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background
This study assessed the indirect effect of body image in 
the relationship between illness duration, optimism, cop-
ing strategies and psychological distress as well as the 
moderator role of being or not submitted to surgery and 
type of surgery, in women with breast cancer undergoing 
chemotherapy.

participants and procedure
This cross-sectional study included eighty-seven women 
with breast cancer undergoing chemotherapy, who an-
swered instruments that assessed sociodemographic and 
clinical issues, optimism, coping, concerns with body image 
and psychological distress. Bayesian statistics were per-
formed to test the indirect effect model that included also 
the moderator effects.  

results
Lower optimism, lower use of humor, and higher denial 
and illness duration predicted lower body image and high-

er distress. Longer illness duration was associated with 
higher distress. Body image had an indirect effect in the re-
lationship between optimism and distress; between denial 
coping and distress; between humor coping and distress 
and between illness duration and distress. Being submitted 
to surgery but not the type of surgery was a moderator in 
the indirect effect model.  

conclusions
Body image is critical to psychological distress. Future in-
terventions for women with breast cancer should consider 
body image as a target, in order to promote adaptive coping 
strategies specially when women have had surgery.

key words
body image; breast neoplasms; adaptation psychological; 
optimism; psychological distress
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Background

Breast cancer is the cancer with the highest incidence 
in women worldwide (25.1%) and in Portugal (29.4%) 
(Ferlay et al., 2014), accounting for 571,000 deaths in 
2015 (WHO, 2019). Breast cancer occupies the top 
spot in cancer mortality in women worldwide (14.7%) 
and in Portugal (16.0%) (Ferlay et al., 2014).

The diagnosis and treatment of breast cancer has 
a negative impact on women’s physical and psycho-
logical well-being, since it may trigger fears about 
death, changes in body image, femininity, and moth-
erhood (Reich et al., 2007). Cancer treatment includes 
surgery and/or adjuvant therapies (e.g. chemotherapy, 
radiotherapy), with secondary effects such as weight 
gain, loss of hair and disfigurement, causing signifi-
cant changes in women’s body image (Dua et  al., 
2015). In addition, breast cancer surgery may include 
the removal of the entire breast (mastectomy) or only 
the tumor (conserving surgery) (American Cancer So-
ciety, 2019). Al-Ghazal et al. (2000) and Hopwood and 
Hopwood (2019) reported that when the surgery was 
more drastic and invasive, women’s psychological 
well-being was more threatened, although Chow and 
colleagues (2015) found no differences. After 5 years 
of surgery, breast-conserving surgery has been asso-
ciated with better body image and higher psychoso-
cial well-being and quality of life than mastectomy 
(Chow et al., 2015). Body image is also dependent on 
type and time after surgery (better in breast-conserv-
ing therapy than in modified radical mastectomy and 
improving over time) as well as relationship quality 
(better in couples with high quality and shorter dura-
tion of their relationship) (Kowalczyk et al., 2019).

The literature has shown that body image also 
plays a  mediator role regarding self-esteem (You 
et  al., 2016). In fact, body embarrassment predicted 
lower self-esteem (Grift et al., 2018) and body image 
acceptance mediated the relationship between body 
image and self-esteem (Brandt-Salmeri &  Przybyła-
Basista, 2019). In women with lymphedema second-
ary to breast cancer, body image dissatisfaction me-
diated the relationship between pain and depressive 
symptoms (higher levels of pain led to higher states 
of body image dissatisfaction, which led to greater 
depressive symptoms); body image dissatisfaction 
also mediated the relationship between body integ-
rity beliefs and depressive symptoms (greater body 
integrity beliefs led to higher dissatisfaction with 
one’s body and subsequently to greater depressive 
symptoms; Teo et al., 2015). Fang et al. (2014) found 
an indirect relationship of body consciousness with 
depression through the mediating role of body image 
discomfort, i.e., women with higher objectified body 
consciousness reported more cancer-related body im-
age discomfort, which was related to greater depres-
sion, and the degree of the mediation relationship 
was different across surgery types. Body image flex-

ibility was found to be a mediating variable between 
negative body image and maladaptive behavioral out-
comes (Rogers et al., 2018).

