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Introduction

Breast cancer and its treatment can lead to changes in the physical 
appearance that can negatively influence an individual’s body image 
[1]. Many breast cancer survivors experience body image distress fol-
lowing treatment [2]. However, the relationship between changes in 
physical appearance owing to cancer, cancer treatment, and body 
image is complex [3].

Breast reconstruction after mastectomy is performed principally 
to improve patients’ quality of life (QoL) and body image [4]. However, 
its actual effect on body image is unclear [5], and many patients still 
have body image problems several years after breast cancer despite 
reconstruction [6]. It has been highlighted that body image should be 
regarded as a primary outcome when evaluating women’s experiences 
of breast reconstruction, in addition to QoL and patient satisfaction 
[7]. Body image is also related to several psychosocial core outcomes 
established for reconstructive breast surgery: overall breast-specific 
QoL, normality, cosmetic satisfaction (core items for both patients and 
professionals), self-esteem, emotional well-being, and physical well-
being (core items for patients alone) [8]. However, there is no ‘gold 
standard’ for assessing body image in patients with breast cancer, and 
different instruments have been used in previous studies [9–11]. 
Moreover, there is a paucity of validated instruments measuring the 
dimension of body image investment in the patient group [7, 12–15].
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Body image investment constitutes a central dimension of body 
image attitudes. Body image investment involves the importance 
of one’s body for self-evaluation [16]. This construct is regarded as a 
moderating variable for the psychological effects of body image 
evaluation [17]. It has been conceptualized in a theoretical model 
of body image among cancer patients as a construct that 
predisposes them to poor psychological adjustment when 
experiencing changes in physical appearance [15]. High body 
image investment predicts body image dissatisfaction [13] and 
moderates the relationship between body image concerns and 
psychological distress [18].

One widely used instrument that has been used to measure body 
image investment in different populations is the Appearance Schemas 
Inventory-Revised (ASI-R) [14]. The factor structure and psychometric 
properties of the ASI-R in patients with breast cancer undergoing 
reconstruction were examined in a previous study [12]. The results 
differed from the original two-factor solution of the Self-Evaluative 
Salience (SES) and Motivational Salience (MS) subscales [19], as a 
three-factor solution was suggested: Appearance Self-Evaluation, 
which measures an individual’s preoccupation and negative self-
evaluation with their appearance; Appearance Standards and 
Behaviors, which measures an individual’s level of standard and 
appearance management; and Appearance Power/Control, which 
measures the extent to which appearance is essential for the 
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individual’s identity, and to what extent it affects the individual’s 
perceived control of their emotions, thoughts, and behaviors [12]. In 
brief, the Appearance Self-Evaluation Scale is similar to the original 
SES subscale, and the Appearance Standards and Behaviors scale is 
similar to the original MS subscale. In contrast, the Appearance 
Power/Control scale appeared to be unique to patients with breast 
cancer undergoing breast reconstruction. Chua et al. concluded 
that Appearance Power/Control scale may be of special relevance to 
patients with breast cancer because it reflects their lack of control 
over appearance changes due to the breast cancer and its treatment, 
and breast reconstruction might become a way to gain some 
perceived control [12]. The three-factor structure of patients was not 
evaluated beyond the initial study.

This study aimed to translate and perform a psychometric 
evaluation of the ASI-R in Swedish patients who underwent 
mastectomy, and to investigate the factor structure in patients with 
breast cancer awaiting breast reconstruction, that is, women who are 
currently unilaterally or bilaterally without breast. The validation 
could be a first step towards a ‘gold standard’ for assessing body 
image in patients with breast cancer.

Material and methods

Study design, protocol, and ethics

This cross-sectional study described the effects of expectations and 
body image on the breast reconstruction protocol (Clinicaltrials.gov 
identifier NCT04714463). This study was reviewed and approved by 
the Swedish Ethical Review Authority (2020-06245). The procedures 
in this study followed the principles of the Declaration of Helsinki, 
and all participants provided written informed consent to partici-
pate in the study and for the publication of the results. Use of ASI-R, 
authored by Professor Thomas F. Cash, was obtained under license 
from Body Images (www.body-images.com), Naples, Florida, USA. 
Permission to translate and validate the questionnaire was obtained 
from the participants.

