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Abstract: Background: This study focused on the widely used Body Image subscale, a dimension of
the Body Investment Scale developed by Orbach and Mikulincer in 1998. Specifically, we explored its
psychometric properties and potential use for health promotion research among young Spanish uni-
versity students. Method: A sample of 793 participants (75.28% female) aged 18-26 years (M = 20.68;
SD = 2.13) completed the questionnaire and related variables. Results: A unidimensional structure
was confirmed with a good fit, demonstrating gender- and age-invariance, along with robust internal
consistency. The scale exhibited a significant association with self-esteem, life satisfaction, a sense
of coherence, and psychological distress. Conclusions: The Body Image subscale can be considered
unidimensional. The obtained factor solution provides a reliable, valid, and invariant measure across
gender and age for assessing body feelings in Spanish university students. Therefore, the instrument
can effectively investigate the relationship between body image and health-related behaviors. Ad-
ditionally, it can serve as a valuable tool in designing effective health interventions for university
students to prevent mental health conditions, such as eating disorders or suicidal behaviors.

Keywords: body image; body investment; validity; reliability; factorial invariance; Spanish; university
students

1. Introduction

In the late 1990s, Orbach and Mikulincer [1] broadened the understanding of body
image to include emotions, attitudes, and satisfaction related to the body, as well as factors
such as comfort with physical touch, protection from harm, and overall care for the body.
This conceptualization gave rise to the development of the body investment concept,
theorized to be linked with self-preservation, reflecting an attraction to life, and involving
proactive measures for the care and protection of the body:.

This expansion prompted extensive studies on this construct in relation to mental
health issues. Previous research has established connections between body investment
factors and suicide risk, distinguishing between suicidal and non-suicidal individuals [2—4],
the onset of depressive symptoms [5], non-suicidal self-injury behaviors [6], and acting
as a mediator between emotion dysregulation and gender dysphoria in adolescents [7].
Additionally, it has been associated with physical health conditions; studies post-surgery
have indicated that wound dehiscence negatively impacts body investment [8].

To measure this construct, Orbach and Mikulincer [1] developed the Body Investment
Scale (BIS), which is composed of four subscales, including body image feelings and attitude
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and body care (simplified as body image), body touch, body care, and body protection.
However, this seminal work used an orthogonal rotation and a factorial structure, which has
only been partially supported in posterior validation studies [2] and adaptations to other
languages, such as Portuguese [9,10] or Spanish [11], where the factors were altered and
correlated (oblique rotation), and some items covaried in models with the best fit. Moreover,
other empirical studies used modified versions of the instrument with different structures
of the subscales [8,12], whereas others have adapted the instrument to different languages
based on their own translation-back-translation process [13-15] without exploring any
psychometric properties of the adaptation. These factors make the obtained results opaque
and difficult to compare with the results of other populations.

As a solution, some authors have used just the first subscale of the instrument, the
Body Image (I-BIS), also called Body Feelings or Body Satisfaction, which measures the
feelings that individuals experience regarding their own body and is closely related to
body satisfaction.

The construct of body image has been shown to be a key mediator between physical
activity and quality of life [16]. Moreover, an adverse perception of one’s body is indicative
of reduced physical activity [17], poor dietary habits [18,19], and correlates with engaging
in unsafe sexual practices [20] and smoking [21,22], among other factors. Consequently,
addressing negative body image becomes imperative for health promotion efforts.

Conversely, a negative perception of one’s body has also been associated with the
emergence and perpetuation of body dysmorphic disorder and eating disorders [23,24],
alongside diminished self-esteem [25] and depressive symptoms [26,27], among others
mental health issues.

Regarding the I-BIS instrument, Brausch and Muehlenkamp [28] found that scores
of the I-BIS alone contributed substantially to the prediction of suicide-related behaviors.
Thus, it does appear that the items on this particular scale tap into a useful construct, espe-
cially for making broad discriminations between suicidal and non-suicidal adolescents [2].
Furthermore, this subscale has demonstrated stable external validity and is the dimension
with the highest reliability in the English, Portuguese, and Spanish versions [2,9,11]. The
I-BIS has been utilized to explore the association between body image and eating disorder
symptomatology in adolescents [13] and female athletes [29], the level of physical activity
achieved among male and female adolescents [15], the probability of following a diet to
lose weight [30], and to analyze its role as a mediator between patients with diabetic foot
ulcers and their quality of life [12]. Nevertheless, there are no studies that support the
validity, invariance, and reliability of this subscale for different populations and contexts.

