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Breast augmentation: A geographical comparison
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OBJECTIVE: To describe and compare physical characteristics and
implant details of women undergoing primary cosmetic breast augmenta-
tion in different geographical locations.

METHODS: Three cohorts of 100 consecutive breast augmentation cases in
university settings were retrospectively reviewed for patient demographic and
implant information in Kelowna (British Columbia), Loma Linda (California,
USA) and Temple (Texas, USA). Statistical analysis was performed with a
Kruskal-Wallis test without normality assumption (P<0.05 was considered to
be significant). Pearson correlation coefficients were also determined for body
mass index (BMI) versus implant volume at each of the sites.

RESULTS: The three group medians were significantly different for
weight, BMI and implant volume. Kelowna’s average patient was 33 years
of age, had a BMI of 20.8 kg/m? and an implant volume of 389 mL. Loma
Linda’s average patient was 32 years of age, had a BMI of 21.6 kg/m? and an
implant volume of 385 mL. Temple’s average patient was 36 years of age,
had a BMI of 22.6 kg/m? and an implant volume of 335 mL. Pearson cor-
relations for BMI versus implant volume were statistically significant in the
Loma Linda and Temple groups.

CONCLUSION: Patients from different geographical locations undergo-
ing breast augmentation were similar in age, height and parity, but varied
in weight, BMI and implant volume. A positive linear correlation between
BMI and implant volume was found in the American cohorts.
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Laugmentation mammaire : Une comparaison
géographique

OBJECTIF : Décrire et comparer les caractéristiques physiques et les
détails des implants des femmes qui subissent une augmentation mammaire
esthétique primaire dans divers lieux géographiques.

METHODOLOGIE : Trois cohortes de 100 cas consécutifs d’augmentations
mammaires effectuées en milieu universitaire ont fait 'objet d’'un examen
rétrospectif afin de déterminer la démographie des patientes et I'information
relative aux implants & Kelowna (Colombie-Britannique), 2 Loma Linda
(Californie, Erats-Unis) et a Temple (Texas, Etats-Unis). Les chercheurs
ont procédé a l'analyse statistique au moyen d’'un test de Kruskal-Wallis
sans hypothese de normalité (P<0,05 était jugé comme significatif). Ils ont
également déterminé les coefficients de corrélation de Pearson a I'égard de
l'indice de masse corporelle (IMC) par rapport au volume des implants a
chacun des lieux géographiques.

RESULTATS : Les médianes des trois groupes étaient considérablement
différentes en matiere de poids, I'IMC et de volume d’implants. La patiente
moyenne de Kelowna avait 33 ans, un IMC de 20,8 kg/m? et un volume
d’implants de 389 mL. La patiente moyenne de Loma Linda avait 32 ans, un
IMC de 21,6 kg/m? et un volume d’implants de 385 mL. Enfin, la patiente
moyenne de Temple avait 36 ans, un IMC de 22,6 kg/m? et un volume
d’implants de 335 mL. Les corrélations de Pearson dans les IMC par rapport
au volume d’implants étaient statistiquement significatives a I'égard des
groupes de Loma Linda et de Temple.

CONCLUSION : Des patientes de divers lieux géographiques qui
subissent une augmentation mammaire avaient un Age, une taille et une
parité similaires, mais un poids, un IMC et un volume d’implants différents.
On a constaté une corrélation linéaire positive entre 'IMC et le volume
d’implants dans les cohortes des Etats-Unis.

urrent estimates of the number of women in North

America with breast implants range from one to two mil-
lion, representing 1% of the adult female population (1-3).
Procedural statistics from the American Society of Plastic
Surgeons reported that more than 300,000 breast augmenta-
tions were performed in 2008. This correlates to a 45% increase
in women seeking breast augmentation since 2000, making it
now the single most common cosmetic surgical procedure in
the United States (4). Demographics for this increasing plastic
surgery patient population have not often been described in
the literature. The purpose of the present study was to report
and compare physical characteristics and implant details of
women undergoing primary cosmetic breast augmentation in
different geographical locations.

METHODS
Three cohorts of 100 consecutive breast augmentation cases
were retrospectively reviewed from a four-physician practice
in Kelowna, British Columbia; a five-physician practice in
Loma Linda, California, USA; and a five-physician practice
in Temple, Texas, USA. All three practices were university

based/affiliated. Data were gathered and compared regarding
height, weight, body mass index (BMI), age, parity and
implant volume. Statistical analysis was performed with a
Kruskal-Wallis test without normality assumption; P<0.05
was considered to be statistically significant. Pairwise com-
parison with Bonferroni adjustment was performed. For pair-
wise comparison, P<0.016 (0.05/3=0.016) was considered to
be statistically significant. Pearson correlation coefficients
were also determined for BMI versus implant volume at each
site.

RESULTS

The results are presented in Table 1. Kelowna’s average patient
was 33 years of age with a height of 165 cm, weight of 56.2 kg
(BMI of 20.8 kg/m?) and parity of 1.7; the average implant
volume was 389 mL. Loma Linda’s average patient was 32 years
of age with a height of 162 cm, weight of 58.5 kg (BMI of
21.6 kg/m?) and parity of 1.9; the average implant volume was
385 mL. Temple’s average patient was 36 years of age with a
height of 163 c¢m, weight of 59.9 kg (BMI of 22.6 kg/m?) and
parity of 1.7; the average implant volume was 335 mL.
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TABLE 1
Cosmetic breast augmentation patient demographics and
details

Kelowna,
British Loma Linda, Temple,
Columbia California, USA  Texas, USA

Variable (mean + SD) (mean * SD) (mean + SD) P

Age, years 338 32+10 36+12 0.0671
Height, cm 165+8 163+8 163+8 0.1282
Weight, kg 56.2+7 58.5+9 59.9+10 0.0203*
BMI, kg/m? 20.8+2.0 21.6+2.7 22.6+3.3 <0.0001*
Parity, n 1.7+1.4 1.9+1.6 1.7+1.3 0.7276
Average implant 389+80 385491 335477 <0.0001*

volume, mL

*P<0.05. BMI Body mass index

Of the demographic information, the three group medians
were significantly different for weight, BMI and implant volume.
Table 1 shows that the lowest average BMI was in Kelowna.
Pairwise comparison showed that this was significantly lower
than in either of the other sites (P<0.0001; Table 2). The small-
est average implant volumes were found in Temple and these
were also found, by pairwise comparison, to be significantly
lower (P<0.0001) than either of the other sites.

