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Summary

The BODY-Q is a patient-reported outcome measure used to assess outcomes in

patients undergoing weight loss and/or body contouring surgery (BC) following mas-

sive weight loss. Normative values for the BODY-Q are needed to improve data

interpretation and enable comparison. Thus, the aim of this study was to determine

normative values for the BODY-Q. Participants were recruited internationally

through two crowdsourcing platforms. The participants were invited to complete the

BODY-Q scales through an URL link provided within the crowdsourcing platforms.

General linear analyses were performed to compare normative means between coun-

tries and continents adjusted for relevant covariates. Normative reference values

were stratified by age, body mass index (BMI), and gender. The BODY-Q was com-

pleted by 4051 (2052 North American and 1999 European) participants. The mean

age was 36 years (±14.7 SD) and ranged from 17 to 76 years, the mean BMI was

26.4 (±6.7 SD) kg/m2, and the sample consisted of 1996 (49.3%) females and 2023
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(49.9%) males. Younger age and higher BMI were negatively associated with all

BODY-Q scales (p < .001). This study provides normative values for the BODY-Q

scales to aid in the interpretation of BODY-Q scores in research and clinical practise.

These values enable us to understand the impact of weight loss and BC on patients'

lives.

K E YWORD S

bariatric surgery, body contouring, general population norms, normative scores, patient-
reported outcome measure, patient-reported outcomes, quality of life, weight loss surgery

What is already known about this subject

• The BODY-Q is the psychometrically strongest, reliable, and responsive patient-reported

outcome measure for use in weight loss and/or body contouring surgery.

• There is a lack of available general population norms for the BODY-Q as a reference point of

patient's level of satisfaction with appearance, health-related quality of life (HRQL), and

eating-related concerns.

What this study adds

• International general population normative scores generated from 4051 (2052 North Ameri-

can and 1999 European) participants for the following BODY-Q domains: appearance, HRQL,

and eating-related concerns.

• First population norms of the BODY-Q scales to provide clinically relevant reference points

for the interpretation of the BODY-Q.

• Normative scores enable us to understand the impact of weight loss and body contouring

surgery following massive weight loss for research, future clinical care, and healthcare policy.

1 | INTRODUCTION

Since 1975, obesity has tripled with over 650 million people world-

wide living with obesity.1 Weight loss interventions, including life-

style, medical, and surgical treatments, all aim to achieve long-term

weight loss and remission of obesity-related co-morbidities.2,3 How-

ever, massive weight loss often leads to people having varying

amounts of excess skin, where subsequent body contouring surgery

(BC) is needed.4–6 To facilitate evidence-based and patient-centred

care, understanding the impact of different weight loss treatments

and subsequent BC on patients' lives is pivotal to optimising

outcomes.7

Patient-reported outcome measures (PROM) are questionnaires

used to measure health outcomes from the patient's perspective. To

accurately measure patient-reported outcomes (PRO) validated, reli-

able and responsive condition-specific PROMs are needed.8 Over the

past decade, a vast array of PROMs have been used in weight loss

and BC, many of which do not possess strong evidence of reliability

and validity for the patient population.9–12 The BODY-Q, introduced

in 2016 is a rigorously developed and psychometrically validated

PROM that measures outcomes of patients who undergo weight loss

and/or BC.4,13–15 The BODY-Q was developed following internation-

ally recommended guidelines for PROM development and used a

modern psychometric approach to measure concepts that matter

most to patients. The conceptual framework covers four domains:

appearance, health-related quality of life (HRQL), experience of health

care, and eating-related concerns.12,14,16 The four domains are

organised into independently functioning scales (Figure 1), allowing

the researchers and clinicians to administer the scale(s) that is most

relevant to their practise or research question and reducing overall

burden on patients.17 The BODY-Q has been shown to be responsive

to change and subsequently, can be used to measure change over the

entire weight loss trajectory, i.e., from obesity to weight loss with or

without BC.14,18,19

Since its development, the BODY-Q has been increasingly used

worldwide.4–6,20–24 Recent systematic reviews based on the

Consensus-based Standards for the selection of health Measurement

Instruments (COSMIN) methodology recommended the BODY-Q as

the psychometrically strongest PROM for use in weight loss, particu-

larly in bariatric surgery (BaS) and BC.12,13 However, a current limita-

tion of the BODY-Q is the lack of available general population norms

as a reference point of the levels of satisfaction with appearance,

eating-related concerns, and HRQL. Although the BODY-Q has been

used to demonstrate the efficacy of weight loss therapy and BC,4,22 it

is not yet known how published preoperative and postoperative

scores compare to population norms. Scores from the general popula-

tion would enable a better understanding of HRQL of obesity and

change through the weight loss trajectory.
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The primary aim of this study was to determine BODY-Q scores

for the general population as reference values for comparative pur-

poses in research and clinical use. The secondary aim was to compare

normative scores for North America and Europe, and to investigate

associations between BODY-Q scores and age, gender, and body

mass index (BMI).