Several factors have been identified and studied 
as resilience sources in women with breast cancer 
(Carver, 2015), such as optimism, which has a posi-
tive impact on psychological well-being and was as-
sociated with lower levels of psychological distress 
(Carver, 2015), higher emotional well-being (Li et al., 
2019), and better quality of life (Ristevska-Dimitro-
vska et al., 2015). Optimism has also been positively 
associated with active coping strategies, planning, ac-
ceptance of the real situation and humor coping and 
negatively with avoidance coping strategies such as 
denial and behavioral disengagement, in women with 
breast cancer (Carver, 2015). Also, the more optimis-
tic women adopted the fighting spirit strategy while 
the more pessimistic ones used the hopeless/helpless 
strategy (Casellas-Grau et al., 2016). 

Active coping strategies, such as positive cogni-
tive restructuring and active engagement, have been 
associated with lower distress (Carver, 2015), higher 
psychological well-being, and better quality of life 
(Brunault et al., 2015), while poor/avoidance coping 
strategies, such as denial, disengagement, anxious 
preoccupation, fatalism, wishful thinking, and help-
lessness/hopelessness, were associated with higher 
distress, in women with breast cancer (Brunault et al., 
2015). 

Psychological distress was found to be predicted 
by body image (Griffiths et  al., 2016), by optimism 
(Brandão et  al., 2016), by denial coping (Di Mattei 
et al., 2016), by humor coping (Feudis et al., 2015) and 
by illness duration (Millar et al., 2005). However, the 
relationship between body image, coping strategies, 
optimism, and psychological distress, taking into con-
sideration illness duration, surgery, and the type of 
surgery, needs further clarification, in women with 
no breast reconstruction. To fill this gap, this study 
evaluated the meditating role of body image in the 
relationship between coping strategies, optimism, ill-
ness duration, and psychological distress, considering 
whether patients were submitted to surgery or not 
and the type of surgery, as well. The hypotheses were: 
(1) body image will show an indirect effect in the re-
lationship between: a) distress and coping strategies/
optimism and b) illness duration and distress; (2) hav-
ing or not surgery and type of surgery will moderate 
the indirect effect model. 

Participants and procedure

Participants

A convenience sample of 87 women diagnosed with 
breast cancer undergoing chemotherapy treatment at 
the Oncology Service of a  major public hospital, in 
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the north of Portugal participated in the study. Data 
collection took approximately seven months. The in-
clusion criteria in the study were the following: 1) age 
greater than 18 years; 2) a diagnosis of breast cancer; 
and 3) being in chemotherapy treatment. The presence 
of severe psychological disorders (e.g. psychosis) in 
the patient’s medical records was an exclusion criteri-
on. The study was approved by the Ethics Committee 
of the Hospital (HB/2017) where data collection took 
place and was performed in accordance with the ethi-
cal standards of the Declaration of Helsinki and its 
later amendments. Patients undergoing chemothera-
py were invited to participate by their oncologist and 
later approached by the researcher. Participation was 
voluntary and patients were informed about the aims 
of the study and the confidentiality of the data, sign-
ing an informed consent form for this purpose. 

Measures

Revised Life Orientation Test (LOT-R; Scheier et  al., 
1994). This instrument assesses the levels of optimism 
and its influence in the processes of adaptation to an 
illness. It consists of 10 items, in which only six assess 
optimism (e.g., “At difficult times I usually expect the 
best”; “In general, I hope that more good things hap-
pen to me than more bad things”) and the remaining 
items are distractors (e.g., “For me, it’s easy to relax”; 
“I am happy to be with my friends”). Higher results 
indicate higher levels of optimism. In the original 
version by Scheier et al. (1994), a Cronbach’s α of .84 
was found. The Portuguese version (Laranjeira, 2008) 
showed an α of .78, whereas in the present study it 
was .71.