Setting

This study was conducted at the Department of Plastic and 
Reconstructive Surgery, Sahlgrenska University Hospital, Gothenburg, 

Sweden. The department performs approximately 350–400 breast 
reconstructions annually. The Swedish healthcare system is a publicly 
funded welfare system.

Participants

The participants were identified using the department’s operational 
planning program. Hence, convenience sampling was used in this 
study. Inclusion criterion was women aged >18 years on the waiting 
list for delayed breast reconstruction after mastectomy due to breast 
cancer. Therefore, all the women who answered the questionnaire 
had one or two breasts missing. All the participants fulfilled the crite-
ria for breast reconstruction according to the Swedish guidelines 
(body mass index ≤30 kg/m2 and the American Society of 
Anesthesiologists classification [ASA] ≤2) [20]. Exclusion criteria were 
inability to provide informed consent, failure to understand Swedish, 
and metastasized breast cancer.

Procedures

The patients were sent information about the study, consent forms, 
and questionnaires. Two reminders were sent after 2 and 4 weeks. 
After the patients provided informed consent, eligibility was checked, 
and the patients were included. Clinical background information was 
collected from medical charts. The first 49 patients who answered the 
questionnaire received it a second time after 2 weeks.

Instruments

The ASI instrument was developed to assess individuals’ beliefs about 
the importance of appearance and its influence on their life [21]. 
Later, an abbreviated version of the instrument was developed, the 
ASI-R [19]. The ASI-R has 20 items, and respondents rate their answers 
on a five-point Likert scale, including ‘strongly disagree’, ‘disagree’, 
‘neither agree nor disagree’, ‘agree’, and ‘strongly agree’, and con-
tra-worded items are scored in reverse. The instrument’s manual for 
scoring and data treatment was followed [22]. The composite scale 
and each subscale are calculated as the mean of the items on each 
scale. Higher scores indicate stronger body image investment [22]. 
The instrument does not have any cut-off values [22]. Originally, two 
subscales were suggested for the instrument: SES, comprising 12 

Table 1.  Factor solutions.
Study Factor analysis

Method
Results

American original version [19] Factor 1. Self-Evaluative Salience (SES)
Items 2, 5, 7, 8, 9, 11, 13, 14, 15, 16, 19, and 20
Factor 2. Motivational Salience (MS)
Items 1, 3, 4, 6, 10, 12, 17, and 18

American women with breast cancer undergoing mastectomy and 
reconstruction [12]

Factor 1. Appearance Self-Evaluation
Items 2, 5, 7, 9, 11, 13, 15, and 16
Factor 2. Appearance Power/Control
Items 8, 14, 18, 19, and 20
Factor 3. Appearance Standards and Behavior
Items 1, 3, 4, 6, 10, 12, and 17

Present study: Swedish women with breast cancer undergoing 
mastectomy and reconstruction

Factor 1. Body Image Investment Cognition – Breast
Items 2, 5, 7, 9, 11, 13, 14, and 20
Factor 2. Body Image Investment Behaviors – Breast
Items 1, 3, 4, 6, 10, 12, 17, and 18
Factor 3. Body Image Investment Emotions – Breast
Items 8, 15, 16, and 19

http://Clinicaltrials.gov
http://www.body-images.com
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items, and MS, comprising eight items (Table 1). SES refers to an indi-
vidual’s beliefs about the importance of appearance and its effect on 
self-worth, whereas MS reflects the management of appearance [14, 
19]. For patients with breast cancer undergoing breast reconstruc-
tion, three subscales have been suggested: Appearance Self-
Evaluation, Appearance Standards and Behaviors, and Appearance 
Power/Control [12] (Table 1).

Body-Esteem Scale for Adolescents and Adults (BESAA) is a 23-
item scale consisting of three subscales: Body-Esteem (BE)-
Appearance (10 items), BE-weight (eight items), and BE-Attribution 
(five items). The participants rated their answers on a five-point Likert 
scale. The ratings ranged between 0 and 4, and negative items were 
reverse scored. The composite scores and scores for each subscale 
were calculated. Higher scores indicate higher body-esteem 
dimensions [23]. The BESAA was translated and validated in a Swedish 
population [24].

Translation of ASI-R

The original English version of the ASI-R [19] was translated inde-
pendently by two professional translators who spoke Swedish as their 
native language. The study team discussed the two versions and 
agreed upon the Swedish version. Subsequently, a professional trans-
lator who spoke English as a native language translated the chosen 
Swedish version back into English. The original author of the question-
naire provided feedback on the back-translated version (Figure 1).