2 | MATERIALS AND METHODS

We conducted an international study to collect BODY-Q scores from

the general population in a total of 12 countries in North America and

Europe. The European sample was approved by the Danish data pro-

tection agency. In Denmark, ethical approval is not required for

survey-based studies. The North American study sample was

approved by the institutional review board (Mass General Brigham

[MGB] Institutional Review Board [IRB], United States [US]). All data

and informed consent were obtained electronically in accordance with

the Danish data protection agency and the MGB IRB.

2.1 | Recruitment of participants

Participants (18 years and older) were recruited through the

crowdsourcing platforms in September 2020 for Prolific Academic

(www.prolific.co)25 and February 2021 for Amazon Mechanical Turk

(MTurk) (www.MTurk.com).26 Through an URL link provided within

Prolific and MTurk, participants were invited to read a study informa-

tion letter and if interested in the study to complete the BODY-Q in

their own language on an electronic survey platform, the REDCap sur-

vey platform. Participants were compensated per their institutional

policies and a minimum of 6.50 USD per hour for completing the sur-

veys. The following countries were included in North America and

Europe: Belgium, Canada, Denmark, England, Finland, France,

Germany, Italy, Netherlands, Poland, Sweden, and United States.

2.2 | Demographic variables

The following demographic variables were collected: age, gender,

weight, height, ethnicity (White or other), marital status, educational

level, and employment status. Data were collected on weather partici-

pants had undergone prior weight loss treatments including diet,

behaviour, lifestyle-management changes, weight loss medications,

endoscopic procedure, and BaS and/or prior BC procedure. Partici-

pants were also asked if they had any of the following co-morbidities

including diabetes, hypertension, hyperlipidemia, obstructive sleep

apnea, osteoarthritic disease, cardiovascular disease, and reflux

disease.

2.3 | The BODY-Q

The BODY-Q was originally developed in English and field-tested in

the United States, Canada, and the United Kingdom. The development

involved a literature review, qualitative and cognitive interviews with

patients, and expert input.14,16,18,27–29 Currently, the scales have been

translated into 19 languages for use in the following countries: Arabic

Speaking Countries (Modern Standard), Belgium, Brazil, China (China,

Hong Kong, Taiwan), Denmark, Finland, France, Germany, Greece,

Italy, Japan, Netherlands, Norway, Poland, Russia, Spain, and Sweden.

All translations followed recommended guidelines from the Interna-

tional Society for Pharmacoeconomics and Outcomes Research

and/or the World Health Organization.17,30–34

The BODY-Q scales that measure appearance, HRQL, and eating-

related concerns domain, were used to determine normative scores

from the general population. For the appearance domain, 12 scales

were included: body, abdomen, arms, back, buttocks, hips and outer

thighs, inner thighs, chest, nipples, stretch marks, excess skin, and cel-

lulite. For the HRQL domain, seven scales were included: psychologi-

cal, physical, social, sexual, body image, work, and appearance

distress. All three scales from the eating-related concerns domain

were included: eating symptoms (e.g., vomiting, reflux, dumping),

eating-related distress (e.g., feeling ashamed or out of control after

eating), and eating behaviour (e.g., stop eating before feeling full,

avoiding unhealthy snacks) scales.14,16,27,29

Each scale has between four and 10 items. Items are scored on a

Likert scale from 1 (e.g., very dissatisfied) to 4 (e.g., very satisfied). The

F IGURE 1 BODY-Q Framework17
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summed raw scores in a scale are transformed to scores between

0 and 100 using Rasch converted scoring tables. For all but one scale

(exeption appearance distress) higher scores indicate a better out-

come. Items with missing data can be scored by applying the mean of

the completed items as long as at least half of the items are

completed.15,18,19,35

2.4 | Statistical analysis

Statistical analyses were performed using IBM SPSS Version 27.0 sta-

tistical software (IBM Corp.) and figures were made in GraphPad

Prism 8.0 (Graphpad Software).

Descriptive statistics including mean, standard deviation (SD), and

95% confidence interval (95% CI) were computed for continuous vari-

ables, while proportions were computed for categorical variables. Con-

tinuous and categorical non dichotomous variables were transformed

into dichotomous variables. We created following age groups: 17–29,

30–39, 40–49, 50–59, >60 years, and BMI was grouped: <18.5, 18.50–

24.9, 25–29.9, 30–34.9, 35–39.9, >40. Depending on the distribution

of data and normality assumptions, the Rasch converted mean scores

of all scales for each country were compared using a general linear

model. The model was adjusted for relevant covariates: age, gender,

BMI, ethnicity, educational level, employment, marital status, com-

orbidities, and weight loss treatment. The Bonferroni test was applied

to account for multiple testing. For each country and continent, the

means, standard error (SE), 95% CI, minimum and maximum scores, and

p values were computed. For the total scores of all normative partici-

pants, means, SD, 95% CI, and p values were computed. In addition to

the normative values for each scale, the mean scores were stratified

according to age and BMI groups by gender after adjusting for the fol-

lowing covariates: comorbidities, educational level, employment, ethnic-

ity, marital status, and weight loss treatment. These reference scores

were summarised as means for use as reference standards.