Brief COPE (Carver, 1997). This instrument assess-
es the individual adjustment to stressful situations 
and was originally composed of 52 items organized 
in 13  scales. In the adapted Portuguese version (Ri-
beiro & Rodrigues, 2004), the questionnaire consists 
of 28 items, divided into 14 subscales: Active Coping 
(e.g., “I  concentrate my efforts on doing something 
that allows me to face the situation”), Planning (e.g., 
“I try to find a strategy that will help me with what 
I have to do”), Using Instrumental Support (e.g., “I ask 
for advice and help others to better face the situation”), 
Using Social and Emotional Support (e.g., “I seek emo-
tional support from someone (family, friends)”), Re-
ligion (e.g., “I pray or I meditate”), Positive Refram-
ing (“I look for something positive in everything that 
is happening”), Self-Blame (e.g., “I criticize myself”), 
Acceptance (e.g., “I try to accept things as they are 
happening”), Venting (e.g., “I get bored and express 
my feelings (emotions)”), Denial (e.g., “I have said to 
myself: this is not true”), Self-Distraction (e.g., “I take 
refuge in other activities to be distracted from the 
situation”), Behavioral Disengagement (e.g., “I give up 
trying to get what I want”), and Substance Use (e.g., 

“I take refuge in alcohol or other drugs [tablets, etc.] 
to feel better”) and Humor (e.g., “I face the situation by 
treating it as a game”) (Carver, 1997). In the original 
version α ranged from .50 (venting) to .90 (substance 
use). In the Portuguese version, Cronbach’s α ranged 
between .55 and .84 (Ribeiro &  Rodrigues, 2004). In 
the present study, alphas were similar to the original 
and the Portuguese version, i.e. .61 (self-distraction), 
.63 (active coping), .87 (denial), .93 (substance use), 
.69 (emotional support), .82 (use of instrumental sup-
port), .73 (behavioral disengagement), .75 (venting), 
.68 (positive reframing), .62 (planning), .88 (humor), 
.63 (acceptance), and .86 (religion). All subscales were 
used in this study except the self-blame subscale due 
to the alpha (below. 50).

Hospital Anxiety and Depression Scale (HADS; Zig-
mond & Snaith, 1983). This instrument assesses psy-
chological distress, including two subscales, anxiety 
(e.g., “I feel tense or wound up”; “Worrying thoughts 
go through my mind”) and depression (e.g., “I still en-
joy the things I used to enjoy”; “I feel as if I am slowed 
down”), each with seven items. A higher result indi-
cates greater distress. The Portuguese version (Pais-
Ribeiro et al., 2007) presents a Cronbach’s α of .94 for 
the total scale, .91 for the subscale of anxiety and .88 
for depression. In this sample, the Cronbach’s α for 
the total scale was .86, for the anxiety subscale was .82 
and for the depression subscale .70. 

Body Image Scale (Hopwood et al., 2001). The in-
strument assesses the severity of the disease impact 
on self-image in cancer patients at emotional, behav-
ioral, and cognitive levels. The instrument includes 
10 items (e.g., “Have you felt less physically attrac-
tive as a result of your disease or treatment?”; “Have 
you avoided people because of the way you felt about 
your appearance?”), where higher results indicate 
greater concerns with body image. In the Portu-
guese version validated in women with breast cancer, 
a Cronbach’s α of .93 was found (Moreira et al., 2010), 
while in this sample it was .94.

