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Abstract

Background There are only a few studies that provide

sufficient data regarding the effects of aesthetic breast

augmentation on various aspects of quality of life. Signif-

icant improvement in body image, satisfaction with

appearance, sexual attractiveness, and self-esteem has been

observed in these studies. In contrast, however, a somewhat

impaired general health-related quality of life has been

reported at follow-up. Nevertheless, when considering the

effects of aesthetic breast augmentation on eating habits,

publications are lacking. We therefore decided to assess the

effects of aesthetic breast augmentation on quality of life,

psychological distress, and eating disorder symptoms.

Methods This study included 79 consecutive women who

underwent bilateral aesthetic augmentation mammaplasty.

The women completed three outcome measures at baseline

and at follow-up: the Eating Disorder Inventory, Raitasa-

lo’s modification of the Beck Depression Inventory, and

the 15D general quality-of-life questionnaire.

Results The mean age at baseline was 35 years (range =

18–52). The mean body mass index was 21.3 (range =

17.5–27.3). Sixty-five (82 %) women completed the out-

come measures with a mean follow-up time of 7 months

(range = 4–13). A significant improvement was observed

in self-esteem and depression scores as well as body sat-

isfaction from baseline to follow-up. Interpersonal trust

also improved, and after the operation the women were

more able to tolerate and understand their own feelings and

sensations. A significant decrease in the overall risk for an

eating disorder was also noted.

Conclusions Aesthetic breast augmentation results in

significant improvement in women’s body satisfaction and

self-esteem. The level of risk for an eating disorder is also

significantly reduced.

Level of Evidence III This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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There are only a few studies that provide sufficient data

regarding the effects of aesthetic breast augmentation on

various aspects of quality of life [2, 13, 16, 19]. Significant

improvement in body image, satisfaction with appearance,

sexual attractiveness, and self-esteem has been observed in

these studies. In contrast, however, a somewhat impaired

general health-related quality of life (HRQoL) has been

reported at follow-up [13]. Anecdotal reports have sug-

gested the potential of aesthetic breast augmentation to

resolve psychological problems and thereby diminish eat-

ing disorder symptoms and suicide risk [6, 9, 11]. Never-

theless, when considering the effects of aesthetic breast

augmentation on eating habits, publications are lacking.

We therefore decided to assess the effects of aesthetic
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breast augmentation on quality of life, psychological dis-

tress, and eating disorder symptoms.

Materials and Methods

This study included 79 consecutive women who underwent

bilateral aesthetic augmentation mammaplasty at the

Plastic Surgery Clinic KL, Helsinki, Finland. Ethical

approval for the study was obtained from the Surgical

Ethics Research Committee of the Tampere University

Hospital, Tampere, Finland (registration No. R09170). The

women signed an informed consent form. Demographic

data were obtained by an interview and a preliminary

information form. The women completed three outcome

measures at baseline and at follow-up: the Eating Disorder

Inventory (EDI), Raitasalo’s modification of the Beck

Depression Inventory (RBDI), and the 15D general quality-

of-life questionnaire. Possible complications such as

wound-healing problems and scar hypertrophy or capsular

contracture graded according to the Baker classification

scale were recorded at the follow-up.

The women were operated on by two plastic surgeons.

All patients underwent breast augmentation with textured

silicone implants in dual plane placement through an

inframammary incision. A prophylactic antibiotic of

750 mg of cefuroxime was administered intravenously.

Sharp dissection under direct visual control was used to

create the implant pocket and to ensure hemostasis. The

implant, the edges of the wound, and the implant pocket

were irrigated with an antibacterial solution (750 mg of

cefuroxime, 80 mg of gentamicin, and 10 ml of polyvidone

iodine 100 mg/ml). The wounds were closed in three layers

(2-0 VicrylTM stitches and reversed running intracutaneous

3-0 MonocrylTM). All pockets were drained. Supportive

brassiere and wound taping was recommended for 4 weeks.

Postoperatively 500 mg of levofloxacin was administered

once a day for 5 days.