3 | RESULTS

3.1 | Demographics

A total of 4051 (2052 North American and 1999 European) participants

completed the study survey. The mean age of participants was 36 years

(±14.7 SD) and ranged from 17 to 76 years. The mean BMI was 26.4

(±6.7 SD) kg/m2. In the sample 1996 (49.3%) participants identified as

female, 2023 (49.9%) identified as male, and 32 (0.8%) identified as

another gender. The full demographic data are presented in Table 1.

3.2 | Total and continent-specific normative scores

Table 2 summarises the normative mean scores of participants sepa-

rately for North Americans and Europeans. There were statistically

significant differences between North America and Europe for nine of

12 appearance scales: arms (p < .001), back (p < .001), buttocks

(p = .004), thighs (p = .008), skin (p = .015), chest (p = .004), nipples

(p < .001), and stretch marks (p < .001). In all nine scales, the

European participants scored higher than North American partici-

pants. For the HRQL scales, European participants scored significantly

higher on social (p = .026), sexual (p = .018), body image (p = .017),

and work life (p < .001), while North American participants scored sig-

nificantly higher on appearance distress (p < .001). In the eating-

related concerns domain, European participants scored higher on

eating-related distress (p < .001) compared to North American partici-

pants. There were no differences in scores for eating-related symp-

toms and eating behaviour between the two continents.

Figure 2 (appearance scales) and Figure 3 (HRQL and eating con-

cerns scales) show the mean scores for each continent as well as the

mean scores of the combined sample. Table A1 shows the country

specific scores of all scales.

3.3 | Factors associated with the BODY-Q scales

In all appearance and HRQL scales, younger age (p < .001), higher BMI

(p < .001), and country of residence (p < .001) were negatively associ-

ated with BODY-Q scores. In addition, lower scores for scales mea-

suring body, abdomen, back, inner thighs, hips and outer thighs, arms,

buttocks, chest, stretch marks, and body image were associated with

an attempt to lose weight (p < .001), female gender (p < .001), and

comorbidities (p < .001). In addition, higher scores on psychological

and sexual scales were associated with marital and employment status

(p < .001), while physical scores were negatively associated with com-

orbidities (p < .001) and lower educational level (p < .001). Lower

scores indicating higher appearance distress were associated with all

confounders including younger age (p < .001), higher BMI (p < .001),

female gender (p < .001), attempt of weight loss in the past (p < .001),

marital status (p < .001), comorbidities (p < .001), employment status

(p < .001), educational level (p < .001), and country (p < .001).

In the eating-related concerns scales younger age (p < .001),

higher BMI (p < .005), and comorbidities as dichotomized variable

(p < .001) were adversely associated to all three scales. Eating-related

distress and eating-related symptoms were also associated with

attempt of weight loss in the past (p < .001), female gender (p < .001),

and ethnicity (p = .02).

3.4 | Normative scores stratified by age and BMI

The mean normative scores for each scale stratified by age, gender

and BMI are shown in Table 3. Table 3 serves as a reference and over-

view of normative BODY-Q scores for each age- and BMI group

adjusted for country, ethnicity, educational level, employment status,

marital status, comorbidities, and weight loss treatment, and shows

the normative values by gender for the different age and BMI groups.

The chest scale is applicable to people who identify as male or

transmale.
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TABLE 2 Continent-specific and combined normative scores

