
Cosmetic Medicine

Aesthetic Surgery Journal 
2025, Vol 45(3) 313–320 
Editorial Decision date: November 1, 2024; online publish- 
ahead-of-print November 12, 2024. 
© The Author(s) 2024. Published by Oxford University Press 
on behalf of The Aesthetic Society. 
This is an Open Access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial-NoDerivs 
licence (https://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial reproduction and distribution of 
the work, in any medium, provided the original work is not altered 
or transformed in any way, and that the work is properly cited. For 
commercial re-use, please contact reprints@oup.com for reprints 
and translation rights for reprints. All other permissions can be 
obtained through our RightsLink service via the Permissions link 
on the article page on our site—for further information please 
contact journals.permissions@oup.com. 
https://doi.org/10.1093/asj/sjae229
www.aestheticsurgeryjournal.com

Measuring Outcomes Relevant to the 
Décolletage From the Patient Perspective: 
Development and Validation of the  
BODY-Q Décolletage Scale

Anne F. Klassen, DPhil ; Charlene Rae, PhD ;  
Andrea L. Pusic, MD; and Manraj Kaur, PhD

Abstract
Background: A range of cosmetic treatments to improve skin quality of the décolletage are available. To measure outcomes from the patient 
perspective, a rigorously developed patient-reported outcome measure (PROM) is needed.
Objectives: The aim of this study was to develop and validate the BODY-Q Décolletage scale.
Methods: Appearance-related codes from BODY-Q concept elicitation interviews were re-examined and 13 items drafted and refined through 
qualitative interviews with patients and clinicians. The scale was tested in an online international sample of women aged ≥25 years who had 
previously received a treatment for the décolletage, or in the past 12 months had received a cosmetic treatment at a plastic surgery or derma
tology clinic. Data were analysed with both Rasch measurement theory and classical test theory. Construct validity involved testing 20 hypoth
eses. Convergent validity tests included correlations between the décolletage scale and other BODY-Q scales and the SKIN-Q.
Results: Interviews conducted with 15 patients and 5 clinicians led to a 16-item scale with items that covered scenarios (mirror, photographs, 
low neckline, lay on side, breasts together, arms crossed, get up, up close), comparisons (with other people), age concerns (youthful, age), qual
itative concerns (attractive, healthy), skin tone (even-colored), and texture (smooth, texture). The field test included 334 participants. An item 
with poor fit to the Rasch model was dropped. Data for the remaining 15 items fit the Rasch model (χ2 = 76.72, df = 60, P = .07). All items 
had ordered thresholds and good item fit. All reliability statistics were >0.93. A total of 19 of 20 predefined hypotheses (95%) were met, pro
viding evidence of construct validity.
Conclusions: The BODY-Q Décolletage scale is available to incorporate the perspective of patients into clinical care and clinical trials of 
minimally invasive treatments to improve skin quality.
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The décolletage has delicate skin that can prematurely age and be 
damaged through sun exposure. Signs of aging in this area include 
fine lines and wrinkles, loose skin, and hyperpigmentation. 
Treatments to improve décolletage skin quality are available, such 
as injectables, chemical peels, lasers, and light therapies.1-6 To mea
sure the outcomes of aethestic treatments that aim to improve how 
the décolletage looks from the patient perspective, a patient- 
reported outcome measure (PROM) is needed.

The BODY-Q is a widely used PROM designed to measure out
comes of people who undergo weight loss through diet, exercise, 
bariatric surgery or medicine, and body contouring following weight 
loss or for cosmetic improvements. This PROM (Figure 1) is composed 
of 30 published independently functioning scales and checklists that 
can be used in research or clinical care to measure appearance, eat
ing concerns, health-related quality of life, and experience of care 
from the patient perspective.7-12 The BODY-Q was singled out 
in 2018 as the PROM with the strongest evidence for quality of mea
surement properties of 24 PROMs for bariatric surgery and body 
contouring.13 With numerous translations available, BODY-Q is in
creasingly used around the world to inform patient care and in clinical 
research studies. To aid in the interpretation of BODY-Q scores for 

weight loss and body contouring, minimally important differences14,15

and population norms have been published.16

The modular approach taken to develop the BODY-Q makes it pos
sible to add new scales to measure concepts of interest not covered 
by existing scales. An area of the body for which there is no BODY-Q 
scale is the décolletage. To fill this gap, our team re-examined qual
itative codes from the original 63 patient interviews and drafted 13 
potential scale items for further testing. The aim of the present study 
was to refine the draft scale based on patient and expert input, and to 
field test the scale in an international online sample of women aged 
25 or older who had been to a plastic surgeon or dermatology for any 
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form of cosmetic treatment in the past 12 months, or who had previ
ously had a cosmetic treatment to improve the appearance of their 
décolletage.

METHODS

Elsewhere we describe the development and validation of the 
BODY-Q,7-12,16 which adhered to PROM development guidelines.17-21

To develop the décolletage scale, a mixed-methods study was con
ducted. In a qualitative study, we re-examined the general and spe
cific appearance codes from the original set of 63 coded BODY-Q 
qualitative interviews.7 Thirteen items were drafted and content 
validity was established through multiple rounds of interviews with 
patients and clinicians. In a quantitative study, we used Rasch mea
surement theory (RMT) and classical test theory (CTT) to analyze 
data collected for the décolletage scale. Both of these studies are de
scribed below in detail.

