4.9)

450 (46.0)
105 (10.7)
307 (31.3)
117 (12.0)

581 (59.3)
398 (40.7)

341 (34.8)
146 (14.9)
288 (29.4)
136 (13.9)
68 (6.9)

68 (6.9)
255 (26.0)
350 (35.8)
270 (27.6)

36 (3.7)

348 (35.5)

498 (50.9)
109 (11.1)
24 (2.5)

245 (25.0)

521(53.2)

206 (21.0)
7(07)

*Values based on the Brazil Economic Classification Criteria 2019.

0.48), while the reliability estimates were adequate (CR = 0.93; o =
0.90; w = 0.90).

Table 3 shows the factorial weights obtained for subsample 1
in the EFA. The KMO index (0.897) and Bartlett's Sphericity Test
= 37.735 (p <0.001) supported the adequacy of the sample for the
EFA. No item was eliminated, since items were distributed in two
domains with factor loading >0.40. Two factors emerged from this
procedure, with Eigenvalues equal to or greater than 1. The first
factor (F1) was named “Negative physical assessment expectations”
and was composed of items 3, 4, 6,7, 9, 10, and 12 with an explained
variance of 44.79%. The second factor (F2) was named “Comfort

about body presentation” and was composed of items 1, 2, 5, 8, and
11 with an explained variance of 11.54%.

The two-factor model was submitted to CFA using subsample
2 (n = 473), showing factorial validity (x?/df = 4.27; CFI = 0.97; TLI
= 0.96; RMSEA = 0.08), factor weights greater than 0.50 (Figure
1); convergent (AVE = 0.48 / 0.61) and discriminant (r2 = 0.49)
borderline validity, and good reliability (CR = 0.82/0.91; o = 0.81 /
0.90; w =0.78 / 0.89).

The borderline values of x2/df may have occurred due to the
large sample size, indicating that the index should not be considered
alone to accept or reject the fit of the model [26].
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Table 2. Descriptive statistics of the Social Physique Anxiety Scale (SPAS) responses by the participants

Item Mean Median Mode Standard deviation ~ Skewness Kurtosis

1% 291 3.00 3.00 1.19 0.00 -0.76

2% 249 2.00 1.00 1.33 0.46 -0.94

3 2.60 2.00 1.00 1.38 0.43 -1.02

4 2.53 2.00 1.00 1.51 0.44 -1.27

5* 2.89 3.00 3.00 1.19 -0.01 -0.81

6 2.55 2.00 1.00 1.43 0.44 -1.16

7 221 2.00 1.00 1.33 0.75 -0.62

8* 2.89 3.00 3.00 1.33 0.10 -1.12

9 2.98 3.00 1.00 1.50 0.03 -1.41

10 3.23 2.00 5.00 1.44 -0.20 -1.30

1* 211 3.00 1.00 1.22 0.89 -0.20

12 2.84 3.00 1.00 1.50 0.18 -1.38

*Items with responses in a reversed order.

Table 3. Exploratory factor analysis of the Social Physique Anxiety Scale (SPAS) for subsample 1 (n = 506)
Items F1 F2
1*- Eu estou tranquilo com a aparéncia de meu corpo 0.730
2*- Eu nunca iria me preocupar em vestir roupas que pudessem me fazer parecer muito acima do peso 0.699
3- Eu queria ndo ser tdo tenso com relagdo ao meu corpo 0.601
4- Ficq chateado por pensar que outras pessoas estdo avaliando meu peso ou meu desenvolvimento muscular 0732
negativamente
5*- Eu me sinto bem quando vejo meu corpo no espelho 0.747
6- As feicBes nao-atrativas do meu corpo me deixam nervoso em certos ambientes sociais 0.822
7- Na presenca dos outros, eu me sinto apreensivo quanto ao meu corpo 0.817
8*- Eu estou tranquilo em relagd@o ao que os outros acham do meu corpo 0.673
9- Eu ficaria aflito se soubesse que outras pessoas estdo avaliando meu corpo 0.734
10- Quando vou exibir meu corpo para os outros, eu sou uma pessoa timida 0.684
11*- Eu normalmente me sinto relaxado quando percebo que os outros estdo olhando meu corpo 0.575
12- Quando estou de roupa de banho, eu normalmente me sinto nervoso sobre a proporcionalidade do meu corpo 0.712
Eingenvalue 5.375 1.385
Explained Variance 44.794 11.539