Data analysis

The relationships between all variables with body 
image and optimism were assessed through Pearson 
correlations. In the path analysis, only the variables 
that were significantly correlated were introduced. 
To test the indirect effect model, Bayesian structural 
equation modeling (SEM) was conducted in AMOS 
25.0, due to the small sample size (van de Schoot 
&  Depaoli, 2014). The Bayesian SEM approach per-
forms maximum likelihood (ML) estimation (Yuan 
& Mackinnon, 2009): inference is precise and simpler 
for multilevel indirect effect analyses, using the Mar-
kov Chain Monte Carlo (MCMC) method to extract 
repeated samples to estimate parameters for each 
model. The dataset generates a  posterior likelihood 
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distribution for each parameter estimate. The statis-
tical significance is calculated through the Bayesian 
credible interval: if it does not overlap zero, the pa-
rameter is statistically significant. In this study, mod-
el fit was assessed by the posterior predictive p value 
and the value of a  convergence statistic (CS). The 
posterior predictive p value represents the model’s 
goodness-of-fit and should be interpreted like an SEM 
fit index: a value closer to 0.5 indicates a better model 
fit, whereas a value closer to 0 or 1 suggests a poor 
fit (Song & Lee, 2006). A CS value of less than 1.002 
suggests that the model has converged; a  CS value 
equal to 1.0000 means that the model has a perfect 
fit. Additionally, the deviance information criterion 
(DIC) was used, no representing a  Bayesian gener-
alization of the Akaike information criterion: models 
with smaller DIC values should be preferred. The DIC 
is a combination of the deviance from the model and 
the penalty for model complexity.

Finally, a two moderated indirect effect model us-
ing the Bayesian approach was used to analyze the 
effects of having undergone (or not) surgery and 
the type of surgery in the relationship between de-
nial, humor, optimism, illness duration and distress, 
through body image. Moderated indirect effect analy-
sis is conducted through adding relevant interaction 
terms into the indirect effect model of interest. In 
a moderated indirect effect, the pattern of indirect ef-
fect changes as a function of the moderator. All sta-
tistical analyses were performed using IBM SPSS Sta-
tistics 25, and for the structural equation model IBM 
SPSS Amos 25 was used. 

Results

Sample characteristics 

The sample comprised 87 Portuguese women with 
breast cancer, aged between 25 and 75 years (M = 51.93, 
SD = 12.07). Most of the women were married (78.2%) 
and had children (89.7%). Of the total sample, 48.3% 
had a low level of education (up to four years of edu-
cation) and 51.7% high school or college education. 
The mean time of diagnosis was 2.0 years (SD = 2.70). 
Regarding treatment, 61 (70.1%) had surgery. Of those 
who had surgery, 34 (39.1%) underwent mastectomy 
and the remainder (31.0%) conservative surgery. 
None of the women who had surgery were submitted 
to breast reconstruction.

Relationship between variables

Table 1 shows the correlation coefficients between 
variables. Body image, coping (planning, social and 
emotional support, religion, acceptance, venting, de-
nial and behavioral disengagement) and illness du-

ration were positively associated with psychological 
distress (outcome variable); other coping dimensions 
(acceptance and humor), and optimism were nega-
tively associated with psychological distress. Higher 
optimism was associated with lower levels of dis-
tress, less venting, and behavioral disengagement, as 
well as with greater use of positive reframing, accep-
tance, and humor. Greater use of denial coping was 
associated with longer illness duration, and higher 
distress and concern with body image, and lower op-
timism. Greater use of humor was associated with 
a better image, lower distress, and higher optimism. 
Finally, longer illness duration was associated with 
higher distress and denial.

Path analysis model 

Bayesian SEM was used to test the indirect effect 
model. Figure 1 shows the final model with a good fit: 
the model converged with a CS equal to 1.0000. The 
goodness-of-fit measures showed that the model was 
supported by the data, posterior predictive p = .50, 
DIC = 1418.21, number of effective parameters = 22.01. 
The specific parameter estimates for the model are 
presented in Table 2; all the parameters were signifi-
cant, and all the indirect effect estimates were statisti-
cally significant because all the 95% CI did not over-
lap zero, except in the relationship between humor 
and body image and between humor and distress. The 
model showed that lower optimism, higher denial and 
illness duration predicted greater concerns with body 
image and higher distress.  

Indirect effects

In order to analyze in which situations body image 
had an indirect effect in the association between ill-
ness duration, optimism, denial, humor and psycho-
logical distress, bootstrapping with 4000 samples was 
used. The results (Table 2) showed that three indirect 
effects were statistically significant corresponding 
to the indirect effects between illness duration, opti-
mism, denial and psychological distress.

