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Introduction
The term body image (BI, hereafter) describes one’s perceptions 

about one’s own body that develops throughout adolescence [1,2]. Body 
image entails a perceptual dimension referring to an individual’s self-
perception of their appearance and an attitudinal dimension referring to 
four components: affective, cognitive, behavioural, and satisfaction. The 
affective component refers to the comprehension of feelings relating to 
one’s appearance. The cognitive component refers to knowledge about 
body image. The behavioural component considers body-checking 
behaviours and actions to avoid situations or objects that evoke body 
image concerns. The satisfaction component concerns a person’s 
appreciation over their body as a whole or to specific parts [3].

Female adolescents, more than males, associate higher and 
increasing Body Mass Index (BMI) with lower self-esteem, routinely 
evaluate their body, perceive their social worthiness as determined 
by their physical attractiveness, and tend to obsessively worry about 
their physical appearance [9,10]. DBI has been associated with low 
self-esteem, depression, anxiety, poor social functioning, poor health-
related quality of life, and concerning unhealthy eating behaviours 
(i.e., fasting, vomiting, or laxative abuse) leading to malnutrition, 
noncommunicable diseases, obesity, diabetes, cardiovascular disease, 
cerebrovascular incidents and even cancer [4].

Female adolescents stated that DBI is a “touchy subject” [5]. 
Although clinicians are aware of the importance of communication 
to promote a positive BI in female adolescents, and 74% of clinicians 
in a study reported discussing DBI with adolescent patients, 85% of 
female adolescents reported that they wanted to talk about their DBI 
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with their clinician, but never held such a conversation [2]. Clinicians 
acknowledge that they feel uncertainty and have no confidence to 
communicate with female adolescents on DBI [5,6]. Thus, while 
communication may mitigate the risk factors of DBI, research on 
how to discuss the topic in practice is scant [2,5]. This study begins 
to close the gap in the state-of-the-art, exploring preferences of 
female adolescents regarding clinician-adolescent communication 
on DBI [5,7,8]. This study seeks to identify and crystalize specific 
communication messages to support clinicians’ choices of the right 
messages in communication with adolescents on DBI.

Test Stimuli – Questions, Answers (Elements) and 
Vignettes

Mind Genomics works by presenting combinations of elements 
to the respondent, obtaining a rating of the combination, and then 
deconstructing the rating of the combination to the part-worth 
contribution of each element. The experimental design uncovers the 
preference for communication while inhibiting the social desirability 
bias of respondents as often occurs in surveys. The experimental 
design approach design has been used to understand preferences in 
different health contexts [9-11].

We begin with the raw materials, the elements. Mind Genomics 
comprises different structures, allowing a flexibility in the research 
process. The most popular version is the so-called 4x4 design, with 
four questions, and four answers (elements) for each question. A 
second popular version is a 6x6 design, entailing six questions, and 
six answers to each question. This second version, 6x6, was chosen for 
this study. Table 1 shows the six questions and the 36 elements.
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  Question A: Dissatisfaction with Body Image

A1 If you were thinner, you would be more popular. 

A2 Your friends are all skinny, and you feel like the fat person in your group of friends.

A3 You feel a lot of pressure from your friends and family to be thin.

A4 If you were thinner, people would like you better.

A5 You wish that you could look more like the actresses you see in movies.

A6 If you were thinner, you would be happier.

  Question B: Unhealthy and extreme weight control behaviours

B1 You make sure to eat three balanced meals a day.

B2 You don’t have the time or patience to make healthy meals, so you often rely on fast food.

B3 You skip breakfast in the mornings.

B4 You eat till you are full, and you don’t pay attention to portion sizes.

B5 If you feel like you ate a lot one day, you'll starve yourself the next day to compensate for it.

B6 You have erratic eating habits.

  Question C: Family Eating Habits

C1 Your family has a history of health-related problems as the result of unhealthy eating lifestyles.

C2 Your parent(s) or caregiver(s) does not cook healthy, balanced meals for you. 

C3 Your immediate family members make an effort to keep in shape.

C4 As a child, your parent(s) or caregiver(s) encouraged you to be physically active.

C5 Many of your immediate and extended family members are overweight.