Qualitative Study
The qualitative study used an interpretive description approach, 
which presumes theoretical knowledge, clinical knowledge, and a 
scientific basis underlying a study.22 Ethics board approval was 
granted by the Copernicus Group IRB in the United States.

Recruitment of patients took place at 1 plastic surgery and 3 derma
tology clinics in the United States. At each site, a research coordina
tor was instructed to recruit a diverse sample of women that varied 
by age, ethnicity, and severity of wrinkling in the upper chest area. 
Inclusion criteria were adult females able to read and speak 
English, seeking or had had a minimally invasive treatment to im
prove appearance of the décolletage, and willing and able to partic
ipate in a telephone interview lasting about 60 minutes. Recruitment 
took place between September 2020 and November 2020.

Research coordinators approached eligible participants and intro
duced the study. If the patient was interested in taking part, permis
sion was sought to pass on their contact details to the research 
team. The interviewer contacted participants, explained the study in 
detail, ensured that the signed informed consent was returned, and 
scheduled a telephone interview. Clinicians were also recruited to 
provide feedback on the scale to ensure that clinically relevant con
cepts were included. Clinicians signed a consent letter prior to the in
terview. All interviews were conducted over the telephone by a highly 
skilled qualitative researcher. Recruitment continued until the point of 
saturation, which was when no new concepts were elicited in subse
quent interviews.23 Interviews took place between September and 
November 2020.

At the start of an interview, consent was reconfirmed, as was permis
sion to record the interview. Each interview consisted of 2 parts. For 
patients, Part 1 was open-ended and included 5 questions with probes 
to elicit concepts related to the appearance of their décolletage. For 
clinicians, Part 1 included 2 questions to elicit concepts related to the 
décolletage before and after treatment. Appendix A shows the inter
view questions. In Part 2, a cognitive debriefing interview was conduct
ed24 using the “think aloud” approach25 to understand thought 
processes as participants read through the draft scale.

Audio-recordings were transcribed verbatim in Microsoft Word 
(Redmond, WA) with all identifiable information removed. Patients 
were provided with a gift card worth US$100 to thank them for their 
time, and clinicians were compensated for an hour of their time. 
Data collection and analysis took place in rounds to allow for chang
es to be made to the décolletage scale between rounds. Part 1 data 
were coded by one team member and checked by a second team 
member. Coding discrepancies were resolved through consensus. 
Codes from the transcripts were moved to Microsoft Excel for cons
tant comparison to ensure consistency across codes.26 For Part 2 
data, codes that pertained to any aspect of the décolletage scale 
were examined and used to make revisions to the scales as 
needed.

Quantitative Study
Ethics board approval was granted by the Hamilton Integrated Ethics 
Board (Canada) (No. 13603) at McMaster University ahead of the field 
test. Survey data were collected from a Prolific Academic (London, 
UK; www.prolific.co) sample using REDCap.27 Data collection took 
place in June and July 2024.

To identify a sample, women aged 25 years or older, fluent in 
English and residing in the United States, Canada, the United 
Kingdom, Ireland, Australia, or New Zealand, were invited to complete 
a short screening survey. The denominator for participants active on the 
platform in the past 90 days who met these criteria was 56,652. The 
screening survey defined the décolletage area as the area of skin 
that shows in a low neckline (ie, below the collarbone and above the 
breasts) and provided an image. Two screening questions were asked 
as follows: 

1. In the past 12 months, have you been to a Dermatology or Plastic 
surgery clinic for any type of cosmetic treatment (eg, Botox, filler, 
skin laser, skin tightening)?

2. Have you ever been to a Dermatology or Plastic Surgery clinic for 
a cosmetic treatment for your upper chest area (ie, décolletage)?

Anyone who answered yes to either of the screening questions was 
invited to complete the full REDCap survey.

At the start of the survey, participants were asked to read the con
sent form and to provide their consent. The survey included 

Figure 1. BODY-Q conceptual framework.
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demographic and clinical questions followed by validated Merz pho
tonumeric scales that measure severity (ie, none, mild, moderate, se
vere, very severe) of décolletage wrinkles at rest, wrinkles when 
active, and pigmentation in the décolletage skin.28 To examine con
struct validity, participants completed the BODY-Q Body Image and 
Psychological Function scales,8 and the SKIN-Q, a PROM that mea
sures satisfaction with how the skin feels and looks in terms of 2 
item libraries and 5 short-form scales.29 For the SKIN-Q, participants 
were instructed to answer based on their décolletage skin.

At the end of the survey, participants were asked (yes/no) if they 
would complete the décolletage scale again in 7 days for a test-retest 
study. The test-retest asked participants if in the past week they had 
had any cosmetic treatments for their décolletage (yes/no), and if 

there had been any important change in their satisfaction with their 
décolletage area (yes/no).

Table 1 shows the RMT30-33,36,37 and CTT34,35 psychometric tests 
conducted to examine item and scale performance. RMT analysis 
was performed with RUMM2030 software (Perth, Australia)38 and 
the unrestricted Rasch model for polytomous ordered responses. 
Any items with extreme misfit to the Rasch model were removed. 
Person locations from the Rasch analysis were used to transform the 
décolletage scale scores into 0 (most dissatisfied) to 100 (most satis
fied) scores. The BODY-Q and SKIN-Q item libraries and short-form 
scales were transformed according to the User Guide instructions 
(higher scores = better outcome) and used in test-retest analysis and 
construct validation tests shown in Table 1.

Table 1. Psychometric Tests Performed

Test Description

Thresholds for item 
responses

Item response options need to be ordered on a continuum (eg, a score of 1 lower than a score of 2) to create a hierarchy of items.