Therefore, the present study aimed to analyze the psychometric properties of the I-BIS
in a sample of young Spanish university students. This study provides evidence of its
validity, including its factor solution, structural invariance, and relationships with other
variables. Additionally, we estimated its reliability based on internal consistency.

2. Materials and Methods
2.1. Study Design and Participants

This study is a component of the Health Behavior in University (HBU) project, employ-
ing a cross-sectional survey approach. The data analyzed in this study were collected in the
academic year 2018/2019. This project serves as a pilot study, aiming to comprehensively
assess the lifestyles and various dimensions of health and human behavior among young
Spanish university students.

The HBU study followed the core ethical principles set forth in the Declaration of
Helsinki. Approval was granted by the Research Ethics Committee of Huelva Centers
(CEI) of the Junta de Andalucia (0846-N-19/P1027/19), and the participants provided
explicit permission through informed consent for the confidential and anonymous use and
handling of their data. The research team was responsible for storing the data.

To enroll participants, a method of stratified random cluster sampling was utilized.
Stratification, employing proportional allocation, was determined by area of study. Clusters
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of students from the first and third years were randomly chosen until the predetermined
quota was reached for each area of study. The inclusion criteria mandated enrollment in
a degree program at the University of Huelva and explicit consent for data processing.
The exclusion criteria applied to international students (Erasmus) and individuals under
the age of 18 years. Furthermore, students who had already participated were informed
not to complete the survey again. This usually occurred when a student was enrolled in
multiple courses that were selected for surveying. In cases of duplication due to this reason,
these records were excluded from subsequent analysis to avoid redundancy. The study
included almost 1000 students who consented to take part. After excluding those who
did not complete the consent form, minors, age outliers within the university population,
and participants/questionnaires with missing values, the final study sample consisted of
793 students. Among them, 75.28% identified as female and 24.72% as male, falling within
the age range of 18 to 26 years (M = 20.68; SD = 2.13). The participants in the current study
were distributed across various fields of study, including arts and humanities (6.05% of
the sample), engineering and architecture (1.77%), natural sciences (2.27%), health sciences
(42.12%), and, lastly, social and legal sciences, which constituted nearly half of the sample
(47.79%).

Using R [31] to create random samples with quotas based on gender and age groups,
approximately 50% of the cases were divided into two groups. The first group underwent
Exploratory Factor Analysis (EFA), whereas the second group underwent Confirmatory
Factor Analysis (CFA). Sub-sample 1 consisted of 394 participants and Sub-sample 2
consisted of 399 participants, with no statistically significant differences between the
groups in terms of gender (x2(1) < 0.001, p = 1) or age (t(790.72) = —0.3097, p = 0.757).
Therefore, this data split ensured cross-validation of the results through two different
methodological perspectives.

2.2. Instruments

The items comprising the subscale were chosen, along with other relevant variables
pertinent to this research:

Body Image was measured using the Body Image (I-BIS) instrument extracted from
the BIS [1]. The Spanish translation of this instrument was taken from the HBSC study in
Spain [32]. This subscale consisted of 6 items with 5 Likert-type response options, where
1 represented “completely agree” and 5 represented “completely disagree”. The overall
score consisted of the sum of each item, generating a range from 6 to 30 points, where a
high score indicated more positive feelings about the body.

Self-esteem was assessed using Rosenberg’s Self-Esteem Scale (RSES), adapted to
Spanish [33,34], focusing on overall self-esteem encompassing feelings of worthiness,
adequacy, and self-respect. The scale used in this study consisted of 10 items rated on a
5-point Likert scale (1 = strongly agree to 5 = strongly disagree), with scores ranging from
10 to 50. This version has demonstrated adequate psychometric properties [35,36]. Higher
scores indicated higher self-esteem. The reliability of the scale, measured via Cronbach’s
Alpha, was « = 0.87.