A Appearance scales

Scale Country Mean (SE/SD) N
95%
Confidence Int. p Value*

Body

North America 45.78 (0.51) 1487 44.78 46.77 .134

Europe 46.88 (0.42) 1993 46.05 47.7 .134

Total 46.41 (19.46) 3480

Abdomen

North America 37.03 (0.71) 1487 35.65 38.42 .196

Europe 38.44 (0.67) 1604 37.12 39.76 .196

Total 37.76 (27.55) 3091

Arms

North America 52.66 (0.66) 1487 51.36 53.95 <.001*

Europe 58.45 (0.63) 1605 57.21 59.69 <.001*

Total 55.66 (24.65) 3092

Back

North America 54.11 (0.75) 1487 52.63 55.58 <.001*

Europe 60.613 (0.72) 1605 59.21 62.02 <.001*

Total 57.48 (27.22) 3092

Buttocks

North America 51.96 (0.68) 1487 50.63 53.3 .004*

Europe 54.99 (0.65) 1605 53.72 56.26 .004*

Total 53.53 (24.68) 3092

Hips

North America 53.82 (0.74) 1487 52.37 55.27 .474

Europe 54.64 (0.71) 1605 53.25 56.02 .474

Total 54.24 (27.61) 3092

Thighs

North America 50.58 (0.78) 1487 49.05 52.11 .008*

Europe 53.80 (0.75) 1605 52.34 55.27 .008*

Total 52.25 (30.02) 3092

Skin

North America 48.24 (1.478) 365 45.34 51.15 .015*

Europe 55.07 (2.021) 222 51.1 59.04 .015*

Total 50.82 (27.25) 587

Chest

North America 51.08 (1.06) 579 49 53.17 .004*

Europe 55.52 (0.87) 792 53.81 57.23 .004*

Total 53.65 (23.12) 1371

Nipples

North America 65.64 (1.18) 579 63.33 67.94 <.001*

Europe 71.60 (0.96) 793 69.71 73.49 <.001*

Total 69.08 (24.54) 1372

Stretch marks

North America 71.63 (0.96) 857 69.75 73.52 <.001*

Europe 79.69 (1.15) 640 77.43 81.96 <.001*

Total 75.08 (26.01) 497
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TABLE 2 (Continued)

A Appearance scales

Scale Country Mean (SE/SD) N
95%
Confidence Int. p Value*

Cellulite

North America 58.25 (1.04) 402 56.2 60.3 0.411

Europe 60.73 (2.78) 64 55.28 66.19 0.411

Total 58.59 (20.81) 466

B Health-related quality of life scales

Scale Country Mean (SE/SD) N 95% Confidence Int. p Value*

Psychological function

North America 58.03 (0.63) 1485 56.81 59.26 .884

Europe 57.89 (0.60) 1605 56.72 59.06 .884

Total 57.96 (21.81) 3090

Physical function

North America 81.35 (0.56) 1485 80.24 82.45 .366

Europe 80.61 (0.56) 1992 79.69 81.53 .366

Total 80.92 (19.70) 3477

Social function

North America 54.21 (0.54) 1485 53.15 55.26 .026*

Europe 55.94 (0.45) 1993 55.06 56.82 .026*

Total 55.20 (18.05) 3478

Sexual function

North America 58.56 (0.74) 1099 57.11 60.01 .018*

Europe 61.19 (0.68) 1277 59.87 62.52 .018*

Total 59.98 (22.47) 2376

Body image

North America 45.34 (0.63) 1485 44.1 46.58 .017*

Europe 47.67 (0.60) 1605 46.49 48.85 .017*

Total 46.55 (23.72) 3090

Distress

North America 44.22 (0.57) 1487 43.09 45.341 <.001*

Europe 38.77 (0.65) 1211 37.5 40.046 <.001*

Total 41.77 (21.48) 2698

Work

North America 70.21 (0.61) 837 69 71.41 <.001*

Europe 75.43 (1.34) 202 72.8 78.06 <.001*

Total 71.22 (18.18) 1039

C Eating-related concerns scales

Scale Country Mean (SE/SD) N 95% Confidence Int. p Value*

Eating-related symptoms

North America 79.86 (0.34) 1487 78.92 80.25 .712

Europe 79.59 (0.59) 572 78.7 81.02 .712

Total 79.66 (12.92) 2059

Eating-related distress

North America 76.79 (0.49) 1487 79.86 83.19 <.001*

Europe 81.52 (0.85) 572 75.83 77.74 <.001*

Total 78.10 (19.21) 2059

(Continues)
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Overall, appearance scores tended to decrease with higher BMI

for all age groups. Females had lower satisfaction with appearance

compared with males. This lower satisfaction with appearance in

females were more pronounced for appearance of the abdomen,

where females with a BMI 25.5–29.99 kg/m2 scored below 25, while

males with a BMI 35–39.99 kg/m2 scored below 25. For the HRQL

scales, the same pattern was seen with females scoring below 25 on

the body image scale from BMI 30–34.9 kg/m2, whereas males scored

below 25 from BMI 35–39.9 kg/m2 in the age group 17–29 years,

and BMI >40 for all age groups. For the remaining HRQL and eating-

related concerns scales similar scores were observed for males and

females.

4 | DISCUSSION

In this study, we presented BODY-Q normative scores generated

from an international sample of 4051 participants from a total of

12 North American and European countries. The overall and

continent-specific normative scores were provided for 22 BODY-Q

scales from three domains – appearance (12 scales), HRQL (7 scales),

and eating-related concerns (3 scales). The normative scores for all

scales are presented stratified by age, BMI, and gender (male and

female). These normative values provide means to interpret the

BODY-Q scores for use in research and clinical practise.