Face validity

Five preoperative and five postoperative patients were interviewed 
using a semi-structured interview guide regarding how they experi-
enced the questionnaire. The interviews were performed by a clinical 
psychologist (LW) with experience in working with the patient group.

Psychometric evaluation of the ASI-R: statistical analyses and 
hypotheses

Questionnaire scores were treated as ordinal data for all analyses 
except the EFA. All tests were two-tailed, and a p-value of 0.05 was 
used to indicate statistical significance. Data are presented as 
median, minimum, and maximum values and frequencies. Statistical 
analyses were performed using SPSS software (version 28.0.1.0). The 
results of these analyses are summarized in Figure 1. Missing data 
were replaced with the mean of the answered items for each sub-
scale if half or more of the items were present. Scales were excluded 
if more than half of the items were missing.

Exploratory factor analysis

Before factor analysis was performed, data were examined for outli-
ers, normality (skewness and kurtosis), factorability (the Kaiser–
Meyer–Olkin [KMO] measure of sampling adequacy) [25] and the 
Bartlett’s test of sphericity [26] was used to determine the 

Figure 1.  Course of the study.
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appropriateness of the factor analysis. Data are considered approxi-
mately normally distributed if the skewness and kurtosis (excess) val-
ues are between −1 and +1 [27]. In contrast, skewness ≥2.0 and 
kurtosis ≥7.0 are problematic when conducting factor analysis [28]. 
However, the Bartlett’s test should be significant, and KMO values 
should be ≥0.6 [29].

The EFA was conducted to assess the instrument’s underlying 
factor structure [30]. The EFA was performed using principal axis 
factoring, as it does not require normally distributed data [31]. 
To determine the number of factors to be retained, the Kaiser criterion 
(eigenvalues-greater-than-one-rule) [32] and an examination of the 
Cattell’s scree plot, ordering the eigenvalues in a downward curve 
[33] were used. The numbers above the point(s) where there is a break 
in the data indicate the number of factors to be retained. These 
criteria were combined with a prior theory [34]. Hence, a different 
number of factors was retained for further analyses.

The different factor solutions were then rotated to aid in 
interpretation. An oblique promax rotation was used, as it permits 
factors to correlate [30]. This rotation method produces a pattern and 
structure matrices, both of which were analyzed [30]. The EFA is highly 
explorative and aims to find a logical final structure that is conceptually 
and theoretically meaningful, and empirically supported [30]. A final 
factor structure should preferably have factors with loadings >0.30, 
with no or few cross-loadings, a minimum of 3–5 items  [35], and an 
internal consistency of >0.7 [35]. Different factor solutions were 
compared to determine the best fit solution [34]. The conceptual 
significance of items with loadings <0.30 was examined, as items with 
small loadings and little conceptual contribution were removed [36]. 
Similarly, items with commonalities <0.2 were removed, as they 
indicate little shared variance [37].

Confirmatory factor analysis

If a sample of limited size is achieved, the EFA will be prioritized 
according to the guidelines for translated instruments [29].

Convergent validity

Convergent validity was tested against the BESAA. The ASI-R and 
BESAA measures were related but were not identical constructs; 
therefore, negative and moderate correlations, ranging between 0.30 
and 0.50, were hypothesized [38]. However, it was hypothesized that 
the first and second factors in the original factor structure [19] corre-
lated more strongly with the BESAA than the second factor from the 
original structure, as these factors involve more similar constructs, 
such as cognitive and affective aspects of appearance evaluation, to a 
greater extent. The Spearman’s correlation coefficient (ρ) was used to 
examine convergent validity.

Content validity

Content validity can be affected if an instrument lacks extreme items 
[39]. Therefore, the floor and ceiling effects were examined. Floor and 
ceiling effects were considered present if >15% of the participants 
reached the maximum or minimum score [40].

Internal consistency

McDonald’s Omega (ω) was used to examine internal consistency 
[41]. McDonald’s Omega can range from 0 to 1 [42], and a value 
between 0.7 and 0.95 indicates a good internal consistency [39].