The moderated indirect effect  
of having surgery 

For the adjusted model, a moderated indirect effect 
was tested regarding the two groups: with versus 
without surgery (Table 3). The results showed that 
having surgery moderated the relationship between 
coping denial, coping humor, optimism, and distress, 
through body image; but not in the relationship be-
tween illness duration and distress, through body im-
age (Figure 2). 
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Table 2

Bayesian SEM results: indirect effect analysis

M SE SD CS Credible interval

95%
Lower 
bound

95%
Upper 
bound

Regression weights

Body image ← Optimism –0.54* 0.01 0.14 1.00 –0.82 –0.26

Distress ← Body image 0.20* 0.00 0.09 1.00 0.01 0.37

Distress ← Optimism –0.39* 0.00 0.09 1.00 –0.57 –0.21

Distress ← Denial 0.75* 0.01 0.30 1.00 0.17 1.36

Distress ← Humor –0.24 0.01 0.20 1.00 –0.63 0.14

Body image ← Humor –0.45 0.01 0.34 1.00 –1.11 0.20

Body image ← Denial 2.20* 0.01 0.39 1.00 1.45 2.98

Path Posterior 
M

SD Credible interval Conclusion

95%
Lower 
bound

95%
Upper 
bound

Indirect effects

Distress ← Body image  
← Illness duration

0.02 0.01 0.00 0.03 Positive and  
significant

Distress ← Body image  
← Optimism

–0.10 0.05 –0.22 –0.01 Negative and  
significant

Distress ← Body image  
← Humor

–0.04 0.07 –0.11 0.02 Not significant

Distress ← Body image  
← Denial

0.14 0.01 0.01 0.29 Positive and  
significant

Note. Posterior predictive value is .50 and number of samples for convergence is 25.58; N = 4000; *statistically significant 
(i.e., the 95% credible interval does not include zero); SE – standard error; CS – convergence statistic.

Figure 1

Final SEM model 

Distress e1

Denial

Humor

Optimism

Illness duration .06

.30
Body image

d1

–.37

.16

–.24

–.16

.17
–.12

–.37

.25

.51
–.10
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The moderated indirect effect of type 
of surgery 

For the adjusted model, a moderated indirect effect 
was tested regarding the two groups of surgery – 
mastectomy versus conservative was tested and no 
significant results were found (Table 4).

Discussion

The results showed that lower optimism and higher 
denial and illness duration predicted greater con-

cerns with body image and higher distress. Other 
studies found similar results: women with great use 
of coping strategies, such as denial, were more likely 
to feel psychological distress (Di Mattei et al., 2016) 
and to experience more concerns with body image 
from surgery and/or alopecia from chemotherapy 
(Feudis et  al., 2015). Women in the present study 
were all undergoing chemotherapy and about 70.1% 
were submitted to surgery, so it was expected that 
their body image perception would be compromised, 
impacting negatively on their psychological well-be-
ing. Although women with breast cancer are facing 
a life-threatening disease, body image plays a central 

Table 3

Bayesian moderated indirect effect analysis: having surgery or not

Path
Indirect effects

Posterior 
M

SD 95% 
Lower 
bound

95% 
Upper 
bound

Conclusion

The effect of undergoing or not undergoing surgery in the relationship between denial and distress,  
indirect effect by body image

Distress ← Body image ← Denial 0.11* 0.03 0.07 0.17 Positive and significant

Distress ← Body image ← Surgery  
× Denial

0.21* 0.08 0.06 0.38 Positive and significant

Distress ← Body image ← Surgery 0.03* 0.01 0.01 0.04 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.68; DIC = 954.48; N = 4630; *statistically significant.

The effect of undergoing or not undergoing surgery in the relationship between humor and distress,  
indirect effect by body image

Distress ← Body image ← Humor 0.18* 0.02 0.14 0.23 Positive and significant

Distress ← Body image ← Surgery  
× Humor

–0.55* 0.13 –0.80 –0.29 Negative and significant

Distress ← Body image ← Surgery 0.04* 0.01 0.03 0.05 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.69; DIC = 1,024.57; N = 4766; *statistically significant. 