The development of PROMs that evidence validity, responsive-

ness and reliability, the BODY-Q, have facilitated investigation of the

unique outcomes of weight loss and/or BC from the patient perspec-

tive.4,14,22 The BODY-Q can be used clinically and as a research tool

to shed light on our understanding of the effects of losing weight and

following BC procedures on perceptions of appearance, HRQL and

eating behaviour.12,16 This is the first study to date to generate nor-

mative values for interpreting the BODY-Q. Previous outcome studies

using the BODY-Q to measure change of satisfaction with appearance

and HRQL in BaS and BC patients revealed significantly higher mean

BODY-Q scores after BaS. In addition, the studies showed signifi-

cantly higher scores for patients who received BC following BaS com-

pared to patients who did not.4,6,23,24 However, these scores were

limited by not being able to compare their findings to reference values

from the general population. Measuring a return to normality is impor-

tant; thus, there is a need for an appropriate reference point for

weight loss- and BC patients. The values provided in this study

TABLE 2 (Continued)

C Eating-related concerns scales

Scale Country Mean (SE/SD) N 95% Confidence Int. p Value*

Eating behaviour

North America 54.09 (0.32) 1487 53.47 54.72 .409

Europe 54.66 (0.55) 572 53.57 55.74 .409

Total 54.25 (12.00) 2059

Note: SD in total, SE in North America and Europe specific.

Abbreviations: 95% Confidence Int., Confidence Interval; SD, standard deviation; SE, standard error.

*p Value < .05.

F IGURE 3 Health-related quality of life (HRQL) and eating-
related concerns. Normative values for the scales for the HRQL and
eating-related concerns in North America, Europe, and the combined
value

F IGURE 2 Appearance. Normative values for the appearance
scales in North America, Europe, and the combined values.
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enables accurate comparison with the general population enhancing

the interpretation of BODY-Q data to understand the actual impact

of weight loss and BC on different aspects of patient's lives. The find-

ings of this study have important implications for research, future clin-

ical care, and healthcare policy.

Normative scores have been generated for the generic 36-Item

Short-Form Health Survey (SF-36), and European-Quality of life-5

Dimensions (EQ-5D) which is the most widely used generic PROMs in

obesity and weight loss treatment.36–38 However, generic PROMs

lack content validity and may not capture specific concepts of matter

for weight loss and BC patients.35 The lack of sensitivity or respon-

siveness for weight loss and BC specific outcomes, may minimise or

not detect changes as a result of weight loss or BC.19,39 Nonetheless,

our findings were in line with the normative SF-36 scores with

females having lower scores than males in regards of satisfaction with

appearance and body image.36,37 In contrast to other studies investi-

gating population norms, there are no differences in the scores of

females and males in HRQL and eating-related concerns scales.36,40

Younger age was negatively associated with BODY-Q scores contra-

dictory to normative EQ-5D scores, where younger age was associ-

ated with higher scores.38,41

Opposing to our hypothesis of minimal differences between

scores across the 12 countries, we detected significant differences

between North America and Europe, and between some European

countries in all appearance scales and social function, sexual function,

body image, and work life within the HRQL scales. Differential item

functioning (DIF), which describes the stability of the BODY-Q instru-

ment to determine whether items are responded differently by sub-

groups within a population, has been examined elsewhere in the

original BODY-Q population, and found to have a negligible

impact.14,18 The differences detected in this study are therefore most

likely not due to DIF, but rather due to cross-cultural differences

between countries. There might be differences in the experience and

conceptualization of HRQL across different socio-cultural groups,

which further emphasized the need of general norms to understand

the clinical significance and magnitude of the change weight loss

and/or BC have on patient's lives.42,43 Interestingly, there were no dif-

ferences between North America and Europe in eating-related

symptoms- and eating behaviour scales, while European participants

scores significantly higher scores in eating-related distress. Cross-

cultural factors such as cultural beliefs regarding food preferences and

culinary habits have shown to influence individual's eating behaviour

and relationship with food.44,45 Due to differences in eating cultures,

we expected differences between countries, especially between the

two continents. The eating-related concerns domain is however a

newly developed scale, and only available in few languages (English,

Danish, and Dutch). Therefore, data is solely based on North America,

the Netherlands, and Denmark. More cross-cultural research is

needed to identify causes of differences and similarities between

countries. However, all data were adjusted for country as a covariate

when the total normative value was determined, due to these differ-

ences between the distribution of BODY-Q scores from different

countries and continents. The sample was more representative when

both continents were combined, with a mean age of 36 (±14.7 SD)

years, 11 996 (49.3%) female, 2023 (49.9%) male, and 32 (0.8%) other

gender identifications. Therefore, we recommend the use of the com-

bined normative values for comparative purposes.