Life satisfaction was evaluated using the Satisfaction with Life Scale (SWLS) [37] in
Spanish [38], comprising five items rated on a scale from 1 to 5 (1 = “totally disagree” to
5 = “totally agree”). This scale has demonstrated adequate psychometric properties among
Spanish university students [39], with a reliability coefficient of o« = 0.84.

Sense of coherence was measured using the Spanish version of the Sense of Coherence
Scale (SOC-13) developed by Antonovsky [40,41], which was obtained from the HBSC
study [32]. This version consisted of 13 items rated on a 7-point Likert scale, assessing the
frequency of certain experiences. Total scores range from 13 to 91 and can be analyzed as a
single dimension. The reliability of the full scale, determined by Cronbach’s Alpha, was
o = 0.80.

Psychological distress was assessed using the 12-item version of the General Health
Questionnaire (GHQ-12) [42], adapted to Spanish [43,44]. The responses ranged from
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0 = “No, not at all” to 3 = “Much more than usual”. Each item received a score of 0
(if options 1 or 2 were chosen) or 1 (if options 3 or 4 were chosen), resulting in a total score
ranging from 0 to 12. The reliability of the instrument, as measured by Cronbach’s Alpha,
was « = 0.86.

2.3. Statistical Analysis

First, descriptive analyses were conducted to determine the mean, standard deviation,
range, skewness, and kurtosis of the instrument and its items. Additionally, ceiling and floor
effects (when >15% of participants scored at the extremes of the scale) were assessed for the
total scale score [45,46]. An analysis of the univariate and multivariate normality of the data
was conducted to select the most adequate correlation matrix for the posterior analysis.

Then, Sub-sample 1 underwent exploratory factor analysis (EFA), preceded by the
Kaiser-Meyer-Olkin (KMO) test for sample adequacy, Bartlett’s test of sphericity, and
assessment of the determinant of the matrix. Subsequently, communalities were examined,
and the most concise and reliable factorial solution was assessed using Optimal Coordinates,
Acceleration Factor, Parallel Analysis, and Eigenvalues (Kaiser criterion).

To confirm the obtained solution, Sub-sample 2 underwent confirmatory factor analy-
sis (CFA), evaluating fit measures, including the chi-square ratio (x2/df), the comparative
fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation
(RMSEA), and the standardized root mean square residual (SRMR). Threshold criteria were
applied as follows: x2/df ratio < 3; CFI and TLI > 0.90; and RMSEA and SRMR < 0.08 [47].

A factor invariance analysis was conducted across gender and age groups on the
entire sample. Invariance indicators were evaluated based on a —0.01 change in CFI, along
with changes in RMSEA of +0.015 concerning the least restrictive model [48]. Progressive
invariance was assessed across four models (configural, metric, scalar, and strict).

Internal consistency analyses were conducted using Ordinal alpha, Guttman split-half,
and McDonald’s omega, and correlations between item scores and total subscale scores
were analyzed for the overall sample, as well as for gender and age groups. Percent
attenuation, due to the application of Cronbach’s alpha, was calculated for the subscale [49],
enabling assessment of the degree to which the theoretical reliability of the underlying
variable was underestimated.

Finally, to examine the external validity of evidence regarding the association of the
subscale score with other variables, the Pearson correlation coefficient was utilized to
describe the relationship between the I-BIS score and SOC-13, RSES, SWLS, and GHQ-12.

Data processing and analyses were conducted using R (Version 4.1.3) and the follow-
ing packages were implemented: psycho (Version 0.6.1), psych (Version 2.2.3), MVN (Ver-
sion 5.9), semPlot (Version 1.1.5), psychometric (Version 2.3), lavaan (Version 0.6.11.1676),
and semTools (Version 0.5.6).

