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Abstract

Background: Breast augmentation is one of the most performed aesthetic surgical procedures worldwide. Given its elective
character and potential complications, clear and comprehensible informed consent is essential.

Objective: The aim of this paper is to evaluate and compare the readability of online informed consent forms for implant-
based breast augmentation in languages used in the countries with the highest procedural volumes according to the 2024
International Society of Aesthetic Plastic Surgery (ISAPS) survey.

Methods: The phrase “breast augmentation consent form” was translated into 8 languages and searched using Google in
private mode. After applying exclusion criteria, 77 documents were analyzed. Readability was assessed using the Ldsbarhet-
sindex (LIX) index.

Results: The overall mean LIX score was 53 (SD 9), corresponding to very difficult texts. Significant differences in readabil-
ity were observed between languages (P<.001). English-language forms demonstrated the lowest mean LIX score (46, SD
7), classified as difficult, whereas Portuguese (55, SD 9), Italian (58, SD 6), and Turkish (63, SD 2) were assessed as very
difficult or highly complex. No document was classified as easy or moderately difficult. There were no statistically significant
differences in readability between private and nonprivate practice sources, nor was there any correlation between the number
of available forms and mean LIX values.

Conclusions: Online consent forms consistently exhibit high linguistic complexity, underscoring the need for systematic
simplification and standardization.
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i of Aesthetic Plastic Surgery (ISAPS), breast augmentation
Introduction accounted for approximately 1,658,615 procedures glob-
ally, confirming its sustained popularity across continents
[1]. The highest national procedure volumes were repor-
ted in Brazil (n=232,593, 14.0%) and the United States
(n=227470, 13.7%), followed by Italy (n=74,392, 4.5%),

Breast augmentation with implants is one of the most
performed aesthetic surgical procedures worldwide. Accord-
ing to the 2024 International Survey on Aesthetic/Cos-
metic Procedures published by the International Society
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Germany (n=70,128, 4.2%), Mexico (n=67,893, 4.1%),
France (n=58,520, 3.5%), Turkey (n=48,179, 2.9%), India
(n=47,600, 2.9%), Spain (n=42,129, 2.5%), and Colom-
bia (n=33,984, 2.0%) [1]. Collectively, these 10 countries
account for a substantial proportion of all breast augmentation
procedures performed worldwide, underscoring the global
relevance of patient communication and informed consent
across diverse linguistic and cultural settings.

Breast augmentation is pursued for a variety of patient-
centered reasons, including restoration of breast volume
following pregnancy or weight loss, correction of congeni-
tal or acquired asymmetry, enhancement of body proportion,
and improvement of self-image and psychosocial well-being.
Previous studies have demonstrated that motivation for breast
augmentation was typically multifactorial and primarily
internally driven rather than resulting from external pres-
sure, with many patients reporting long-standing dissatisfac-
tion with breast appearance and expectations of improved
self-confidence and quality of life [2-4]. Patient-reported
outcome research showed significant postoperative improve-
ments in satisfaction with breasts and psychosocial and sexual
well-being following breast augmentation [5]. Nevertheless,
these benefits should be weighed against potential risks.

Implant-based breast augmentation has been associated
with both short- and long-term complications, including
infection, hematoma, seroma, implant malposition, rupture,
and capsular contracture, the latter remaining one of the
most frequent indications for revision surgery [6,7]. More-
over, breast implants are not lifetime devices, and patients
should be aware of the potential need for additional oper-
ations over time [6]. The presence of such device-related
and time-dependent risks highlights the critical importance of
comprehensive patient counseling.

In this context, informed consent plays a central eth-
ical and clinical role. Valid informed consent requires
that patients clearly understand the expected benefits of
surgery, the available alternatives, and the full range of
possible complications and long-term consequences [8].
However, multiple studies across medical and surgical
specialties have shown that informed consent documents
often exceed recommended reading levels, thereby limit-
ing patient comprehension and undermining shared decision-
making [9,10]. Similar concerns have been raised within
plastic surgery, including analyses of online patient education
materials related to breast augmentation [11].