*inverted item

The multi-group analysis of the two-factor model showed strong
invariance for the independent subsamples (ACFIy, , = -0.002;
ACFlL,a = -0.004; ACFI5,, = 0.006). There was also a strong
invariance of the two-factor model according to sex (ACFILy \, =
-0.002; ACFl,,, , = -0.001; ACFL,; \,, = 0.001). The fit of the SPAS
was also adequate for men and women subgroups (men: n = 141,
\ = 0.46-0.96, x2/df = 1.90, CFI = 0.98, TLI = 0.98, RMSEA = 0.08;
women: n = 332, A = 0.52-0.89, x2/df = 3.94, CFI = 0.96, TLI = 0.95,
RMSEA = 0.09).

Discussion

The validity and reliability of the SPAS were estimated in a sample
of Brazilian adults, and a two-factor model presented the best fit
for the sample. Our findings contribute to the scientific and clinical
community by presenting an alternative model for the tool, which
presented good psychometric indicators and can be used in studies
and clinical protocols.

The fit of the two-factor model to the data corroborated the
results presented for samples in other contexts [7,8,11,13,16,34,35].
However, the two-domain structure is questioned by some authors,
because of the separation of positive and negative items. As
this might be a methodological artifact [36], and the two-factor
structure does not have a theoretical basis, more studies should
be carried out using different samples to verify the fit of the SPAS
[12,37].

Moltl and Conroy [12] report that the two-factor model
(“Negative physical assessment expectations” and “Comfort with
body presentation”) suggested by Eklund Eklund [10] for the SPAS,
represented a methodological artifact, as previously reported by
Marsh [38] and Tomas and Oliver [39] when examining a global
measure of self-esteem with items containing positive and negative
statements. Thus, the investigation of the factorial validity of scales
with positive and negative items can result in variations of the
concept. Perhaps a more important question is whether the content



Teixeira PA /Arch Clin Psychiatry. 2021,48(3): 129-134 133

Negative
physical
assessment
expectations

-0.70

body
presentation

Comfort about

o
it4
QG;Q,‘\Q
(R it e
2915 ity e
O
.‘
o Yo
"'
it10
it12
i
S
S | it2
15
0.79 5f it5 e
"O
% its e
it11

Figure 1. Factorial model of the Social Physique Anxiety Scale (SPAS) adjusted for a sample of Brazilian adults

of the SPAS, and not its number of items and structure, is effective
for measuring social anxiety with physical appearance, which
should be addressed in future studies to support or confront the
findings of the present study.

Studies should also verify the content validity of the scale, with
comparisons of psychometric data, considering the format and
writing of the items and the theoretical basis of the SPAS construct,
along with statistical techniques to confirm to the validity and
reliability of the data [36].

The invariance of the SPAS fitted model was confirmed in
independent samples and according to sex. This result is in line with
those presented by Motl and Conroy [12], Saenz-Alvarez, Sicilia,
Gonzalez-Cutre and Ferriz [40] and Ullrich-French, Cox, and
Cooper [41] who verified the SPAS invariance between men and
women. This confirms that comparisons between sexes are valid.
However, the validation process should be redone whenever the
instrument will be used in a sample with different characteristics, as
validity and reliability are properties related to the data considering
different contexts and samples, and not of the instrument per se.
This study has some limitations, including the cross-sectional
study design, which is useful for identifying characteristics that
should be considered in intervention studies, but does not allow
the establishment of a temporal cause and effect relationship.
In addition, the non-probabilistic sample selection affects the

generalizability of the results; however, the use of a large sample
size might have minimized the issue.

Conclusion

The SPAS model with two domains showed adequate validity,
reliability, and invariance between independent subsamples and
according to sex. This structure can be useful for the investigation
of social anxiety towards physical appearance in young Brazilian
adults. However, we emphasize the need for further studies with
different Brazilian samples to verify the existence ofa methodological
artifact in the two-factor model due to the separation of positive
and negative items.
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