3. Results
3.1. Descriptive Analysis

Table 1 presents the means, standard deviations, minimum, maximum, skewness, and
kurtosis of the six-item subscale. The original items and their Spanish translations can be
found in Appendix A. Item 3 and Item 5 showed skewness and kurtosis outside the range
of —1 and +1, whereas Item 1 exceeded the range only in kurtosis. Furthermore, the tests
of multivariate skewness (z = 30.359, p < 0.001) and multivariate kurtosis (x2(56) = 809.678,
p < 0.001) were both statistically significant, indicating that the data did not follow univari-
ate and multivariate normal distribution. Only 1.01% of participants scored at the lower
extreme of the global score, and 6.68% scored at the upper extreme. Therefore, no floor or
ceiling effect was identified.
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Table 1. Descriptive statistics of the I-BIS items.
Item Mean SD Min Max Skew Kurtosis

1. I am frustrated with my physical appearance * 3.45 1.23 1 5 —0.28 -1.01

2. I am satisfied with my appearance 3.35 1.08 1 5 -0.37 —0.67
3. I hate my body * 4.31 1.03 1 5 —1.51 1.55

4. I feel comfortable with my body 3.47 1.08 1 5 —0.49 —0.44
5. I feel anger toward my body * 4.38 1.00 1 5 —1.67 2.06

6. Ilike my appearance in spite of its imperfections 3.81 1.03 1 5 —0.63 -0.25

* Reversed items.

3.2. Evidence of Validity Based on Factor Analysis

An EFA was conducted using the Unweighted Least Squares extraction method on a
polychoric correlation matrix obtained from Sub-sample 1.

The appropriateness of the dataset to perform a factor analysis was verified using
the KMO measure of sampling adequacy (0.88), sphericity Bartlett’s test (x2 = 2608.022,
p <0.001), and a determinant equal to 0.001. The application of factor extraction methods
revealed a one-factor structure, accounting for 78% of the variance. This model indicated
that all factor loadings were >0.80, ranging from 0.84 (Item 6) to 0.91 (Item 3 and Item 5),
and communality was equal to or higher than 0.70 for all the cases (Table 2).

Table 2. Pattern matrix based on the polychoric matrix using Unweighted Least Squares.

Item Loading h2 u2
1. I am frustrated with my physical appearance 0.89 0.78 0.22
2. I am satisfied with my appearance 0.89 0.79 0.21
3. I hate my body 0.91 0.83 0.17
4. I feel comfortable with my body 0.87 0.76 0.24
5. I feel anger toward my body 0.91 0.83 0.17
6. I like my appearance in spite of its imperfections 0.84 0.70 0.30

Note: loading = factor loading of the item; h2 = communality of the item; u2 = uniqueness of the item.

In order to confirm the structure obtained using the EFA, a CFA was performed using
Sub-sample 2. The unidimensional model showed adequate goodness of fit regarding
its indexes (x2/df = 1.588; CFI = 0.998, TLI = 0.997; RMSEA = 0.038, 90% CI [0, 0.074];
SRMR = 0.041). The standardized weights for both models are shown in Figure 1.

0.88

N N

ltem 1 I[tem 2 Item 3 Item 4 Item 5 Item 6

Figure 1. Path diagram for the one-dimensional model in the confirmatory factor analysis. Standard-
ized weights are provided.

The full sample was utilized to examine gender and age group invariance. As shown
in Table 3, no reductions in CFI exceeding —0.01 and no increases in RMSEA beyond
0.015 were observed. Consequently, measurement invariance was confirmed across all
the sub-samples. Hence, a strict level of invariance was established for the tested model,
irrespective of gender and age differences.
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Table 3. Goodness of fit indexes for the different steps of the factorial invariance analysis.

Variable Invariance x2/df RMSEA ARMSEA CFI VCFI TLI SRMR

Configural 3.323 0.077 - 0.994 - 0.990 0.050
Metric 2.958 0.070 —0.007 0.993 —0.001 0.991 0.053
Gender
Scalar 2.532 0.062 —0.008 0.994 0.001 0.993 0.054
Strict 2.883 0.069 0.007 0.991 —0.003 0.992 0.068
Configural 1.753 0.062 - 0.996 - 0.994 0.048
Metric 1.779 0.063 0.001 0.994 —0.002 0.993 0.055
Age Group
Scalar 1.447 0.048 —0.015 0.996 0.002 0.996 0.057
Strict 1.305 0.039 —0.009 0.996 0 0.997 0.061

Note: x2/df = Chi-square statistic/degrees of freedom; configural = configural invariance; metric = metric
invariance; scalar = strong invariance; strict = strict invariance.