Outcome Measures

The EDI is a diagnostic tool designed for use in a clinical

setting to assess the presence of an eating disorder [8]. This

self-report questionnaire comprises 64 questions divided

into eight subscales. Every question is rated on a zero- to

six-point scoring system. Higher scores indicate more

symptoms. In addition to the subscale scores, a summary

score is calculated to estimate the overall risk for an eating

disorder. The included subscales are drive for thinness

(an excessive concern with dieting, preoccupation with

weight, and fear of weight gain), bulimia (episodes of

binge eating and purging), body dissatisfaction (not being

satisfied with one’s physical appearance), ineffectiveness

(feelings of inadequacy, insecurity, worthlessness, and

having no control over one’s life), perfectionism (not being

satisfied with anything less than perfect), interpersonal

distrust (reluctance to form close relationships), intero-

ceptive awareness (self-monitoring, the ability to under-

stand and tolerate one’s own sensations and feelings and to

discriminate between the sensations of hunger and satiety),

and maturity fears (fears of facing the demands of adult

life). The questionnaire has been translated into Finnish

and has reference values for both patients and the general

population, thus providing clinical cutoff values (P. Char-

pentier, Finnish version of the Eating Disorder Inventory,

unpublished data, 2001).

The RBDI mood questionnaire [14] is Raitasalo’s

modification of the short form of the Beck Depression

Inventory (BDI) [4, 5], and it has been used in Finland for

nearly 30 years. This self-report questionnaire has 13

questions for depression and one for anxiety. The evalua-

tion of self-esteem is included in all 14 questions. The

depression score ranges from 0 to 39 points. Five to seven

points refer to mild depression, 8 to 15 points to moderate

depression, and over 16 points to severe depression. Anx-

iety is divided into four categories (0 = none, 1 = mild,

2 = moderate, and 3 = severe anxiety). The self-esteem

score ranges from zero to 14 points. Extremely high scores

of self-esteem may refer to a manic condition.

General HRQoL was measured by the 15D. It is a

generic, 15-dimensional, standardized, self-administered

HRQoL instrument that can be used as both a profile and a

single-index score measure [17]. It consists of 15 dimen-

sions: breathing, mental function, speech (communication),

vision, mobility, usual activities, vitality, hearing, eating,

elimination, sleeping, distress, discomfort and symptoms,

sexual activity, and depression. The maximum score is 1

(no problems on any dimension) and the minimum score 0

(equal to being dead). The minimal clinically important

difference in the 15D score is considered to be 0.03.

Statistical Analysis

The data were analyzed with the aid of PASW Statistics

18.0 for Macintosh (SPSS, Chicago, IL, USA). The algo-

rithm for the basic scoring of 15D run on PASW was

obtained from the developer of the instrument. Missing

values for the EDI questionnaire were replaced by the

Missing Value Analysis estimation method of PASW

(median values of two nearby points). At baseline 28 val-

ues (0.67 %) and at follow-up 10 values (0.24 %) were

missing for the EDI questionnaire and were replaced by the

PASW. At the most, 2 of 64 answers were replaced for one

case.

Data are expressed as mean (standard deviation or

range), median (range), and frequency (percentage). From
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baseline to follow-up, normally distributed data were

compared with the paired t-test, and the Wilcoxon signed-

rank test was applied for skewed or categorical data. The

anxiety and depression categories were dichotomized into

‘‘symptomatic’’ and ‘‘nonsymptomatic,’’ and changes from

baseline to follow-up were tested with the McNemar test.

Probabilities of less than 0.01 were considered significant.

A comparison of the patients’ quality of life with the age-

standardized general population [1] was performed with

the Mann–Whitney U test. Probabilities of less than 0.05

were considered significant.

Results

The mean age of the study group at baseline was 35 years

(range = 18–52). Mean height and weight were 167 cm

(range = 155–179) and 60 kg (range = 46–78), respec-

tively. The mean body mass index (BMI) was 21.3

(range = 17.5–27.3). Six women had comorbidities (two

patients with hypertension, two with a rheumatoid condition,

one with depression, and one with hypothyreosis). Five

(6 %) women were smokers. The mean operative time was

38 min (range = 25–90). The median McGhan Style 410

implant weight was 290 g (range = 155–545) for both

breasts, with various widths, heights, and projections selec-

ted according to the patient’s properties and preferences.

All women had at least one postoperative visit with a

mean follow-up time of 7 months (range = 1–16). Sixty-

five (82 %) women completed the outcome measures with

a mean follow-up time of 7 months (range = 4–13).

Women who did not fill out the questionnaires did not

differ in their baseline characteristics when compared to

those who did (data not shown). Two women required

revision surgery within a few months, one for a mobile

implant and the other one for inframammary-fold-level

asymmetry. One woman developed bilateral and one uni-

lateral Baker 2 capsular contracture at 1 month postoper-

atively. They did not attend further appointments.

In the psychological measures, a significant improve-

ment could be observed in self-esteem and depression

scores as well as body satisfaction from baseline to follow-

up (Tables 1, 2). Interpersonal trust also improved, and

after the operation the women were more able to tolerate

and understand their own feelings and sensations. A sig-

nificant decrease in the overall risk for an eating disorder

was also noted.