Test-retest reliability

The weighted Cohen’s kappa coefficient was used to investigate 
test-retest reliability [39]. Kappa coefficients (κ) of >0.70 were consid-
ered good, and >0.80 were regarded as strong agreement [39, 43]. 
Test-retest reliability was further examined using the Wilcoxon 
signed-rank test for the subscales and composite ASI-R score, as fail-
ure to reject the null hypothesis indicated good reliability [29].

Results

Swedish translation of the ASI-R instrument

One of the Swedish versions, translated by two independent transla-
tors, was thought to better mirror the methods of expression in 
Swedish and was deemed the most appropriate of the two translated 
versions. For example, the rejected versions contained items that 
used complicated expressions and did not use everyday language. 
No changes were considered necessary in the selected version. The 
original author provided feedback on items 4 and 19 in the back-trans-
lated English version. One point of feedback was that the wording of 
item 4 indicated dislike rather than disinterest. However, the Swedish 
wording does not imply dislike, but has a connotation of being 
unbothered (‘har aldrig brytt mig’), and we decided not to make any 
changes to the Swedish version. The feedback received on item 19 
was that the back-translated version referred to ‘keeping a check on’ 
instead of ‘controlling’, which the author did not find a suitable trans-
lation. However, the Swedish version uses the word ‘controlling’ (‘con-
trol’); therefore, we did not make any changes to item 19 either.

Face validity of the ASI-R instrument in patients with breast cancer

All five participants thought that the instructions were easy to under-
stand. Most of the participants believed that all the items were rele-
vant and easy to understand. Two participants thought it took a lot of 
work to answer some items about their appearance, as they did not 
usually reflect on their appearance in their ordinary lives or had 
ambivalent feelings towards it. None of the participants believed that 
items/questions were missing from the theme. Most of the partici-
pants thought that the answer options ranging between 1 and 5 were 
good. In summary, the Swedish ASI-R has a good face validity.

Participants

Three hundred and ninety-seven patients were eligible for the study, 
and 215 participants responded (54%). To examine test-retest reliabil-
ity, 49 participants were sent the questionnaire twice, the second 
time 2 weeks after they had responded to the first questionnaire, and 
45 responded (92%) (Figure 1). The median age of the participants 
was 53 years (range: 34–78 years). All the participants had undergone 
therapeutic mastectomies for breast cancer and were awaiting 
delayed breast reconstruction.

For the composite ASI-R score, two participants had missing data 
on several items and were, therefore, excluded from factor analysis 
but included in the analysis of psychometric properties. Data were 
imputed for six participants (3%). The composite scale and one 
subscale were excluded from analyzes of psychometric properties for 
one participant. Two participants were excluded from convergent 
validity analyses due to missing vales on BESAA.

Factor structure in patients with breast cancer undergoing recon-
struction

No extreme outliers were found, and skewness and kurtosis values 
were within normal ranges for all the items except item 8, which had 
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a value of −1.1 for skewness and 1.7 for kurtosis. The result of the KMO 
was 0.85, and the Bartlett’s test of sphericity was significant (p < 0.001). 
Hence, the data were considered factorable. The Kaiser criterion alone 
indicated that the four factors should be retained. Examination of the 
scree plot (Figure 2) showed that 2–4 factors should be retained. 
Hence, two, three, and four factors were further examined using 
oblique promax rotation.

Neither a two-factor nor a four-factor solution was considered 
most appropriate for the current sample. The two-factor solution was 
similar to the original factor solution, with only one item (item 8) 
loaded onto the MS instead of the SES. However, this only accounted 
for 36.3% cumulative variance. The loading of item eight did not 
make theoretical sense, as it is highly self-evaluative and almost 
identical to an item still loading on the SES (item 15). The two-factor 
solution had an internal consistency of >0.7 for both factors. The four-
factor solution accounted for more variance (44.3%), but only had 
three items on factors three and four, and factor three had an internal 
consistency of <0.7.

In the present sample, a three-factor solution was considered the 
most adequate solution (Table 1), accounting for 40.4% cumulative 
variance. All the factors showed good internal consistency and 
moderate inter-factor correlations (Table 2). Items 16 and 18 had 
cross-loadings of >0.3, and item 6 had cross-loadings of <0.3 on the 
second and third factors (Table 2). Both items 16 (‘fantasizing about 
looking better’) and 18 (‘appearance being necessary for an 
individual’s identity’) had considerably stronger loadings on factors 3 
and 2 (Table 2), and were therefore kept. Item 6 involved apparent 
appearance-fixing behavior (checking the appearance in the mirror) 
and was included in factor 2. Similarly, item 3 (‘trying to be as 
physically attractive as possible’) had low communality, but was 
retained as it had a moderate, salient loading and made a theoretical 
sense on factor 2 (Table 2). As expected, when the factors were 
correlated, the structure matrix differed from the pattern matrix, 
showing cross loadings for most items.