The secondary aim of this project was to investigate factors asso-

ciated with BODY-Q scores. BMI and age were inversely associated

with BODY-Q scores in all satisfaction with appearance and HRQL

scales. Our results points to the fact that living with obesity repre-

sents a significant health impairment.46 In the normative data split by

gender for the different age and BMI groups, females had lower satis-

faction with appearance corresponding with the normative SF-36

scores.36,37 Female participants with a BMI 25.5–30.0 kg/m2 scored

below 25, while male participants scored below 25 from BMI 35–

40 kg/m2. The same pattern was seen in body image, where female

participant scored below 25 from BMI 30–35 kg/m2, whilst male par-

ticipants scored below 25 from BMI >40. The only exception was for

male participants in the age group 17–29 years, who scored below

25 from BMI 35–40 kg/m2. In the remaining HRQL and eating-related

concerns scales, male and female participants scored similarly.

Strengths of our study is the large international sample of 4051

participants to match the diverse population of weight loss and BC

patients. Online crowdsourcing databases such as Prolific and MTurk

has shown to be a valid and reliable method for recruitment of

research participants, facilitating cross-cultural and international

research with low costs and high validity.47–50 However, a potential

limitation of this study is whether the recruitment of participants via

the crowdsourcing platforms is representative of the general popula-

tion of the included countries or not. An important limitation of this

study is the ethnical diversity. In total, the population consisted of

87.9% participants who identified themselves as white, while only

12.1% identified themselves as another ethnicity. Therefore, the

ethnical homogeneity should be considered with caution when inter-

preting these normative results. In addition, participants were paid

to participate, which may have impacted incentives of participation

in this study and their responses to the questions. In the European

sample, the participants were younger. This is in line with other

studies using crowdsourcing databases, with participants being

younger, more educated, reporting lower rates of unemployment

and marriage.47 However, all mean scores were adjusted for age,

employment, and marital status. The skin, stretch marks and cellulite

scales consisted of a small number of participants, which should be

considered when interpreting these results. Future research is

needed to compare longitudinal BODY-Q patient results to these

normative data.

5 | CONCLUSION

The normative values generated in this study provide clinically relevant

reference points for the interpretation of the BODY-Q with appearance,

HRQL, and eating-related concerns scales. The normative BODY-Q

scores were inversely associated with age and BMI for all appearance,

HRQL, and eating-related concerns scales. These normative data enable

us to understand the impact of weight loss and BC on patient's lives for

research, future clinical care, and health care policy.
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APPENDIX A

TABLE A1 Country specific normative scores for each scale

Appearance scales

Scale Country Mean
Std.
error N

95 %

Confidence
interval

Body

Denmark 50.33 1.34 159 47.7 52.96

Poland 46.54 1.19 210 44.2 48.87

Netherlands 52.32 1.18 208 49.02 53.63

France 46.70 1.17 210 44.41 48.98

Belgium 46.55 1.27 178 44.07 49.04

England 42.26 1.18 205 39.95 44.56

Germany 49.59 1.17 205 46.2 50.88

Italy 46.13 1.19 204 43.8 48.45

Finland 47.05 1.17 205 44.75 49.35

Sweden 45.45 1.16 209 43.17 47.73

United

States

45.63 0.51 1429 44.63 46.63

Canada 44.17 2.23 58 39.79 48.54

Abdomen

Denmark 41.74 1.92 158 37.98 45.5

Poland 36.53 1.7 210 33.2 39.86

Netherlands 43.00 1.68 208 39.71 46.3

England 32.52 1.67 205 29.25 35.8

Germany 40.56 1.67 205 37.3 43.83

Italy 38.36 1.7 204 35.04 41.69

Finland 39.03 1.67 205 35.75 42.3

Sweden 38.17 1.66 209 34.92 41.42

United

States

36.93 0.71 1429 35.54 38.33

Canada 33.74 3.16 58 27.55 39.94

Arms

Denmark 58.72 1.79 159 55.21 62.23

Poland 60.89 1.59 210 57.77 64.01

Netherlands 62.92 1.57 208 59.83 66

England 51.45 1.57 205 48.39 54.52

Germany 60.64 1.56 205 57.58 63.69

Italy 58.4 1.59 204 55.28 61.51

Finland 58.43 1.57 205 55.36 61.5

Sweden 58.00 1.55 209 54.95 61.04

United

States

52.35 0.67 1429 51.05 53.66

Canada 53.42 2.96 58 47.61 59.22

Back

Denmark 61.24 2.04 159 57.25 65.23

Poland 62.06 1.81 210 58.51 65.61

Netherlands 64.78 1.79 208 61.27 68.29

TABLE A1 (Continued)