3.3. Evidence of Reliability Based on Internal Consistency

All items have corrected Item Total correlations, ranging from 0.86 (Item 6) to 0.91
(Item 3 and Item 5).

The 6-item subscale exhibited an ordinal alpha of 0.95 (95% confidence interval:
0.84-0.99), whereas Cronbach’s alpha for the same items was 0.92, indicating an attenuation
effect of —2.97. A McDonald’s omega value of 0.95 and an average Guttman Coefficient
value of 0.95 (min = 0.92; max= 0.96) were observed. The removal of any of the items did
not improve either the Item Total correlations or the internal consistency of the subscale.

Additionally, the subscale exhibited a robust internal consistency across gender and
age groups (Table 4). There were no statistically significant differences in ordinal alpha,
and the removal of any item did not result in an improvement in any of the sub-samples.

Table 4. Internal consistency coefficient by gender and age group.

Gender Age Group
Coefficient
Male Female 18-19 20-21 22-23 24-26
Cronbach’s Alpha 0.94 0.95 0.94 0.94 0.96 0.96
McDonald’s Omega 0.91 0.93 0.92 0.92 0.94 0.95
Split-Half Guttman 0.94 0.95 0.94 0.94 0.96 0.96

Note: Every coefficient was calculated based on the polychoric correlation of the items.

3.4. Evidence of External Validity Based on the Relationship with Other Constructs

External validity was assessed by examining the correlation between the total I-BIS
score and the other constructs of theoretical relevance. The correlation matrix, displayed in
Table 5, reveals positive and significant relationships (p < 0.001) between the instrument’s
total score and RSES, SWLS, and SOC-13 scores, whereas a negative relationship was
observed with the GHQ-12 score.

Table 5. Correlations between I-BIS subscale scores and other constructs.

Variable RSES SWLS SOC-13 GHQ-12
LBIS 0.59 *++ 0.40 **+* 0.38 **+ —0.36

- [0.54, 0.63] [0.33, 0.45] [0.32, 0.44] [—0.42, —0.29]
0.56 *** 0.64 *++ —0.61

RSES [0.51,0.61] [0.60, 0.68] [—0.65, —0.56]
0.50 *+* —0.44

SWLS [0.44, 0.55] [—0.50, —0.39]
—0.63 ***

SOC-13 [—0.67, —0.59]

5 < 0.001.
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4. Discussion

The present study aimed to evaluate the psychometric properties of the Spanish
version of the I-BIS, a subscale of the BIS developed by Orbach and Mikulincer [1]. The
I-BIS assesses individuals’ feelings and attitudes towards their own bodies, reflecting their
satisfaction with their bodies. This research provides evidence of the scale’s validity and
estimates the reliability of the Spanish version of the I-BIS in a sample of university students.

Concerning the instrument’s validity, the items of the original subscale underwent
reduction through exploratory factor analysis (EFA), revealing a resulting scale with a
unidimensional structure. Cross-validation of these initial results was obtained through
a confirmatory factor analysis (CFA), which supported the existence of this structure. It
was found to be invariant across gender and age. These findings enable the comparison of
scores with outcomes from non-clinical populations, addressing the gap left by the study
conducted by Marco et al. [11], which focused solely on females with eating disorders and
employed a 7-item I-BIS. Even with three reverse-scored items included in the total score
computation, no wording effects were detected. This suggests that the scale effectively
captured changes in body satisfaction within the same continuum. Additionally, this
unidimensional factorial solution demonstrated invariance across gender and age. Thus,
the current study supports the notion that gender differences in body image, where females
tended to have a more negative perception of their bodies compared to males [16,50], and its
association with adherence to weight loss diets, as found by Ramos et al. [30], are attributed
to sample variations rather than issues with the instrument. Hence, employing this tool
could be beneficial in upcoming research endeavors for identifying unhealthy attitudes,
such as bulimia and anorexia, stemming from discontent with self-image, particularly
concerning aspects related to body weight, as observed in previous studies involving
women [51].