These three factors reflect the cognitive, behavioral, and affective 
dimensions of body image investment. An overview of the new 
subscales, previously described subscales, and their items is provided 
in Table 1. We conceptualized the first factor as the Body Image 
Investment Cognition – Breast subscale. This subscale consists of 
eight items derived from the original SES subscale [19], and is similar 
to the Appearance Self-Evaluation subscale in body investment [12]. 
The second factor was conceptualized as the Body Image Investment 

Behaviors – Breast subscale, which consists of eight items. It is 
identical to the original MS subscale [19] and similar to the Appearance 
Standards and Behavior subscale reported by Chua et al. [12]. The 
third factor was conceptualized as the Body Image Investment 
Emotions – Breast scale, which consists of four items derived from the 
original SES subscale [19] and resembles the Appearance Power/
Control subscale in body image investment previously found among 
patients with breast cancer [12]. For the current factor solution, two 
items (items 8 and 9) matched the Appearance Power/Control 
subscale [12]. However, items 15 and 16 differed, as they loaded on 

Figure 2.  Scree plot.
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Table 2.  Pattern matrix.
Item Factor 1

Body image 
investment 

cognition – breast

Factor 2
Body image 
investment 

behaviors – breast

Factor 3
Body image 
investment 

emotions – breast

1 −0.53 0.592 0.133
2 0.597 −0.70 0.217
3 −0.035 0.455 −0.004
4 0.158 0.747 −0.290
5 0.743 0.116 −0.245
6 0.061 0.271 0.247
7 0.405 0.054 0.147
8 −0.237 0.130 0.666
9 0.617 −0.060 −0.199
10 0.248 0.567 −0.104
11 0.302 0.243 0.112
12 −0.172 0.636 0.030
13 0.706 −0.042 0.056
14 0.612 −0.011 0.196
15 0.180 −0.133 0.591
16 0.376 −0.206 0.564
17 −0.002 0.437 0.258
18 −0.085 0.609 0.378
19 0.209 0.201 0.384
20 0.358 0.089 0.138
Percentage of 
variance

27.651 9.049 3.705

Cumulative 
variance

27.651 36.699 40.405

Inter-factor 
correlations 

Factors 1 and 2
0.35

Factors 1 and 3
0.60

Factors 2 and 3
0.44
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the Body Image Investment Emotions – Breast subscale in the current 
study, but on the Appearance Self-Evaluation subscale in the 
American cohort [12].

The new three-subscale structure (Table 1) was used for the 
remainder of the validation: Body Image Investment Cognition – 
Breast, Body Image Investment Behaviors – Breast, and Body Image 
Investment Emotions – Breast.

Convergent validity

As hypothesized, the composite ASI-R score, Body  Image Investment 
Cognition – Breast, and Body Image Investment Emotions – Breast 
scores had moderate negative correlations with the composite BESAA 
score (Table 3). There was no significant correlation between Body 
Image Investment Behaviors - Breast and BESAA. The moderate and 
negative correlations between the Body Image Investment subscales 
and BESAA indicated that the Swedish ASI-R has acceptable conver-
gent validity.

Internal consistency

The results indicated acceptable internal consistency for the composite 
ASI-R and all the three factors (Table 3). Omega if the item deleted var-
ied between 0.86 and 0.87 (composite ASI-R), 0.76–0.81 (Body Image 

Investment Cognition – Breast), 0.75–0.80 (Body Image Investment 
Behaviors–Breast), and 0.61–0.69 (Body Image Investment Emotions – 
Breast), and did not therefore result in the deletion of any items. 

Test-retest reliability

There was strong agreement between the composite ASI-R and all 
the three factors. No statistically significant differences were observed 
between the scales (Table 3).