Item fit Item fit to the Rasch model was assessed by examining fit residuals and χ2 statistics. Fit residuals summarize the sample’s observed and 
expected responses to items. Values ideally lie within the range −2.5 and +2.5. Items with χ2 values significant after adjusting with the 
Bonferroni adjustment were dropped.

Local dependency Any correlations of residuals >0.20 above the average correlations were included in a subtest analysis to determine the impact of local 
dependency on scale reliability.30

Scale-to-sample targeting We examined the spread of person locations (ie, satisfaction with décolletage) and item locations (ie, range of the items measuring 
satisfaction). A better targeted scale has more coverage with the mean person location close to the scale centre.31 We also computed the 
proportion of the sample that scored on scale.

DIF We examined DIF by age (ie, 25-39, 40-49, 50-49, ≥60 years) and country (US and UK). This test uses ANOVA to examine estimated person 
ability differences between class intervals within subgroups. Even-sized random samples were selected and DIF was repeated 3 times to 
see if the result was stable. When DIF was identified, variables were split for the relevant items, and the original and split person locations 
correlated to examine the impact on scale scoring.32

Reliability 1. Person Separation Index—this statistic determined how well people in the sample were separated by the scale items.33

2. Cronbach α—this statistic was used to examine internal reliability.
3. Test-retest reliability—a subset of participants completed the survey twice 7 days after the initial assessment. Anyone who reported an 

important change in satisfaction with their décolletage or had treatment for the décolletage were excluded. Intraclass correlation 
coefficients with a 2-way random effects model were used to evaluate consistency. 

Reliability values should be >0.70.34,35

Construct validity Rasch logit scores were transformed from 0 (least satisfied) to 100 (most satisfied). Statistical significance was set at a 2-tailed P-value of 
<.05. Predefined hypotheses were tested with acceptance of >75% of the hypotheses providing sufficient evidence of validity.34 ANOVA 
or independent t-test were used to test for differences between groups. Hypotheses are provided in Appendix J. Participants were asked 
the following questions: 

1. How HAPPY are you with how your upper chest area (ie, décolletage) LOOKS OVERALL?
2. How does your upper chest area (décolletage) look compared with other people your age?
3. Thinking ONLY of your UPPER CHEST area (décolletage): Please choose one answer that best describes your CURRENT situation in 

regards to cosmetic treatment (eg, filler, skin tightening, skin resurfacing) for your UPPER CHEST (décolletage).
4. Does the SKIN in your upper chest area (décolletage) look WRINKLED?
5. How BOTHERED are you by WRINKLY SKIN on your upper chest area (décolletage)?
6. Does the SKIN in your upper chest area (décolletage) look SMOOTH?
7. How SATISFIED are you by how SMOOTH the SKIN in your upper chest area (décolletage) looks?
8. Does the SKIN in your upper chest area (décolletage) have an EVEN SKIN TONE? By EVEN SKIN TONE we mean skin has an even color 

and has no discoloration (eg, sunspots, age spots).
9. How BOTHERED are you by any DISCOLORATION (eg, sunspots, age spots) on your upper chest area (décolletage)?

10. Which picture BEST matches how your upper chest area (décolletage) looks when you are AT REST?28

11. Which picture BEST matches how much PIGMENTATION you have in your upper chest area (décolletage).28

12. Which picture BEST matches how your upper chest area (décolletage) looks when you ACTIVE?28

Convergent validity SKIN-Q item libraries and short-form scales measure similar constructs and would correlate with an r > .5 with the décolletage scale. 
BODY-Q Body Image and Psychological Function scales measure dissimilar but related constructs to the décolletage scale and would 
correlate with an r between .3 and .5.34

ANOVA, analysis of variance; DIF, differential item functioning.
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RESULTS
Qualitative Study
Fifteen patients and 5 clinical experts were interviewed. Interviews 
took place in 4 rounds, with 5 participants in each round. The first 3 
rounds included patients, and the final round included experts.

The patient sample included women aged 27 to 69 years. Thirteen 
participants were White and 2 were Hispanic. Most patients were 
married, had completed a university degree, and were employed. 
Fourteen women had undergone a treatment of their décolletage 
in the past, with the most common treatment being Sculptra (n = 7). 
At the time of the interview, 1 woman was not bothered by her 
décolletage appearance, 7 were mildly bothered, 5 were moderately 
bothered, and 2 were extremely bothered. Four experts were from 
the United States and 1 was from Germany. Experts had a minimum 
of 13 and maximum of 35 years of experience and ranged in age 
from 39 to 68 years.

Part 1 interview data provided 576 (403 unique) appearance codes 
and 83 (38 unique) skin texture codes. These codes provided evi
dence of content validity for drafted items as well as new concepts 
that were developed into items for testing. Example codes are pro
vided in Appendix C.