When considering the 300 patients as one cohort, the aver-
age patient age was 34 years of age with a height of 163 cm,
weight of 58.1 kg (BMI of 21.7 kg/m?) and parity of 1.7; the
average implant volume was 370 mL.

The correlation of BMI versus implant volume at each
cohort site was also investigated (Figure 1). Pearson correlation
coefficient determined a statistically significant positive cor-
relation between BMI and implant volume in the patient
populations at Loma Linda (correlation = 0.5386; P<0.0001)
and Temple (correlation = 0.3604; P=0.0002). A positive cor-
relation trend was also observed in the patient group from
Kelowna; however, this was not statistically significant (cor-

relation = 0.1677; P=0.0953).

DISCUSSION

The average age of women undergoing augmentation in our
study was 34 years (range 16 to 72 years). Similar ages at the
time of surgery have been reported from Pennsylvania, Texas,
and Washington (USA) (5-7). It appears that age at the time
of implantation is similar throughout North America. In
Europe, this may not be the case. In a large (n=1369) Swedish
series (8), the average age at the time of surgery was 44 years,
while in Denmark (n=754), it was 32 years (9).

Height, weight, BMI and the number of children are often
reported as grouped data (ie, less than 55, 55 to 60, etc), not aver-
ages, in the literature. In an available study in which averages were
reported (5) (168 cm, 58.5 kg, BMI of 21.4 kg/m?), they were simi-
lar to our average height of 162 cm, weight of 58.5 kg and BMI of
21.7 kg/m?. For the number of offspring, the reported average of
1.8 children (10) was also similar to our average of 1.7 children.

The average implant volume was 370 mL. The literature on
average implant volume is scarce for studies with more than
50 cases. In fact, only two could be located through a PUBMED/
OVID literature search (using the terms “implant fill”, “implant
volume” and “implant size”). The average implant size in those
studies was 247 mL in Denmark (9) and 270 mL in the United
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TABLE 2
Pairwise comparison with Bonferroni adjustment

Temple versus  Temple versus Kelowna versus

Variable Kelowna Loma Linda Loma Linda

Age, years 0.068 0.038 0.540

Height, cm 0.061 0.707 0.119

Weight, kg 0.007 0.239 0.096

Body mass index, <0.001 0.054 0.008*
kg/m?

Parity, n 0.743 0.620 0.432

Average implant <0.001* <0.001* 0.888
volume, mL

*P<0.016
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Figure 1) Body mass index versus implant volume by site

Kingdom (11). While no inferences can be made on the basis of
these limited data, it does raise the interesting possibility that
the average breast implant in Denmark and the United Kingdom
(and possibly Europe) is smaller than that of North America.
Elucidation of reasons for these differences would require further
investigation beyond the scope of our study.

The breasts were deemed to be asymmetric in 23% of cases
(as judged by the final implant volume to create symmetry) and
the average difference from side to side in our cases was 25.1 mL,
with a range of O mL to 60 mL. This finding was expected and
consistent with that reported in the literature (12).

Although BMIs and implant volumes were significantly dif-
ferent between the sites, the Pearson correlation coefficient,
within each site, determined a statistically significant positive
correlation between BMIs and implant volumes in the American
patient populations. The higher the patient’s BMI, the larger the
implant volume used. To our knowledge, this is the first report of
any correlation being identified between the two variables in
cosmetic breast augmentation patients. Implications from the
correlation found in our study include possibly improving
implant volume predictions preoperatively, leading to improved
efficiency, outcomes and reduced reoperation rates. Tebbetts’
High Five Clinical Evaluation process emphasizes quantifiable
measurements instead of subjective visual assessment for breast
augmentation operative planning (13). The patient’s BMI could
potentially provide an additional objective data point on which
to base operative planning decisions. Further investigation
would be required to ascertain whether patients with higher
BMIs require more implant volume to reach the patient and
surgeon’s perceived ideal breast size.

The present study has a few limitations. It was understood that
by using the Kruskal-Wallis test and P=0.05, there was an accepted
one in 20 risk of a false-positive result, and by not powering the
study to investigate a specific question, small differences would
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not be detected. Practice patterns may have accounted for differ-
ences observed, and our study may have been limited by investi-
gating only four- to five-surgeon group practices. Also, the
demographic numbers, while larger than other studies in the lit-
erature, were still too small to be representative of patient popu-
lations in the province or state, let alone the country. Much
larger numbers of patients and sites would be necessary for
broader generalizations. In the future, Tracking Operations and
Outcomes for Plastic Surgeons (TOPS) data may prove to be a
very powerful tool in the area of research and could possibly
facilitate such data analysis (14).

CONCLUSION
Patients undergoing cosmetic breast augmentation demonstrated
physical characteristics that were similar by geographical loca-
tion with regard to age, height and parity; however, weight, BMI
and implant volume varied across the groups. A positive linear
correlation between BMI and implant volume was found in the
American cohorts.
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