Appearance scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

England 53.60 1.78 205 50.11

Germany 64.22 1.77 205 60.75 67.7

Italy 59.83 1.81 204 56.29 63.37

Finland 60.59 1.78 205 57.1 64.08

Sweden 60.67 1.77 209 57.21 64.14

United

States

53.99 0.76 1429 52.5 55.48

Canada 49.79 3.37 58 43.19 56.39

Buttocks

Denmark 57.92 1.84 159 54.3 61.53

Poland 54.23 1.64 210 51.02 57.45

Netherlands 57.95 1.62 208 54.77 61.13

England 52.18 1.61 205 49.02 55.34

Germany 57.84 1.61 205 54.69 60.99

Italy 52.37 1.63 204 49.16 55.58

Finland 55.61 1.61 205 52.45 58.77

Sweden 52.92 1.60 209 49.78 56.05

United

States

51.86 0.69 1429 50.52 53.21

Canada 52.80 3.05 58 46.82 58.78

Hips

Denmark 59.10 2.00 159 55.18 63.03

Poland 52.76 1.78 210 49.27 56.26

Netherlands 59.02 1.76 208 55.57 62.47

England 50.94 1.75 205 47.50 54.37

Germany 57.29 1.75 205 53.86 60.71

Italy 48.56 1.78 204 45.07 52.04

Finland 55.34 1.75 205 51.90 58.78

Sweden 55.28 1.74 209 51.88 58.69

United

States

53.64 0.75 1429 52.17 55.10

Canada 57.40 3.31 58 50.90 63.90

Thighs

Denmark 56.88 2.11 159 52.73 61.02

Poland 53.59 1.88 210 49.90 57.27

Netherlands 57.67 1.86 208 54.03 61.32

England 48.97 1.85 205 45.35 52.59

Germany 58.15 1.84 205 54.54 61.76

Italy 45.67 1.88 204 41.00 49.34

Finland 56.43 1.85 205 52.80 60.05

Sweden 53.93 1.83 209 50.34 57.53

United

States

50.38 0.79 1429 48.84 51.92

Canada 54.56 3.50 58 47.7 61.41
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TABLE A1 (Continued)

Appearance scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

Chest

Denmark 53.66 2.08 112 49.57 57.74

Poland 53.25 1.88 145 49.56 56.93

Netherlands 60.15 2.00 121 56.24 64.97

England 52.91 3.15 47 46.73 59.09

Italy 56.38 2.18 102 52.11 60.65

Finland 58.27 2.01 118 54.33 62.2

Sweden 53.94 1.80 147 50.40 57.47

United

States

51.46 1.07 558 49.37 53.56

Canada 37.39 4.81 21 27.96 46.82

Nipples

Denmark 73.88 2.3 112 69.36 78.39

Poland 68.04 2.08 145 63.97 72.12

Netherlands 74.08 2.21 121 69.75 78.41

England 68.67 3.45 48 61.89 75.44

Italy 65.21 2.01 102 60.5 69.93

Finland 73.66 2.22 118 69.31 78.01

Sweden 74.69 1.99 147 70.78 78.59

United

States

65.87 1.18 558 63.56 68.18

Canada 62.2 5.31 21 51.78 72.62

Stretch marks

Denmark 81.35 2.89 78 75.68 87.03

Poland 76.10 2.53 108 71.05 80.97

Netherlands 85.25 2.62 98 80.12 90.38

England 72.09 2.35 118 67.49 76.69

Italy 80.47 2.31 127 75.94 84.99

Sweden 85.58 2.43 111 80.41 89.95

United

States

71.26 0.97 820 69.97 73.16

Canada 77.46 4.91 37 69.24 85.68

Excess skin

Denmark 63.41 7.04 13 49.58 77.24

Poland 57.56 4.35 40 49.02 66.10

Netherlands 66.78 6.95 14 53.14 80.42

France 48.40 6.24 17 36.14 60.66

Belgium 47.32 7.35 12 32.88 61.76

England 41.85 5.07 25 31.90 51.81

Germany 56.53 5.51 21 45.7 67.35

Italy 56.03 6.81 14 42.65 69.42

Finland 58.25 4.00 43 50.39 66.11

Sweden 67.13 5.55 23 56.23 78.02

(Continues)

TABLE A1 (Continued)

Appearance scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

United

States

47.13 1.51 349 44.17

Canada 54.15 6.35 16 41.68 66.63

Cellulite

Netherlands 78.70 6.72 10 65.5 91.91

England 57.72 2.93 54 51.96 63.48

United

States

58.08 1.05 391 56.02 60.14

Canada 62.8 6.27 11 50.47 75.12

Health-related quality of life scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