Appendix D shows the participant-level findings for instructions, 
timeframe, responses, scale length, and perceived importance of 
the concept of interest. After Rounds 1 and 4, the instructions were 
modified to provide a more precise description of the décolletage 
area. The revised instructions were deemed easy to understand by 
the subsequent patients and the 5 experts. No changes were 
made to the timeframe response options, which were deemed 

Table 2. Demographic Characteristics for the Field Test Sample

Characteristic Categories n %

Age groups (years) 25-39 85 25.4

40-49 89 26.6

50-59 99 29.6

≥60 61 18.3

Country United States 154 46.1

Canada 27 8.1

United Kingdom 110 32.9

Australia 39 11.7

New Zealand 4 1.2

Fitzpatrick skin type Always burn and never tan 31 9.3

Usually burn and minimally tan 108 32.3

Sometimes get a mild burn 
and tan uniformly

141 42.2

Rarely burn and always tan 36 10.8

Rarely burn and tan very easily 16 4.8

Never burn and never tan 2 0.6

Education Some/completed high school 31 9.3

Some college or trade school 
or university

48 14.4

Completed college or trade 
school or university degree

155 46.4

Some masters or doctoral 
degree

30 9.0

Completed masters or 
doctoral degree

67 20.1

Prefer not to answer 3 0.9

Difficulty covering household 
expenses and bills in past 3 
months

Not at all difficult 123 36.8

A little difficult 111 33.2

Somewhat difficult 66 19.8

Very difficult 20 6.0

Extremely difficult 8 2.4

Prefer not to answer 6 1.8

Race White 275 82.3

Black 24 7.2

East Asian 7 2.1

Other 15 4.5

Multiple races 13 3.9

Marital status Never married 67 20.1

Separated 5 1.5

Figure 2. Study recruitment.
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appropriate by most participants. Most participants found the length 
acceptable and all participants who answered the question thought 
the scale measured an important concept of interest.

Changes made to the décolletage scale after each round are 
shown in Appendix E. Appendix F shows the item-level decisions; 
items retained in the final scale were deemed easy to understand 
and relevant to most of the patients and experts in the study. 
Rounds 1 to 3 included the 15 patients, with 5 in each round, and 
Round 4 included the 5 clinicians. Over the 4 rounds, 14 new items 
were added, 8 items were revised, and 11 items were dropped. 
Appendix G shows the summary findings for changes made in each 
round. Items for the 16-item scale covered 6 qualitative themes as fol
lows: scenarios (mirror, photographs, low neckline, lay on side, breasts 
together, arms crossed, get up, up close), comparisons (with other 
people), age concerns (youthful, age), qualitative concerns (attractive, 
healthy), skin tone (even-colored), and texture (smooth, texture). Items 
that resonated the most with patients included up close, youthful, 
smooth, and lay on side. For experts, the top items were low neckline, 
mirror, and even-colored.

Quantitative Study
Figure 2 shows the detailed recruitment process. A total of 2039 
Prolific participants responded to the screening survey. After exclu
sions, 499 endorsed one or both of our screening questions and 
were invited to complete the survey. Of these, 354 accessed the sur
vey. We excluded 3 who did not complete the décolletage scale, 2 
who were incorrectly invited, and 15 who provided unreliable an
swers (eg, gave different answers for age or country on the screen 
and full survey).

The 334 participants ranged in age from 25 to 80 years (mean 
[standard deviation], 48 [12] years). Most participants were residents 

Table 2. Continued

Characteristic Categories n %

Divorced 50 15

Widowed 7 2.1

Living common-law 28 8.4

Married 172 51.5

Other 5 1.5

Table 3. Treatment Characteristics of Field Test Sample

Characteristic Categories n %

Treatment status for décolletage I do not plan to have 
treatment

93 29.0

I want treatment 171 53.3

I had treatment 38 11.8

I had treatment and 
need more

19 5.9

Type of décolletage treatment 
participant had (Note: could 
choose more than one answer)

Botulinum toxin A 7 11.9

Filler 6 10.2

Platelet-rich plasma 3 5.1

Skin tightening with 
ultrasound

11 18.6

Skin tightening with 
radiofrequency

14 23.7

Chemical peel 11 18.6

Microdermabrasion 13 22.0

Laser 14 23.7

Intense pulsed light 8 13.6

Microneedling 7 11.9

Other 3 5.1

Length of time since cosmetic 
treatment for décolletage (years)

<1 29 50.9

1 10 17.5

2 8 14.0

≥3 10 17.5

Treatment location for most recent 
décolletage treatment

Plastic surgery clinic 3 5.3

Dermatology clinic 37 64.9

Day/beauty spa 14 24.6

Other 2 3.5

None of the above 1 1.8

Had cosmetic treatment in past 12 
months

Face 259 77.5

Body 57 17.1

Table 4. Statistical Indicators of Item Fit to the Rasch Model

Item Location SE Fit Residual df χ2 df P

Compared −1.20 0.11 0.12 303 11.40 4 .02

Smooth −0.65 0.12 −1.75 303 1.33 4 .86

Healthy −0.37 0.11 −0.07 303 1.90 4 .75

Age −0.29 0.11 −2.05 303 3.64 4 .46

Photograph −0.16 0.11 −1.60 303 1.65 4 .80

Low neckline −0.15 0.11 −2.42 303 6.66 4 .16

Texture 0.11 0.11 0.55 303 2.85 4 .58

Morning 0.15 0.11 −0.56 303 0.70 4 .95

Youthful 0.18 0.11 −1.04 303 3.10 4 .54

Attractive 0.18 0.11 −2.69 303 5.94 4 .20

Breasts together 0.20 0.11 −0.10 303 2.67 4 .61

Mirror 0.24 0.12 −2.64 303 8.28 4 .08

Cross arms 0.41 0.11 −1.12 303 3.41 4 .49

Up close 0.60 0.11 −2.60 303 11.46 4 .02

Lay on side 0.76 0.11 2.87 303 11.74 4 .02
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of the United States or the United Kingdom. Table 2 shows the sam
ple characteristics and Table 3 shows the treatment characteristics. 
Most participants (N = 171, 53.3%) reported that they wanted treat
ment of their décolletage.