At baseline 14 (22 %) women demonstrated signs of

anxiety and 7 (11 %) demonstrated signs of depression. At

follow-up nine (14 %) and five (8 %) women demonstrated

signs of anxiety or depression, respectively. These changes

were not statistically significant (Table 1). One woman

who underwent a revision due to a detached implant had

experienced psychological impairment and was more

anxious and depressive at follow-up at 7 months. At

baseline five (8 %) women had EDI summary scores that

indicated significant problems in eating habits (levels

comparable to clinical cases), which did not change post-

operatively. Nevertheless, a minority of the women scored

above the cutoff values indicating clinical levels of diffi-

culties in the different EDI subscales (Table 2). No sig-

nificant differences were found in body mass index

between the women who scored positively for the EDI

summary score and those who did not.

There were no statistically significant changes in general

quality-of-life dimensions from the baseline to the follow-

up. At baseline, the women in the study population had a

worse quality of life in the dimension sleep when compared

to the age-standardized general population (Fig. 1). At

follow-up, the difference was not statistically significant,

although the women in the study population still had

inferior values. However, the dimensions of discomfort and

symptoms, depression, and vitality improved, demonstrat-

ing superior values when compared to the age-standardized

general population. In contrast, the dimension of mental

health deteriorated and demonstrated significantly lower

levels when compared to the general population.

Discussion

In our prospective study, we found that aesthetic breast

augmentation significantly improves women’s body satis-

faction and self-esteem. Similar effects have been noted in

previous studies [2, 16, 19]. Although there was improve-

ment in regard to anxiety, depression, and general quality

of life, we did not observe significant changes, which is in

line with earlier studies [13, 19]. However, as far as we

know, our finding that women have significantly fewer

eating disorder symptoms after aesthetic breast augmenta-

tion has not been presented before. We found that women

were more able to tolerate and understand their own feel-

ings and sensations postoperatively and felt more likely to

Table 1 Results from the mood questionnaire at baseline and the

6-month follow-up for women who underwent aesthetic breast aug-

mentation (N = 65)

Baseline Follow-up p value

Depression score 1.49 (0–12) 1.15 (0–21) 0.016

Self-esteem score 8.15 (0–13) 8.77 (0–14) 0.049

Anxious 14 (22) 9 (14) 0.125

Depressive 7 (11) 5 (8) 0.625

Values are mean (range) for scores and frequencies (%) for cases.

Wilcoxon signed-rank test for scores, McNemar test for cases
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form close relationships. Their overall risk of developing

an eating disorder had also decreased at follow-up when

compared to the situation at baseline.

The proportions of women above the levels of clinically

significant scores (comparable to clinical cases) in the EDI

did not change from baseline to follow-up. However, sig-

nificant improvements were found in the EDI subscales of

body dissatisfaction, interpersonal distrust, and interocep-

tive awareness (self-monitoring). The EDI summary score,

measuring the overall risk for an eating disorder, also

improved. A favorable effect of aesthetic breast augmen-

tation on eating habits has also been suggested by others

[6, 9, 11]. However, our study is the first to demonstrate

this with a study population instead of case reports. In

addition, we used a validated questionnaire to assess the

levels of eating disorder symptoms.

Preoperatively, three women had findings suggesting

clinical difficulties in understanding and tolerating their

own sensations and feelings and therefore were at risk for

abnormal self-monitoring. Postoperatively, this risk had

Table 2 Subscale values and frequencies for clinical cases from the Eating Disorder Inventory (EDI) questionnaire at baseline and the 6-month

follow-up for women who underwent aesthetic breast augmentation (N = 65)

Baseline score Follow-up score p* value Baseline cases Follow-up cases

Drive for thinness 2.45 (0–20) 2.29 (0–21) 0.470 12 (18.5) 11 (16.9)

Bulimia 0.28 (0–5) 0.22 (0–8) 0.498 3 (4.6) 1 (1.5)

Body dissatisfaction 4.75 (0–21) 4.03 (1–18) 0.013 11 (16.9) 8 (12.3)

Ineffectiveness 0.74 (0–11) 0.51 (0–10) 0.191 4 (6.2) 3 (4.6)

Perfectionism 2.25 (0–9) 2.28 (0–15) 0.918 11 (16.9) 12 (18.5)

Interpersonal distrust 0.68 (0–8) 0.49 (0–9) 0.040 2 (3.1) 2 (3.1)