Psychological function

Denmark 63.10 1.70 159 59.78 66.43

Poland 58.04 1.51 210 55.08 60.99

Netherlands 61.51 1.49 208 58.59 64.43

England 54.13 1.48 205 51.23 57.04

Germany 56.88 1.47 205 53.98 59.78

Italy 55.94 1.51 204 52.99 58.89

Finland 58.10 1.48 205 55.19 62.01

Sweden 57.98 1.47 209 55.09 60.86

United

States

57.93 0.63 1427 56.70 59.17

Canada 55.44 2.81 58 49.94 60.94

Physical function

Denmark 84.31 1.49 159 81.39 87.24

Poland 77.10 1.32 210 74.5 79.69

Netherlands 81.23 1.31 208 78.67 83.79

France 79.00 1.29 210 76.46 81.55

Belgium 74.49 1.41 178 71.72 77.25

England 80.70 1.31 204 78.13 83.27

Germany 83.23 1.29 205 80.68 85.78

Italy 83.31 1.32 204 80.72 85.89

Finland 80.77 1.30 205 78.21 83.32

Sweden 81.86 1.29 209 79.33 84.40

United

States

83.45 0.57 1427 80.34 83.56

Canada 79.67 2.48 58 74.81 84.54

Social function

Denmark 61.16 1.43 159 58.36 63.96

Poland 56.16 1.27 210 53.68 58.64

Netherlands 59.53 1.25 208 57.08 61.98

France 55.81 1.24 210 53.38 58.24

(Continues)
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TABLE A1 (Continued)

Health-related quality of life scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

Belgium 56.41 1.35 178 53.77

England 53.64 1.25 205 51.19 56.1

Germany 54.51 1.24 205 52.08 56.95

Italy 55.41 1.26 204 52.94 57.89

Finland 52.39 1.25 205 49.94 54.83

Sweden 56.80 1.24 209 54.37 59.22

United

States

54.10 0.54 1427 53.04 55.16

Canada 52.46 2.37 58 47.8 57.11

Sexual function

Denmark 65.89 2.09 108 61.79 70

Poland 57.61 2.09 112 53.52 61.7

Netherlands 67.88 1.99 119 63.98 71.78

France 58.67 1.84 140 55.06 62.27

Belgium 58.95 1.98 121 55.07 62.83

England 60.64 1.86 134 56.99 64.29

Germany 59.82 1.87 134 55.15 62.49

Italy 63.77 1.81 147 60.23 67.31

Finland 57.59 1.81 142 54.04 61.15

Sweden 63.50 1.96 120 59.66 67.34

United

States

58.46 0.75 1050 57.00 59.93

Canada 60.05 3.12 49 53.92 66.17

Body image

Denmark 51.76 1.71 159 48.41 55.10

Poland 47.46 1.52 210 44.48 50.43

Netherlands 53.45 1.50 208 50.51 56.39

England 42.17 1.49 205 39.24 45.09

Germany 48.74 1.49 205 45.82 51.65

Italy 47.03 1.51 204 44.06 49.99

Finland 46.31 1.49 205 43.48 49.23

Sweden 47.07 1.48 209 44.17 49.97

United

States

45.12 0.63 1427 43.87 46.37

Canada 44.72 2.82 58 39.19 50.26

Distress

Poland 38.86 1.44 210 36.03 41.69

France 37.36 1.41 209 34.60 40.11

Belgium 37.30 1.52 178 34.32 40.29

England 43.91 1.4 205 41.16 46.66

Germany 35.58 1.40 205 32.84 38.33

Italy 38.39 1.43 204 35.85 41.20

USA 44.29 0.58 1429 43.15 45.42

Canada 46.3 2.63 58 41.14 51.46

TABLE A1 (Continued)

Health-related quality of life scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

Work

Denmark 80.20 1.98 86 76.31 84.08

Netherlands 76.15 3.42 26 69.44 82.87

England 71.22 1.90 90 67.50 74.94

United

States

70.41 0.62 812 69.20 71.62

Canada 61.62 3.51 25 54.74 68.51

Eating-related concerns scales

Scale Country Mean
Std.
error N

95 %
Confidence
interval

Eating-related symptoms

Denmark 82.05 1.05 159 79.99 84.11

Netherlands 80.29 0.93 208 78.46 82.11

England 78.06 0.90 205 76.3 79.82

United

States

79.58 0.34 1429 78.92 80.26

Canada 78.53 1.66 58 75.29 81.78

Eating-related distress

Denmark 84.92 1.51 159 81.96 87.88

Netherlands 83.34 1.34 208 80.71 85.96

England 77.83 1.29 205 75.30 80.36

United

States

76.83 0.49 1429 75.86 77.79

Canada 73.12 2.38 58 68.45 77.78

Eating behaviour

Denmark 55.67 0.98 159 53.74 57.59

Netherlands 56.79 0.87 208 55.09 58.49

England 52.17 0.84 205 50.52 53.81

United

States

54.06 0.32 1429 53.43 54.69

Canada 53.3 1.55 58 50.27 56.34
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