The RMT analysis provided support for the reliability and validity of 
the décolletage scale. Only 1 item (“How even-coloured the skin on 
your upper chest looks?”) had a poor fit to the Rasch model and 
was dropped (χ2 = 59.7, df = 4, P < .000001). The remaining items 
had ordered thresholds (Appendix H). Items fit the Rasch model 
with nonsignificant χ2 and P-values after Bonferroni adjustment 
(Table 4). Eleven items had fit residuals within ±2.5. Three pairs of 
items had residual correlations between 0.25 and 0.34. Subtests 
performed on the 3 pairs of items had marginal impact on scale re
liability (drop of 0.02). Differential item functioning (DIF) was not de
tected for country (US vs UK), but was evident on 2 of the 3 random 
samples for the age-group variable for the item “How your upper 
chest looks compared with other people your age?” This item was 
retained in the scale as DIF had no impact on scoring; Pearson cor
relations between person locations before and after splitting for DIF 
was 1.00.

In terms of the scale level findings, the observed data for the set of 
items fit the Rasch model (χ2 = 76.72, df = 60, P = .07). The scale was 
well targeted to the sample: 328 (95.6%) participants scored within 
the scale’s range of measurement (see Person-item threshold distri
bution in Appendix I). There was little evidence of a floor or ceiling 

effect on the 0 to 100 transformed scores; 5 (1.5%) participants scored 
at the floor (ie, 0), and 1 (0.3%) participant scored at the ceiling (ie, 
100). Scores for the sample were normally distributed with a mean 
of 43.6 [SD = 16.4].

The reliability statistics with and without extremes for the person 
separation index were .95 and .94, and for Cronbach’s α were .96 
and .95 respectively. Demographic characteristics for the test-retest 
sample are provided in Appendix J. The average intraclass correla
tion coefficient based on 125 participants who completed the scale a 
second time was .93. The smallest detectable change at the group- 
level was 1.1 (Table 5).

The detailed results for the construct validation hypotheses of 
group difference are displayed in Appendix J. Figures 3-6 provide ex
amples of results for 4 construct validation hypotheses. Eleven of the 
12 proposed hypotheses were accepted (P < .001), with only the hy
pothesis for self-reported discoloration of the upper chest rejected 
(P = .07). For the 3 photonumeric scales, as expected mean 
décolletage scale scores decreased incrementally with increased re
ported severity on the photonumeric scales (P < .001). There were 8 
hypotheses tested that compared the décolletage scale to other 
measurement instruments. For the BODY-Q scales and SKIN-Q 
item libraries and short-form scales, all correlations were as expected 
(P < .001; Appendix K). In total 19 out of 20 hypotheses were accept
ed, meeting the >75% acceptance criteria for evidence of construct 
validity.39

Table 5. Test-Retest Reliability and Measurement Error Results

ICC Means for scales by time point SDC

ICC N ICC 95% CI SEM SDC 
individual

SDC group

LB UB T1 mean 
score

T1 
SD

T2 mean 
score

T2 
SD

Mean score 
difference

Mean difference 
SD

SDpooled* 
√(1– 

ICCavg)

1.96*√2 
*SEM

SDCindividual 

/√n

Single 125 .86 .81 .90 43 16 43 16 0.6 8.4 4.4 12.1 1.1

Average 125 .93 .89 .95

The * is the sign used for multiplication in the formula provided. 
ICC, intraclass correlation coefficient; LB, lower bound; SD, standard deviation; SDC, smallest detectable change; SEM, standard error of the mean; UB, upper bound.

Figure 3. Mean décolletage scale score by severity of wrinkles on upper chest area 
assessed with the Merz (Merz Aesthetics, Raleigh, NC) photonumeric scale for 
wrinkles at rest.

Figure 4. Mean décolletage scale score by response to the question: How both
ered are you by wrinkly skin on your upper chest area (décolletage)? 
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DISCUSSION

Measuring effectiveness of cosmetic treatments for the décolletage 
from the patient perspective has been hampered to date by the 
lack of a specific PROM. Our team carefully designed and tested a 
new BODY-Q scale for use in research to incorporate the patient per
spective into treatment studies, and for use in clinical care to inform 
patient encounters. In the qualitative phase, the 15 participants inter
viewed differed in terms of age, ethnicity, and severity of wrinkling in 
the upper chest area, providing different perspectives within the con
text of a cosmetic procedure–seeking patient population. The new 
décolletage scale evidenced high content validity, which is the 
most important psychometric property of a PROM.40 Participants 
found the scale easy to understand and that it asked about concepts 
relevant to décolletage treatment. Interviews with the clinical experts, 
who had many years of experience treating the décolletage area, 
helped to ensure that the final content of the scale was important clin
ically. The survey data provided evidence of the scale’s reliability and 
validity in a large international sample. The 15 items worked well to
gether to map out a range of measurement for the concept of satis
faction with appearance with strong evidence of reliability and 
validity.