Accordingly, the aim of the present study was to eval-
uate the readability of publicly available online informed
consent documents, which represent one of the information
resources that prospective patients could access before a
surgical consultation. This study was not intended to evaluate
institution-specific consent forms routinely used during the
formal clinical informed consent process. Publicly available
online consent documents for implant-based breast augmen-
tation in the languages of the 10 countries with the high-
est procedural volumes worldwide according to the 2024
ISAPS survey (Brazil, United States, Italy, Germany, Mexico,
France, Turkey, India, Spain, and Colombia) were included
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[1]. To our knowledge, no previous study has systemat-
ically evaluated and compared the readability of breast
augmentation informed consent documents across multiple
high-volume countries and languages despite the worldwide
popularity of this procedure and the increasing reliance on
online health information.

Methods
Search Method

Google Translate was used to translate the phrase “breast
augmentation consent form” into the languages of the
countries where breast augmentation procedures were most
frequently performed according to the ISAPS. Google
Translate was selected because it provided a standardized
and reproducible translation approach across all included
languages, ensuring that the same translation methodology
was applied consistently throughout this study. No formal
validation of the translated search terms by native speak-
ers or professional translators was performed. Each transla-
ted phrase was entered into a new Google search session,
and searches were performed. To maximize the reliability
of the searches, private browsing mode was used, and the
search language was changed to the language used in the
country in question. All searches were performed from a
single geographic location using the same computer, internet
connection, browser configuration, and private browsing
mode to standardize the search conditions across all lan-
guages. No virtual private network or regional location
simulation tools were used. All searches were performed
between January 1st and February 15th, 2026. The first 50
Google search results were included because the objective
of this study was to evaluate the informed consent forms
most likely to be encountered by prospective patients during
routine internet searches rather than to comprehensively
identify all publicly available documents. Previous research
has consistently demonstrated that users predominantly
interact with the highest-ranked search results, with only a
small minority proceeding to later pages of search results
[12-14]. Consequently, extending the search to more than 50
results would have addressed a different research question
by increasing the number of low-visibility documents rather
than improving the representativeness of materials typically
accessed by patients [12-14]. Therefore, a sensitivity analysis
using more than 50 search results was not performed, as it
was not aligned with the predefined objective of this study
[12-14].

The highest numbers of breast augmentations are
performed in the following countries: Brazil, the United
States, Italy, Germany, Mexico, France, Turkey, India, Spain,
and Colombia [1]. For this reason, the search covered the
following languages: Portuguese, English, Italian, German,
Spanish, French, Turkish, and Hindi. Because Spanish is
the official language of Spain, Mexico, and Colombia and
changing the location in the Google search did not change the
search results, the research for these countries was conduc-
ted together. Table 1 presents the search term translated in
each language. Results in languages other than the search
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language, pages that were pay-walled, and password-protec-
ted pages were excluded from this study. Only consent forms
that were publicly accessible through internet search engines
were eligible for inclusion. These documents were analyzed

Table 1. Translations of search term used in this study.
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as publicly available patient information resources. This study
did not attempt to determine whether the retrieved forms were
identical to those routinely used during the clinical informed
consent process in individual institutions.

Language Translation

Portuguese formuldrio de consentimento para aumento de mama
English breast augmentation consent form

Spanish formulario de consentimiento para aumento de senos
Italian modulo di consenso per I’aumento del seno

Turkish meme biiylitme ameliyat: onay formu

French formulaire de consentement pour 1’augmentation

mammaire

German Einverstindniserkldrung zur Brustvergrofierung
Hindi - sy geHaa aq
Readability Assessment Statistical Analyses

The Ldsbarhetsindex (LIX) index was used to assess the
readability of all included materials based on average
sentence length and the percentage of long words (more than
6 letters) [15,16]. The LIX score was computed according to
the original LIX formula: LIX = (number of words/number
of sentences) + (number of long words x 100/number of
words), where long words are defined as words containing
more than 6 letters [15]. The LIX index is a recognized
tool for assessing text difficulty and is used in multilingual
studies, including analyses of medical materials and health
information available on the internet [17]. Although LIX
does not capture all dimensions of readability, it was selected
because it enables standardized comparisons across typologi-
cally different languages without requiring language-specific
syllabification algorithms, making it particularly suitable
for multilingual readability studies [15,17]. The analyzed
text was copied into Microsoft Word, and nonsubstantive
elements (eg, hyperlinks, affiliations, figure captions, and
author and copyright information) were removed. The files
were saved as plain text. Each text file was then analyzed
using an online LIX calculator [18], which automatically
computes LIX scores according to the original LIX formula.
The number of sentences, the number of words, and the
final LIX score were recorded and interpreted according to
the original LIX classification proposed by Bjornsson [19],
which is also implemented in the online LIX calculator used
in this study. This study focused exclusively on the linguis-
tic readability of the included consent forms. No qualitative
assessment of content completeness, accuracy, or compliance
with informed consent recommendations was performed.