Floor and ceiling effects

No floor or ceiling effects were observed on the composite scale. For 
the Body Image Investment Cognition – Breast subscale, 0.5% of the 
participants received the maximum or minimum score. For the Body 
Image Investment Behaviors – Breast subscale, 0.9% of the partici-
pants obtained the maximum score. For the Body Image Investment 
Emotions – Breast subscale, 1.4% of the participants obtained a max-
imum or minimum score.

Discussion

The primary aim of this study was to translate and examine the psy-
chometric properties of the ASI-R instrument in Swedish patients 
undergoing breast reconstruction. A three-factor solution was an 
adequate factor solution that showed good overall psychometric 
properties, similar to previous findings in American patients with 
breast cancer undergoing reconstruction [12]. As the included items 
were slightly different from those of the American population 
(Table 1), the subscales were assigned new names: Body Image 
Investment Cognition – Breast, Body Image Investment Behaviors – 
Breast, and Body Image Investment Emotions – Breast.

ASI-R subscales in patients with breast cancer undergoing breast 
reconstruction

The three factors obtained in this study reflect the main dimensions 
of body image: cognitive, behavioral, and affective [16]. Body Image 
Investment Cognition – Breast reflects body image investment mani-
fested in dysfunctional patterns of cognition, distorted beliefs about 
the importance of appearance (e.g. that appearance is responsible for 
what happens in life), and covert behaviors (e.g. comparing one’s 
appearance to others and appearance rumination) triggered by inter-
action with the environment. Body Image Investment Behaviors – 
Breast reflects body image investment manifested in overt behaviors, 
such as monitoring appearance. Body Image Investment Emotions – 
Breast captures the emotional manifestation of body image invest-
ment, as it reflects the influence of appearance evaluation on 
emotional well-being. Further, it also reflects the belief that appear-
ance can and should be controlled because of its impact on what 
happens in life and an individual’s well-being.

The obtained factor solution was similar to the three-factor 
solution found among American patients with breast cancer [12] and 
the original factor structure [19]. Body Image Investment Behaviors – 
Breast is a stable factor across different studies and populations; in 
the current study, American breast cancer cohort [12] and original 
factor structure [19]. However, MS has a slightly different meaning in 
women with breast cancer, and it has been hypothesized that it might 
function as a protective factor against body image problems [44]. The 
original SES subscale was divided into two-factor solutions in the 
American breast cancer [12] and the present Swedish breast cancer 
cohorts. Most items from the SES loaded on the Appearance Power/

[AQ7]

Table 3.  Psychometric properties.
Psychometric properties Results

ASI-R total
Factor 1: �Body Image Investment Cognition 

– Breast
Factor 2: �Body Image Investment Behaviors 

– Breast
Factor 3: �Body Image Investment Emotions 

– Breast
Internal consistency McDonald’s Omega

0.87
0.81
0.80
0.72

Convergent validity Spearman
−0.36 (p < 0.001)
−0.50 (p < 0.001)
0.12 (p = 0.109)
−0.46 (p < 0.001)

Test-retest reliability Cohen’s weighted kappa
0.88 (p < 0.001)
0.82 (p < 0.001)
0.88 (p < 0.001)
0.82 (p < 0.001)

Test-retest reliability Wilcoxon signed ranks test
(n = 45)
Measure 1 MD, 2.95 (1.70–4.65)
Measure 2 MD, 2.90 (1.60–4.60)
(p = 0.488)
Measure 1 MD, 2.50 (1.00–4.63)
Measure 2 MD, 2.50 (1.13–4.38)
(p = 0.980)
Measure 1 MD, 3.50 (1.63–5.00)
Measure 2 MD, 3.38 (1.88–5.00)
(p = 0.439)
Measure 1 MD, 3.00 (1.00–4.50)
Measure 2 MD, 2.75 (1.00–4.50)
(p = 0.173)

ASI-R, Appearance Schemas Inventory-Revised.
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Control in the American breast cancer population [12] and on Body 
Image Investment Emotions – Breast in the present population. 
These two factors regarding the importance of control over 
appearance and its influence on emotions are similar. However, Body 
Image Investment Emotions – Breast has a narrower focus on the 
affective dimension and does not reflect appearance as an essential 
part of an individual’s identity. Similarly, Body Image Investment 
Cognition – Breast has a narrower focus on cognition than the 
original SES [19] and Appearance Self-Evaluation [12] because it 
consists of affective and self-evaluative items derived from the 
original SES. These studies were conducted in the United States [12, 
19]. Therefore, cultural influences on body image attitudes [16] could 
explain some of the differences compared to an American cohort of 
patients with breast cancer regarding the distribution of items and 
amount of variance explained (95% vs. 40%) [12].