Likely due to the lack of validated tools, patient satisfaction with 
their décolletage area has rarely been measured from the patient 
perspective in treatment studies. Instead, most studies in the litera
ture used ad hoc instruments39,41 or clinician-reported outcome mea
sures (ClinROs) such as the Merz Aesthetics Décolleté Wrinkles 
Scales24 (Merz Aesthetics, Raleigh, NC) or the Fabi-Bolton Chest 
Wrinkle Scale.42 For example, Casabona and Nogueira Teixeira 
used both ClinROs to measure décolletage outcomes following mi
crofocused ultrasound in combination with diluted calcium hydroxyl
apatite for improving skin laxity.43 The Fabi-Bolton scale alongside 
the Global Aesthetic Improvement Scale was used in a study that 
combined high-intensity ultrasound and a laser treatment in a study 
ofr 19 women followed up for 16 weeks.44 Although ClinROs play 
an important role in outcome assessment, how women feel about 
the appearance of their décolletage skin is subjective and evaluation 
of treatment needs to incorporate their perspective.

Our study has certain limitations. First, the qualitative phase of our 
study only included US participants. To address this limitation, we 
opened the field test survey to women in 6 English-speaking coun
tries and we examined DIF by country, but recognize that our 

subgroup sample size only made it possible to examine DIF for the 
United States and the United Kingdom. Second, the use of online 
samples to collect research data makes it quick to accrue a sample 
and relatively inexpensive. While there are limitations to using online 
platforms that can affect data quality (eg, speed, lack of attention or 
comprehension), the use of Prolific by our team was intentional as re
search suggest that data collected using this platform are of high 
quality.45 We performed data checks to identify participants whose 
answers were unreliable (eg, answers differed between the screen 
and survey) and excluded 15 participants from the survey and 1 par
ticipant from the test-retest study. Third, psychometric validation is 
an ongoing process. While our team examined a range of psychomet
ric properties for the BODY-Q décolletage scale and found strong ev
idence of its reliability and validity, further research could examine its 
ability to measure clinical change (ie, responsiveness) and estimate a 
minimally important difference.

CONCLUSIONS

The BODY-Q Décolletage scale was rigorously designed and validat
ed. This new scale can be used to inform clinical practice, quality im
provement, and research to evaluate treatments to improve the 
appearance of the décolletage skin.

Supplemental Material
This article contains supplemental material located online at 
https://doi.org/10.1093/asj/sjae229.

Disclosures
BODY-Q Upper Chest scale is owned by McMaster University 
(Hamilton, ON, Canada). Dr Klassen is a developer of the BODY-Q 
and receives a share of any license revenues as royalties based 
on McMaster University’s inventor sharing policy. Dr Klassen is an 
owner of EVENTUM Research (Seattle, WA) which provides con
sulting services to the pharmaceutical industry.

Funding
Funding for this qualitative research project was provided by 
Allergan Aesthetics (Irvine, CA), an Abbvie Company (North 
Chicago, IL). The quantitative project was funded with research 

Figure 5. Mean décolletage scale score by response to the question: How does 
your upper chest area (décolletage) look compared with other people your age? Figure 6. Mean décolletage scale score by the current status of cosmetic treatment 

for the décolletage.

Klassen et al                                                                                                                                                                                      319

http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjae229#supplementary-data
https://doi.org/10.1093/asj/sjae229


funds provided to Dr Klassen from the Department of Pediatrics, 
McMaster University, Hamilton, ON, Canada.

REFERENCES
1. Yutskovskaya YA, Kogan EA. Improved neocollagenesis and skin mechanical 

properties after injection of diluted calcium hydroxylapatite in the neck and 
décolletage: a pilot study. J Drugs Dermatol. 2017;16:68-74.

2. Fabi SG, Alhaddad M, Boen M, Goldman M. Prospective clinical trial evaluating 
the long-term safety and efficacy of calcium hydroxylapatite for chest rejuvena
tion. J Drugs Dermatol. 2021;20:534-537. doi: 10.36849/JDD.5680

3. Peterson JD, Kilmer SL. Three-dimensional rejuvenation of the décolletage. 
Dermatol Surg. 2016;42:S101-S107. doi: 10.1097/DSS.0000000000000758

4. Wilkerson EC, Goldberg DJ. Poly-L-lactic acid for the improvement of photo
damage and rhytids of the décolletage. J Cosmet Dermatol. 2018;17: 
606-610. doi: 10.1111/jocd.12447

5. Greiner-Krüger D, Ryder TJ. Improvement of self-perception of age after treatment 
of the hands and décolletage with VYC-17.5L: results from a prospective study. 
Dermatol Surg. 2021;47:1156-1158. doi: 10.1097/DSS.0000000000003044

6. Lyons A, Roy J, Herrmann J, Chipps L. Treatment of décolletage photoaging 
with fractional microneedling radiofrequency. J Drugs Dermatol. 2018;17:74-76.

7. Klassen AF, Cano SJ, Scott A, Johnson J, Pusic AL. Satisfaction and 
quality-of-life issues in body contouring surgery patients: a qualitative study. 
Obes Surg. 2012;22:1527-1534. doi: 10.1007/s11695-012-0640-1

8. Klassen AF, Cano SJ, Alderman A, et al. The BODY-Q: a patient-reported out
come instrument for weight loss and body contouring treatments. Plast 
Reconstr Surg Glob. 2016;4:e679. doi: 10.1097/GOX.0000000000000665

9. Klassen AF, Kaur M, Poulsen L, et al. Development of the BODY-Q chest mod
ule evaluating outcomes following chest contouring surgery. Plast Reconstr 
Surg. 2018;142:1600-1608. doi: 10.1097/PRS.0000000000004978

10. Poulsen L, Pusic A, Robson S, et al. The BODY-Q stretch marks scale: a devel
opment and validation study. Aesthet Surg J. 2018;38:990-997. doi: 10.1093/ 
asj/sjy081