The instrument also exhibited good reliability, as evidenced by its internal consistency
indexes (Cronbach’s Alpha, McDonald’s Omega, and split-half Gutman coefficients in their
ordinal version, calculated based on the polychoric correlation of the items) across the entire
sample and in subsequent sub-samples stratified by gender and age. These findings align
with results from prior studies involving both clinical and non-clinical samples [2,9,11].

Furthermore, meaningful correlations with relevant constructs related to well-being
and health were identified. The robust positive correlation with SOC and SWLS aligns
with the hypothesis that the instrument can be valuable in exploring the role of bodily
experiences in self-enhancement, health-promoting behavior, and coping with physical
illness, as proposed by Orbach and Mikulincer [1]. These results are in line with previous
studies indicating that developing a perception of body image is essential to improve
the quality of life of the population [16]. Simultaneously, the strong positive association
with self-esteem and the negative association with psychological distress support the
proposition that dissatisfaction with one’s appearance may serve as a symptom of a more
severe disorder. This dissatisfaction could potentially lead to a decline in overall self-esteem,
contributing to feelings of alienation, depression, engagement in risky behavior, and the
development of eating disorders [15].

The I-BIS may be useful not only in assessing the effectiveness of interventions for
improving body image [52], but also in evaluating interventions and technologies aimed
at promoting physical exercise [53], given its strong relationship with a more positive
body image [16]. Additionally, it could be valuable in developing new methodologies
to understand the mechanisms underlying body image disturbances and subsequently
designing innovative and effective interventions [54].

This study has several limitations that should be acknowledged. Firstly, all data were
collected using self-administered instruments in a cross-sectional design. Although efforts
were made to mitigate potential biases through voluntary participation and ensuring
that the participants were informed in advance about data confidentiality, additional
longitudinal studies would be valuable to observe the test-retest reliability of the instrument
and to explore differences between body image as a state and as a trend.
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It is important to highlight that the results stem from a sample of Spanish university
students without clinical backgrounds. The applicability of these findings to other groups,
including children, high school students, or employed adults, cannot be assured. Hence,
additional research involving these demographics is warranted.

On the other hand, to the best of our knowledge, this is the first study to assess the
psychometric properties, including factorial structure, gender- and age-invariance, and
reliability, of the I-BIS extracted from the BIS developed by Orbach and Mikulincer [1].
The results demonstrate that the instrument maintains invariance across gender and age
differences, confirming its stability and applicability within the university community.
Moreover, the instrument’s specificity and brevity enable its integration into more complex
research, facilitating the close monitoring of mental health issues or serving as a focal point
for interventions in health promotion programs.

Future research should adopt a network analysis perspective to understand the role
of body feelings in connection with other psychological constructs and health behaviors,
addressing the complexity of these interactions within more comprehensive models.

5. Conclusions

In conclusion, the findings demonstrate that the Spanish version of the Body Image
dimension in the Body Investment Scale (I-BIS) is a valid and invariant measure across
gender and age, exhibiting reliability for use among Spanish university students. Conse-
quently, this instrument effectively investigates the relationship between body image and
health-related behaviors connected to psychological constructs, such as psychological dis-
tress, a sense of coherence, self-esteem, or satisfaction with life. Additionally, it can serve as
a valuable tool in designing effective health interventions for university students to prevent
mental health conditions, such as eating disorders or suicidal behaviors, among others.
Body image has been shown to be a key factor in the physical and mental health of the
population, which makes its adequate assessment essential to build a better understanding
of its role in public health.
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Appendix A

Table A1l. Definition of I-BIS items in Spanish and English.

Item Spanish English
1 Me siento frustrado/a con mi apariencia fisica I am frustrated with my physical appearance
2 Estoy satisfecho/a con mi apariencia I am satisfied with my appearance
3 Odio mi cuerpo I'hate my body
4 Me siento comodo/a con mi cuerpo I feel comfortable with my body
5 Desprecio mi cuerpo I feel anger toward my body
6 Me gusta mi apariencia a pesar de mis defectos I'like my appearance in spite of its imperfections
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