Source Classification

Sources classified in this study as “private practice” refer
to breast augmentation consent forms published online by
for-profit private plastic surgery clinics that focus on aesthetic
plastic surgery. All other sources, such as government
websites, scientific societies, university hospitals, and implant
manufacturers, were classified as “nonprivate practice.”

https://formative jmir.org/2026/1/e101399

Descriptive statistics are presented as mean (SD). Addition-
ally, a 95% CI was calculated for the mean LIX score of each
language group to estimate the precision of the language-spe-
cific readability estimates. Differences between languages
were assessed using 1-way ANOVA. Given the unequal
sample sizes across language groups, Welch ANOVA was
additionally performed as a robustness analysis. Homogene-
ity of variances was assessed using the Levene test, while
the normality of variable distributions was evaluated using
the Shapiro-Wilk test. A value of P<.05 was considered
statistically significant. Statistical analyses were performed
using JASP (version 0.98.1; JASP Team, University of
Amsterdam), while Microsoft Word and Microsoft Excel
(version 16.59; Microsoft Corp) were used for data organiza-
tion and aggregation.

Ethical Considerations

This study was based exclusively on publicly available online
informed consent documents and did not involve human
participants, patient data, or identifiable personal information.
Therefore, ethics committee approval and informed consent
were not required.

Results

Prevalence

Overall, 77 consent forms in 8 languages from 8 countries
were found for this analysis. There was only 1 form in
German and 1 in Hindi; thus, those languages were exclu-
ded from the study. The most numerous consent forms were
in Portuguese (n=25, 32.5%), English (n=21, 27.3%), and
Spanish (n=17, 22.1%). The majority (n=64, 83.1%) of the
included consent forms were published by private practices,
followed by other, less numerous sources. The details are
presented in Table 2.
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Table 2. Included consent forms by language and practice type.
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Nonprivate practice,

Language Overall, n Private practice, n n
Portuguese 25 21 4
English 21 15 6
Spanish 17 15 2
Ttalian 2
Turkish 4 4 0
French 3 0
Total 77 63 14

Readability Assessment

The consent forms analyzed had an overall mean LIX score
of 53 (SD 9), the mean number of words in each document
was 3605 (SD 2226), the mean number of sentences was
283 (SD 255), and the mean number of words per sentence
was 15 (SD 6). To illustrate the precision of the language-
specific mean LIX estimates, 95% CIs were calculated and
are presented in Table 3. As expected, CIs were wider for
languages represented by fewer documents. The statistically

significant differences observed in the 1-way ANOVA were
confirmed by Welch ANOVA (P<.001), supporting the
robustness of the overall findings despite the unequal sample
sizes. There were no significant differences in the mean
number of sentences (P=.35), mean number of words (P=.22),
or mean number of words per sentence (P=.43). Differen-
ces between languages were statistically significant (1-way
ANOVA, P<.001), confirmed by Welch ANOVA (P<.001).
Exact values are presented in Table 3.

Table 3. Readability of online breast augmentation consent forms by language.

Sentence length (number

Language Total,n  LIX? score, mean (SD) 95% crr of letters), mean (SD) Total word count, mean (SD) Words/sentence
Portuguese 25 55.3(8.8) 51.7-58.9 214 (180) 3074 (1952) 17.8
English 21 459 (6.7) 42.8-49.0 380 (402) 3960 (1964) 145
Spanish 17 529 (79) 48.8-56.9 275 (174) 3670 (2477) 17.7
Italian 7 57.6 (6.0) 52.0-63.1 325 (110) 5358 (3176) 154
Turkish 4 62.5(1.9) 59.5-65.5 237 (76) 2716 (1059) 11.1
French 3 543 (3.5) 45.6-63.1 188 (128) 3192 (2463) 15.5

ALIX: Léisbarhetsindex.
bCIs are shown only for the primary outcome (LIX score).