11. Klassen AF, Kaur MN, de Vries CEE, Poulsen L, Breitkopf T, Pusic A. The 
BODY-Q cellulite scale: a development and validation study. Aesthet Surg J. 
2021;41:206-217. doi: 10.1093/asj/sjaa100

12. de Vries CEE, Mou D, Poulsen L, et al. Development and validation of new 
BODY-Q scales measuring expectations, eating behaviors, distress, symp
toms, and work life in 4004 adults from 4 countries. Obes Surg. 2021;31: 
3637-3645. doi: 10.1007/s11695-021-05462-2

13. de Vries CEE, Kalff MC, Prinsen CAC, et al. Recommendations on the most 
suitable quality-of-life measurement instruments for bariatric and body contour
ing surgery: a systematic review. Obes Rev. 2018;19:1395-1411. doi: 10.1111/obr. 
12710

14. Dalaei F, Dijkhorst PJ, Möller S, et al. Improving the impact of BODY-Q scores 
through minimally important differences in body contouring surgery: an inter
national prospective cohort study. Aesthet Surg J. 2024;44:1317-1329. doi: 10. 
1093/asj/sjae162

15. Dalaei F, Dijkhorst PJ, Möller S, et al. Minimal important difference in weight 
loss following bariatric surgery: enhancing BODY-Q interpretability. Clin 
Obes. 2024;14:e12675. doi: 10.1111/cob.12675

16. Dalaei F, de Vries CEE, Poulsen L, et al. General population normative scores 
for interpreting the BODY-Q. Clin Obes. 2022;12:e12528. doi: 10.1111/cob.12528

17. Mou D, de Vries CEE, Pater N, et al. BODY-Q patient-reported outcome mea
sure (PROM) for sleeve gastrectomy vs. Roux-en-Y gastric bypass: eating be
havior, eating-related distress, and eating-related symptoms. Surg Endosc. 
2021;35:4609-4617. doi: 10.1007/s00464-020-07886-w

18. Patient-Reported Outcome Measures: Use in Medical Product Development to 
Support Labeling Claims—Guidance for Industry. The U.S. Food and Drug 
Administration. Accessed August 23, 2022. https://www.fda.gov/media/ 
77832/download

19. Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN checklist for assessing 
the methodological quality of studies on measurement properties of health 
status measurement instruments: an international Delphi study. Qual Life 
Res. 2010;19:539-549. doi: 10.1007/s11136-010-9606-8

20. Patrick DL, Burke LB, Gwaltney CJ, et al. Content validity—establishing and re
porting the evidence in newly developed patient-reported outcomes (PRO) in
struments for medical product evaluation: ISPOR PRO good research practices 
task force report: part 1—eliciting concepts for a new PRO instrument. Value 
Health. 2011;14:967-977. doi: 10.1016/j.jval.2011.06.014

21. Patrick DL, Burke LB, Gwaltney CJ, et al. Content validity—establishing and re
porting the evidence in newly developed patient-reported outcomes (PRO) in
struments for medical product evaluation: ISPOR PRO good research practices 
task force report: part 2—assessing respondent understanding. Value Health. 
2011;14:978-988. doi: 10.1016/j.jval.2011.06.013

22. Thorne SE. Interpretive Description. Developing Qualitative Inquiry. Left Coast 
Press; 2008: 272.

23. Sandelowski M. Theoretical saturation. In: Given LM, ed. The Sage 
Encyclopedia of Qualitative Methods. Vol. 1. Sage; 2008:875-876.

24. Willis GB. Cognitive Interviewing: A Tool for Improving Questionnaire Design. 
Sage Publications; 2005.

25. Fontey ME, Kuipers B, Grobe SJ. A description of think aloud method and protocol 
analysis. Qual Health Res. 1993;3:430-441. doi: 10.1177/104973239300300403

26. Pope C, Ziebland S, Mays N. Qualitative research in health care. Analysing 
qualitative data. BMJ. 2000;320:114-116. doi: 10.1136/bmj.320.7227.114

27. Harris PA, Taylor R, Thielke R, et al. Research electronic data capture (REDCap)— 
a metadata-driven methodology and workflow process for providing translation
al research informatics support. J Biomed Inform. 2009;42:377-381. doi: 10.1016/ 
j.jbi.2008.08.010

28. Landau M, Geister TL, Leibou L, et al. Validated assessment scales for 
décolleté wrinkling and pigmentation. Dermatol Surg. 2016;42:842-852. doi: 
10.1097/DSS.0000000000000786

29. Klassen AF, Pusic AL, Kaur M, et al. The SKIN-Q: an innovative patient-reported 
outcome measure for evaluating minimally invasive skin treatments for the 
face and body. Facial Plast Surg Aesthet Med. 2024;26:247-255. doi: 10. 
1089/fpsam.2023.0204

30. Christensen KB, Makransky G, Horton M. Critical values for Yen’s Q3: identifi
cation of local dependence in the rasch model using residual correlations. 
Appl Psychol Meas. 2017;41:178-194. doi: 10.1177/0146621616677520

31. Cleanthous S, Bongardt S, Marquis P, Stach C, Cano S, Morel T. Psychometric 
analysis from EMBODY1 and 2 clinical trials to help select suitable fatigue pro 
scales for future systemic lupus erythematosus studies. Rheumatol Ther. 
2021;8:1287-1301. doi: 10.1007/s40744-021-00338-4

32. Andrich D, Hagquist C. Real and artificial differential item functioning. J Educ 
Behav Statist. 2012;37:387-416. doi: 10.3102/1076998611411913

33. Andrich D. An index of person separation in latent trait theory, the traditional 
KR.20 index, and the Guttman scale response pattern. Educ Res Perspect. 
1982;9:95-1041.