The effect of undergoing or not undergoing surgery in the relationship between optimism and distress, 
indirect effect by body image

Distress ← Body image ← Optimism 0.33* 0.06 0.21 0.45 Positive and significant

Distress ← Body image ← Surgery  
× Optimism

–0.83* 0.17 –1.16 –0.51 Negative and significant

Distress ← Body image ← Surgery 0.03* 0.01 0.02 0.04 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.72; DIC = 1,142.40; N = 4452; *statistically significant.

The effect of undergoing or not undergoing surgery in the relationship between illness duration and  
distress, indirect effect by body image

Distress ← Body image ← Illness 
duration

0.12* 0.02 0.09 0.15 Positive and significant

Distress ← Body image ← Surgery  
× Illness duration

–0.05 0.09 –0.24 0.12 Not significant

Distress ← Body image ← Surgery 0.04* 0.01 0.03 0.05 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.46; DIC = 905.42; N = 4695; *statistically significant.
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role for them, since the breast is considered a social 
symbol of femininity, sexuality, and motherhood 
and therefore, disfigurement may threaten women’s 
emotional well-being and self-concept (Feudis et al., 
2015). The present study found that concerns with 
body image had an indirect effect in the relationship 
between optimism and psychological distress. This 
relationship was also found in other studies (Carver, 
2015) where being less optimistic about the future 
predicted concerns with body image since women 
face physical changes and related suffering.

The results also showed that longer illness dura-
tion predicted greater concerns with body image. 
However, a  study found that longer illness dura-
tion was associated with lower body image distress 
(Helms et  al., 2008). According to Stanton (2012), 
time by itself appears not to be a sufficient indicator 
of adaptation to breast cancer. Other studies, howev-
er, suggested that time may be a critical factor to pre-
dict disease adjustment (Brandt-Salmeri & Przybyła-
Basista, 2019; Chow et al., 2015). There is still much 
controversy regarding the impact of time since diag-
nosis on the physical and psychological functioning 
of women diagnosed with breast cancer. Future stud-
ies should expand the knowledge on this issue using 
longitudinal designs. 

The results showed that higher levels of optimism 
were associated with less use of denial coping, vent-

ing, and behavioral disengagement, as well as with 
greater use of positive reframing, acceptance, and 
humor. In fact, studies showed that optimism was 
associated with less use of avoidance coping strate-
gies, such as denial and behavioral disengagement, as 
well as greater use of active coping strategies, such 
as acceptance, humor, and positive reframing, in can-
cer patients in general (WHO, 2019) and in women 
with breast cancer in particular, both before and after 
surgery (Carver, 2015). When facing a  diagnosis of 
cancer, patients have reported adopting more often 
active-behavioral coping strategies than avoidance 
strategies (Ferlay et  al., 2014; Brandão et  al., 2016). 
However, another study found that avoidance strate-
gies were not significantly associated with optimism, 
or with pessimism (Carver, 1997). Greater use of hu-
mor in turn was associated with distress. In fact, the 
present study corroborates results found in previ-
ous studies conducted in women with breast cancer, 
where a negative relationship between the use of hu-
mor and distress was found (Brunault et al., 2015). It 
is plausible that denial coping may act as an adaptive 
strategy to cope with overwhelming events and feel-
ings (Di Mattei et al., 2016).

Although, several studies have suggested that 
more invasive surgery, such as mastectomy, when 
compared with breast conserving surgery, is more 
likely to contribute to body image problems and 