Interoceptive awareness 0.71 (0–7) 0.26 (0–5) \0.001 3 (4.6) 1 (1.5)

Maturity fears 2.00 (0–8) 1.95 (0–13) 0.673 5 (7.7) 5 (7.7)

EDI summary 13.85 (3–58) 12.03 (2–56) 0.014 5 (7.7) 5 (7.7)

Values are mean (range) for scores and frequencies (%) for cases

*Wilcoxon signed rank test

Fig. 1 The 15D quality-of-life dimensions and index scores of the study population at baseline and the 6-month follow-up compared to the age-

standardized general female population (Mann–Whitney U test significance level at *p \ 0.05, **p \ 0.01, and ***p \ 0.001)
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been reduced to below clinical levels for two of these three

women. For two of these women, the preoperative findings

had also suggested a clinical risk for a drive for thinness

and bulimia. Postoperatively, their clinical risk for bulimia

disappeared while the risk for the drive for thinness

remained. Women with breast implants have been found to

have a lower body mass index throughout their lives when

compared to controls [15], and the above-mentioned find-

ings support this. Nevertheless, it is interesting that aes-

thetic breast augmentation could result in stabilized

psychological well-being and a reduced risk for an eating

disorder (bulimia) by eliminating a specific distressing

factor related to appearance.

According to the (clinic’s) routinely used self-adminis-

tered preliminary information form, only one woman

reported having a depressive disorder. However, according

to the mood questionnaire, one in ten and one in five

women were found to be anxious or depressive, respec-

tively. This discrepancy supports routine use of a validated

questionnaire assessing psychological distress or inter-

views conducted by a nurse or a psychologist. Routine

screening for psychopathology among women seeking

aesthetic breast augmentation has been recommended [3, 12]:

it may be that a significant proportion of women seeking

aesthetic breast augmentation are not psychologically

suitable for immediate surgery [10]. In addition, more

psychological problems have been observed to increase a

patient’s dissatisfaction with the outcome [19]. If caution is

not exercised, important patient-related factors that may

affect surgical decisions and outcome may be neglected.

Therefore, it is crucial to have validated tools for recog-

nizing these patients.

We did not notice any change in quality of life from

baseline to follow-up when measured with the 15D general

HRQoL instrument. This may be explained by the lower

sensitivity in detecting changes when compared to condi-

tion-specific instruments [7]. However, at baseline the

women in the study population reported significantly worse

quality of sleep when compared to the general female

population. This difference decreased to nonsignificant at

follow-up, but the values of the study population were still

inferior. Postoperatively, the study population scored sig-

nificantly better in the dimensions discomfort and symp-

toms, vitality, and even depression when compared to the

general population. However, in the dimension of mental

health, the study population scored worse. This may reflect

some psychological distress (but not depressive symptoms)

due to the still ongoing healing process after the procedure.

Women who undergo aesthetic breast augmentation are

physically more active than controls [15] and may find the

recovery to full function, which may take months, frus-

trating and too long. This discrepancy between high

expectations of fast recovery and somewhat slower tissue

accommodation (especially in a submuscular or dual plane

placement) may explain the above-mentioned findings.

There are some limitations to our study. The mean follow-

up time was 7 months, and 14 (22 %) women had a follow-

up time of less than 6 months. Therefore, the findings in our

study may change over a longer follow-up period when the

initial very positive ‘‘honeymoon’’ effect diminishes. It has

been found that impaired quality of life is associated with

chronic pain after aesthetic breast augmentation [18]. Fur-

thermore, a steady decrease in quality of life or inferior

quality of life when compared to the general population has

been noted in longer follow-up [13, 15]. Nevertheless,

whether this is caused by increasing age, comorbidities,

breast augmentation (scar pain, capsular contracture), or

other reasons remains unanswered. We therefore plan to

follow up on our study population within a few years.

No attempt was made to specifically inquire of patients

about previously treated or current eating disorders or

psychological comorbidities. This might have been helpful

in terms of recall but may have impaired the willingness to

report such symptoms. Therefore, a screening rather than a

comprehensive interview approach was taken to ease

compliance. It must be borne in mind, however, that

questionnaire-derived information alone cannot be used to

arrive at a diagnosis of psychopathology. Nevertheless, this

was not our aim. The purpose of the present study was to

assess the changes in psychological burden in women

undergoing aesthetic breast augmentation in terms of mood

and eating disorder symptoms.

Conclusions

Aesthetic breast augmentation results in significant

improvement in women’s body satisfaction and self-

esteem. The level of risk for an eating disorder is also

significantly reduced.
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