34. Prinsen CAC, Mokkink LB, Bouter LM, et al. COSMIN guideline for systematic 
reviews of patient-reported outcome measures. Qual Life Res. 2018;27: 
1147-1157. doi: 10.1007/s11136-018-1798-3

35. Nunnally JC. Psychometric Theory, 3rd ed. McGraw-Hill; 1994.
36. Rasch G. Studies in mathematical psychology: I. Probabilistic models for some 

intelligence and attainment tests. 1960.
37. Hobart J, Cano S. Improving the evaluation of therapeutic interventions in mul

tiple sclerosis: the role of new psychometric methods. Health Technol Assess. 
2009;13:1-177. doi: 10.3310/hta13120

38. Andrich D, Sheridan BS, Luo G. RUMM2030Plus: Rasch Unidimensional 
Models for Measurement. RUMM Laboratory: Perth, Western Australia, 2021. 
Accessed October 10, 2023. www.rummlab.com.au

39. Birnbaum JE, McDaniel DH, Hickman J, Dispensa L, Le Moigne A, Buchner L. A 
multicenter, placebo-controlled, double-blind clinical trial assessing the effects 
of a multicomponent nutritional supplement for treating photoaged skin in 
healthy women. J Cosmet Dermatol. 2017;16:120-131. doi: 10.1111/jocd.12290

40. Terwee CB, Prinsen CAC, Chiarotto A, et al. COSMIN methodology for evalu
ating the content validity of patient-reported outcome measures: a Delphi 
study. Qual Life Res. 2018;27:1159-1170. doi: 10.1007/s11136-018-1829-0

41. Sparavigna A, Tenconi B, De Ponti I. Antiaging, photoprotective, and brighten
ing activity in biorevitalization: a new solution for aging skin. Clin Cosmet 
Investig Dermatol. 2015;8:57-65. doi: 10.2147/CCID.S77742

42. Fabi S, Bolton J, Goldman MP, Guiha I. The Fabi-Bolton chest wrinkle scale: a 
pilot validation study. J Cosmet Dermatol. 2012;11:229-234. doi: 10.1111/j.1473- 
2165.2012.00628.x

43. Casabona G, Nogueira Teixeira N. Microfocused ultrasound in combination 
with diluted calcium hydroxylapatite for improving skin laxity and the appear
ance of lines in the neck and décolletage. J Cosmet Dermatol. 2018;17: 
66-72. doi: 10.1111/jocd.12475

44. Nam JH, Choi YJ, Lim JY, Min JH, Kim WS. Synergistic effect of high-intensity 
focused ultrasound and low-fluence Q-switched Nd:YAG laser in the treatment 
of the aging neck and décolletage. Lasers Med Sci. 2017;32:109-116. doi: 10. 
1007/s10103-016-2092-7

320                                                                                                                                                       Aesthetic Surgery Journal 45(3)

https://doi.org/10.36849/JDD.5680
https://doi.org/10.1097/DSS.0000000000000758
https://doi.org/10.1111/jocd.12447
https://doi.org/10.1097/DSS.0000000000003044
https://doi.org/10.1007/s11695-012-0640-1
https://doi.org/10.1097/GOX.0000000000000665
https://doi.org/10.1097/PRS.0000000000004978
https://doi.org/10.1093/asj/sjy081
https://doi.org/10.1093/asj/sjy081
https://doi.org/10.1093/asj/sjaa100
https://doi.org/10.1007/s11695-021-05462-2
https://doi.org/10.1111/obr.12710
https://doi.org/10.1111/obr.12710
https://doi.org/10.1093/asj/sjae162
https://doi.org/10.1093/asj/sjae162
https://doi.org/10.1111/cob.12675
https://doi.org/10.1111/cob.12528
https://doi.org/10.1007/s00464-020-07886-w
https://www.fda.gov/media/77832/download
https://www.fda.gov/media/77832/download
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1016/j.jval.2011.06.014
https://doi.org/10.1016/j.jval.2011.06.013
https://doi.org/10.1177/104973239300300403
https://doi.org/10.1136/bmj.320.7227.114
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1097/DSS.0000000000000786
https://doi.org/10.1089/fpsam.2023.0204
https://doi.org/10.1089/fpsam.2023.0204
https://doi.org/10.1177/0146621616677520
https://doi.org/10.1007/s40744-021-00338-4
https://doi.org/10.3102/1076998611411913
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.3310/hta13120
https://www.rummlab.com.au
https://doi.org/10.1111/jocd.12290
https://doi.org/10.1007/s11136-018-1829-0
https://doi.org/10.2147/CCID.S77742
https://doi.org/10.1111/j.1473-2165.2012.00628.x
https://doi.org/10.1111/j.1473-2165.2012.00628.x
https://doi.org/10.1111/jocd.12475
https://doi.org/10.1007/s10103-016-2092-7
https://doi.org/10.1007/s10103-016-2092-7

	Measuring Outcomes Relevant to the Décolletage From the Patient Perspective: Development and Validation of the �BODY-Q Décolletage Scale
	METHODS
	Qualitative Study
	Quantitative Study

	RESULTS
	Qualitative Study
	Quantitative Study

	DISCUSSION
	CONCLUSIONS
	Supplemental Material
	Disclosures
	Funding
	REFERENCES