Figure 2

Bayesian moderated indirect effect analysis: the effect of undergoing surgery or not in the relationship between 
denial, humor, optimism, illness duration and distress, through body image 
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decreased psychological well-being (Chow et  al., 
2015; Moreira et al., 2010), in this study, the type of 
surgery had no significant impact on the outcome. 
Also, the study by Fernandes et al. (2018) found no 
differences between mastectomized and non-mas-
tectomized women. Contrary to type of surgery, it 
seems that being (or not) submitted to surgery had 
a more significant impact. Particularly, the positive 
relationship between distress and body image was 
significant only in the surgery group and not in the 
non-surgery group. Also, the indirect effect in the 

relationship between denial, humor coping and dis-
tress, through body image, was only present in the 
surgery group. In fact, the surgery itself, regardless 
of type, produced changes in the breast that interfere 
with women’s body image that may increase distress 
(Helms et al., 2008). The use of emotion-focused cop-
ing strategies to deal with the distress makes intui-
tive sense at that moment of chemotherapy treat-
ment, since the disease may be felt as uncontrollable 
(Brunault et al., 2015). Future studies should explore 
this result, in larger samples.

Table 4

Bayesian moderated indirect effect analysis: type of surgery

Path
Indirect effects

Posterior 
M

SD 95% 
Lower 
bound

95% 
Upper 
bound

Conclusion

The effect of type of surgery in the relationship between denial and distress, indirect effect by body image

Distress ← Body image ← Denial 0.12* 0.03 0.07 0.17 Positive and significant

Distress ← Body image ← Type  
of surgery × Denial

0.02 0.07 –0.11 0.15 Not significant

Distress ← Body image ← Type  
of surgery

0.03* 0.01 0.02 0.05 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.81; DIC = 980.36; N = 4673; *statistically significant.

The effect of type of surgery in the relationship between humor and distress, indirect effect by body image

Distress ← Body image ← Humor 0.16* 0.02 0.12 0.21 Positive and significant

Distress ← Body image ← Type  
of surgery × Humor

0.03 0.09 –0.15 0.22 Not significant

Distress ← Body image ← Type  
of surgery 

0.04* 0.01 0.03 0.05 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.65; DIC = 1,039.70; N = 4643; *statistically significant. 

The effect of type of surgery in the relationship between optimism and distress, indirect effect by body image

Distress ← Body image ← Optimism 0.26* 0.05 0.15 0.23 Positive and significant

Distress ← Body image ← Type  
of surgery × Optimism

–0.07 0.08 –0.24 0.08 Not significant

Distress ← Body image ← Type  
of surgery 

0.03* 0.01 0.01 0.04 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.59; DIC = 1,218.31; N = 4717; *statistically significant.

The effect of type of surgery in the relationship between illness duration and distress, indirect effect  
by body image

Distress ← Body image ← Illness 
duration

0.11* 0.02 0.07 0.17 Positive and significant

Distress ← Body image ← Type  
of surgery × Illness duration

0.10 0.07 –0.04 0.25 Not significant

Distress ← Body image ← Type  
of surgery 

0.04* 0.01 0.03 0.05 Positive and significant

Note. Posterior predictive value is .50; number of samples for convergence is 13.55; DIC = 943.17; N = 4717; *statistically significant.
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Limitations

This study has some limitations that should be ad-
dressed, such as the cross-sectional design; the exclu-
sive use of self-report measures and the small number 
of participants. Therefore, future studies should use 
longitudinal designs and bigger samples in order to an-
alyze the mediator role of body image between coping 
strategies/optimism and distress as well as the modera-
tor role of breast reconstruction over time, controlling 
for other physical comorbidities besides breast cancer. 

Implications for practice

This study suggests that health professionals should 
be aware of the importance of body image and psy-
chological factors in women with breast cancer un-
dergoing chemotherapy in order to intervene to pro-
mote adaptive coping strategies and optimism. When 
women struggle with distress and body image issues, 
a  referral for psychological support may be needed, 
particularly in women who have undergone surgery, 
regardless of the type. 

Conclusions

This study highlights the importance of concerns with 
body image since it showed an indirect effect in the 
relationship between illness duration, optimism, de-
nial/humor coping and psychological distress. Thus, 
future interventions, for women with breast cancer, 
should consider body image as a  target, in order to 
promote adaptive coping strategies, and higher levels 
of optimism, which will allow patients to cope with 
the stressors associated with breast cancer during che-
motherapy. 
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