A text was classified as easy to comprehend if the mean LIX
score was less than 30, as moderately difficult if the mean
score was 30 to 39, as difficult if the mean score was 40
to 49, as very difficult if the mean score was 50 to 60, and
as having very high linguistic complexity if the mean score
was greater than 60. English (mean 46, SD 7), Spanish (mean
53, SD 8), and French (mean 54, SD 4) were the languages
with the most readable breast augmentation consent forms. In
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contrast, Portuguese (mean 55, SD 9), Italian (mean 58, SD
6), and Turkish (mean 63, SD 2) were associated with the
highest difficulty levels. None of the assessed texts had a LIX
score below 40; therefore, no materials were categorized as
easy or moderately difficult [19]. English fell into the difficult
to understand category, while the remaining languages were
classified as very difficult to understand [19]. Mean LIX
values are shown in Figure 1.
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Figure 1. Readability of analyzed breast augmentation consent forms in the included languages. LIX: Lasbarhetsindex.
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Readability, Consent Source, and
Number of Consent Forms

There were no differences in the LIX scores (P=.19), number
of sentences (P=.17), number of words (P=.27), or mean
number of words in a sentence (P=.39) between consent
forms issued by private practices and other providers. To
investigate the relationship between the number of included
consent forms in each language and the respective mean
LIX scores, univariate linear regression was performed. There
was no correlation between readability level and number of
analyzed forms (R’=0.37, P=.2).

Discussion

The analysis showed that the mean LIX score for preopera-
tive informed consent forms exceeded 50 points. According
to the classic interpretation of the LIX score proposed by
Anderson [15] and used in contemporary analyses of medical
materials [20], the following thresholds were assumed: less
than 30 indicates an easy text, 30 to 39 a moderately difficult
text, 40 to 49 a difficult text, 50 to 60 a very difficult
text, and greater than 60 a text with very high linguistic
complexity. An important consideration is that the analyzed
documents were publicly available online consent forms
rather than institution-specific forms collected directly from
clinical practice. Consequently, the present findings should be
interpreted as reflecting the readability of consent materials
accessible to patients before consultation rather than the
readability of documents routinely used during the formal
consent process. Nevertheless, publicly available consent
forms could influence patient expectations and understanding
before meeting with a surgeon and therefore remain clinically
relevant.

A score of 50 or greater obtained in this study suggests
that the analyzed form should be classified as a very difficult
text, significantly exceeding the level considered accessible to
the average reader. In our previous study, it was demonstrated

https://formative jmir.org/2026/1/e101399

that values above 40 could already make consent too difficult
to understand for people without specialized training [21].

Although the LIX index enables comparisons across
different languages without requiring syllable counting, its
interpretation should be considered in light of language-
specific linguistic characteristics [15,16]. Moreover, LIX
captures only 1 dimension of readability, primarily reflecting
sentence length and the proportion of long words. It does not
assess other important determinants of text comprehensibility,
such as lexical familiarity, semantic complexity, discourse
organization, or the use of domain-specific medical termi-
nology. For example, Turkish is characterized by produc-
tive agglutinative morphology, whereby multiple grammatical
morphemes are attached to a single lexical stem, naturally
resulting in longer word forms than those typically observed
in more analytic languages such as English [22]. Conse-
quently, higher LIX scores could partly reflect typological
differences in language structure rather than greater concep-
tual complexity for native speakers [22]. Therefore, the
original LIX interpretation thresholds should be applied
cautiously in multilingual studies, and future research should
investigate language-specific calibration and validation of
readability cut-off values.

The high linguistic complexity of informed consent
documents could limit their actual comprehensibility, with
significant ethical and legal consequences. Informed consent,
as the foundation of patient autonomy, requires not only the
formal provision of information but also the actual under-
standing of it. Overly complex language could make fully
informed decisions about treatment very difficult.