The importance of control as a central body investment theme 
in the breast cancer population was previously suggested in an 
American cohort [12]. That MS might be a protective factor for 
psychological adjustment [44], which is also evident in Body Image 
Investment Emotions – Breast in the present study. Breast 
reconstruction can be viewed as a means of controlling changes in 
appearance changes [12]. Nonetheless, breast reconstruction is an 
intervention that can help women restore a sense of normality or 
worsen their body image if expectations are not met [45]. Patients 
with breast cancer often experience a loss of control over their 
bodies that goes beyond appearance changes [46].

Methodological considerations

The study has several strengths and limitations that need to be high-
lighted. The main strengths are that the translation and validation 
were performed following guidelines in a population of participants 
missing a breast and all suffering from their flat chest in one way or 
another, as they have opted for breast reconstruction, which they had 
not received; this was an appropriate group to use for the validation 
of body-image instruments for use in breast cancer populations. 
Another strength is that this study represents the first validation of an 
instrument outside the USA. As body image is affected by cultural fac-
tors, the validation of instruments is necessary in different countries 
and other languages.

This study’s limitations are principally related to the relatively 
small sample size, which limits the robustness of the statistical 
tests. Concerning the factor analysis, a small sample size increases 
the risk of unstable factor solutions [36]. The limited sample size 
also necessitated a prioritization between EFA and confirmatory 
factor analysis (CFA), as the sample was not large enough to be 
split in half, and the performance of both EFA and CFA in the same 
sample might have yielded biased results. The EFA was prioritized 
according to the guidelines for translated instruments [29]. 
Recommendations regarding sample size when conducting an EFA 
vary according to the estimation methods [36] and depend on the 
data [31]. It has been argued that a sample size of 150 is sufficient 
for initial factor analysis [36]. The small sample size in this study 
may also explain the relatively low variance (40%), which could be 
accounted for by the factor solution in this study. Ideally, at least 
50% of the variance should preferably be explained by an 
instrument [36]. A lower explained variance could indicate that the 
factors are not sufficiently meaningful, or that the instrument does 
not produce data with a good internal structure that can reflect 
latent constructs [47]. However, this is unlikely because a higher 
variance was previously observed for the instrument in another 
breast cancer population [12].

Another limitation of the study is that only one body image 
instrument was used to investigate convergent validity [29]. In line 
with other studies [19], the correlation between the original MS scale, 
herein referred to as the Body Image Investment Behaviors – Breast, 
was particularly low.

Clinical implications for the measurement of body image in pa-
tients with breast cancer

Validation of the ASI-R in patients with breast cancer allowed for a 
valid measurement of body investment in the group. Body Image 
Investment Cognition – Breast and Body Image Investment Emotions 
– Breast seem to reflect dysfunctional cognitive and emotional pat-
terns (e.g. dysfunctional investment). This could allow the identifica-
tion of patients with negative body image who require additional 
interventions, such as cognitive behavioral therapy-based interven-
tions [1], in addition to breast reconstruction, to achieve a healthy 
body image after breast cancer. Additionally, the instrument enables 
the measurement of positive body image, as Body Image Investment 
Behaviors – Breast (originally MS) seems to reflect positive ways of 
investing in body image among patients with breast cancer [48]. 
Knowledge of positive body image in patients with breast cancer and 
its consequences have previously been identified as a field where 
more studies are needed [11].

Conclusions

In conclusion, the ASI-R instrument has overall good psychometric 
properties for Swedish women undergoing mastectomy and 
breast reconstruction, enabling the measurement of body invest-
ment for both clinical and research purposes. The factor structure 
obtained was considered similar to the original factor structure 
[19] and three-factor solution obtained from an American cohort 
of patients with breast cancer [12]. Three new subscales have been 
suggested: Body Image Investment Cognition – Breast, Body 
Image Investment Behaviors – Breast, and Body Image Investment 
Emotions – Breast. Control appears to be a central theme in 
patients with breast cancer undergoing mastectomy and breast 
reconstruction. Further studies on convergent validity and CFA are 
required.
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