The results of this study indicate a need to simplify the
content of forms by shortening sentences, limiting specialized
terminology, and adapting the language level to the stand-
ards recommended for the general population. Improving
the readability of documents could enhance doctor-patient
communication and more effectively implement the concept
of informed consent.
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In this study, English-language materials had lower LIX
scores than those in other languages, indicating greater
linguistic accessibility of the analyzed texts. The literature
emphasized that the English-language digital space is one
of the most developed areas of online health communica-
tion, and English speakers were among the most active
consumers of medical information on the internet [23]. The
large scale of internet use for health purposes promotes the
development of audience-oriented communication standards.
Although ANOVA demonstrated significant differences in
mean LIX scores, language groups represented by only a
few documents yielded less precise estimates, as reflected
by wider CIs. Consequently, comparisons involving these
languages should be interpreted with caution, and future
studies including larger numbers of consent forms would
improve the precision of language-specific estimates.

In addition, the development of social media as a channel
for health communication introduced formats characterized
by brevity and multimedia content. Microblogging platforms
are structurally limited to short messages, which could
influence how health information is presented [24]. A
systematic review indicated that social media facilitates rapid
information exchange and user interaction while also raising
concerns about content quality and reliability [25]. Differen-
ces in readability between languages could therefore result
from a combination of systemic, cultural, and communication
factors rather than solely from the ownership model or market
structure.

This analysis did not reveal any significant differences in
readability between documents prepared by private enti-
ties and those prepared by implant manufacturers, scien-
tific societies, or university hospitals. Regardless of their
source, informed consent forms had similarly high LIX
scores, indicating that they were difficult or very difficult
to understand. This means that the problem of excessive
linguistic complexity is systemic rather than sector-specific.

No correlation was found between the number of forms
analyzed and their average readability level. This indicates
that the problem was not the excessive diversity of the
consent forms but rather their linguistic structure. In other
words, increasing the number of consent forms does not
improve the accessibility of the content. Instead, simplify-
ing the document’s structure and language is key. This
result suggests that it would be appropriate to develop a
single, standardized, and linguistically simplified template for
informed consent forms.

This study had several limitations. First, only publicly
available online consent forms were analyzed. We did not
verify whether these documents were identical to the consent
forms routinely used in clinical practice, and therefore, they
may not fully represent the documents signed by patients
before surgery. Second, Google search results could vary over
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time and according to geographic location and search engine
algorithms despite the use of private browsing mode [26].
In addition, the translated search terms were not formally
validated by native speakers or professional translators, which
could have influenced document retrieval in some languages.
Third, readability was assessed using the LIX index, which
evaluates linguistic complexity but does not directly measure
patient comprehension or assess the completeness, accuracy,
or clinical adequacy of informed consent content. Further-
more, although the LIX index has been successfully applied
in multilingual readability research [15-17,19], its interpreta-
tion could be influenced by language-specific morphological
and syntactic characteristics. Finally, the number of eligi-
ble consent forms differed substantially across languages,
which could reduce the precision of language-specific
estimates, particularly for languages represented by only
a few documents. Only 1 eligible German-language form
and 1 Hindi-language form were identified. Therefore, these
languages were excluded from the comparative statistical
analysis. This limited availability could reflect a genuine
scarcity of publicly accessible documents or methodological
factors, including search term selection, regional indexing,
and local publication practices. Consequently, the findings
should not be generalized to Germany or India, particu-
larly given Germany’s high procedural volume for breast
augmentation.

Although readability indices such as LIX provide an
objective and reproducible measure of linguistic complex-
ity, readability alone does not ensure that patients under-
stand informed consent documents. Patient comprehension is
also influenced by the patient’s health literacy, educational
level, prior knowledge, cultural background, and anxiety
and the quality of physician-patient communication [27-29].
Therefore, readability should be regarded as one component
of informed consent quality rather than a direct measure of
its effectiveness. Future studies should combine readability
assessment with qualitative evaluation of content complete-
ness and direct measures of patient comprehension, such
as teach-back methods or validated comprehension question-
naires, to determine whether improved readability translates
into better patient understanding and more informed decision-
making [27-29].

To conclude, the publicly available online breast augmen-
tation consent forms analyzed in this study exhibited high
linguistic complexity, indicating that information resources
accessible to prospective patients before consultation could
be difficult to understand. Although these findings cannot
be directly extrapolated to institution-specific consent forms
used in routine clinical practice, they highlight the need
to simplify the language and structure of online informed
consent materials and to evaluate whether similar patterns
exist in clinical consent documents.
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