C6 You were born with big bones or a big frame.

  Question D: Self Esteem

D1 You feel incompetent when compared to a lot of your friends.

D2 You are independent and don’t get along with your family because you think they are too controlling.

D3 You are a perfectionist, and do not tolerate failure.

D4 You get extremely frustrated when things don’t go your way.

D5 You are very organized and hate surprises or spontaneity.

D6 Sometimes you feel like your life is spinning out of control. 

  Question E: Attitudes towards Binge Eating

E1 When you feel frustrated or sad, eating sweets makes you feel better.

E2 You sometimes eat a lot and then feel really guilty and wish you hadn’t.

E3 You view eating as a social activity and like to eat out with friends. 

E4 You live to eat rather than eat to live.

E5 You only eat when you are hungry.

E6 You frequently feel the need to go on a diet.

  Question F: Self Image

F1 You feel self-conscious about your appearance.

F2 You feel ugly in comparison to your friends.

F3 You weigh yourself every morning and get upset at yourself if you gain weight.

F4 When you go shopping, you buy clothes a size smaller than you need, hoping you will soon lose weight and they will fit you. 

F5 Going on the scale depresses you. 

F6 You think people judge you based on how you look.

Table 1: The six questions (categories), and the six answers to each question.
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1.	 The independent variables are categories of communication 
based on previously used scales assessing perceptions 
regarding DBI [12-14].

2.	 Perceived weight status was assessed with the question: “At this 
time do you feel that you are..”

3.	 DBI was assessed with a modified version of the Body Shape 
Satisfaction Scale [15].

4.	 Unhealthy and extreme weight control behaviours included: 
fasted, ate very little food, used a food substitute (powder or a 
special drink), and skipped meals [16].

5.	 Binge eating was assessed with questions such as: “You eat so 
much food that you would feel embarrassed if others saw you” 
[17].

6.	 Self-weighing was assessed by asking adolescents to indicate how 
strongly they agreed with the statement, “I weigh myself often.”

Mind Genomic then combines the elements in vignettes, which 
for the 6x6 design comprises 48 vignettes three or four elements, 
respectively. The combinations are not done randomly, but rather 
constructed according to an underlying experimental design. The 
design specifies the 48 combinations, ensuring that each element 
appears equally often, ensures that the 36 elements are statistically 
independent of each other, and that each respondent evaluates a unique, 
different set of combinations. This is called a permute experimental 
design [18]. The permutation allows the researcher to investigate 
a great of the underlying ‘design space’ of different combinations. 
Rather than having the researcher somewhat ‘know the promising 
combination’, the permuted design allows true exploration, even 
in the total absence of any knowledge. Mind Genomics thus differs 
from conventional research, sacrificing precision of measurement 
through replicated measurements of a few test vignettes to precision 
of understanding of the topic through exploration of much more of 
the design space. To give an example here, the Mind Genomics effort 
explored 4896 combinations in the design space rather than exploring 
48 vignettes in the design space.

The underlying experimental design serves another purpose as 
well, specifically Bookkeeping. The experiment design is created so 
that mutually contradictory elements, viz., elements of the same type 
but conveying different messages, end up in the same category. The 
underlying experimental design ensures that a vignette has at most 
one element or answer from a viz., question. The happy outcome is 
that the vignettes never present directly contradictory elements to 
a respondent, at least when one considers a simple reading of the 
vignette. The elements themselves were relevant to the world of the 
clinician regarding DBI [19].

Executing the Study on the Internet

Respondents began with an orientation page, signed an 
informed consent for participation and publication, completed three 
demographic questions for classification, and finally rated the specific 
set of 48 combinations of messages corresponding to their own 
individual experimental design.

The 36 messages were presented in 48 combinations. Every 
respondent evaluated a unique, different set of 48 combinations 
[20]. The experimental design varies messages to create different 
combinations of messages, each combination comprising a minimum 
of three and a maximum of four messages. The experimental design is 
set up so that mutually contradictory messages cannot appear together 
in the same combination. The outcome variable was preferences of 
adolescent females regarding communication with clinicians on DBI.

It is important to note that the experimental design ensures that 
the elements will be statistically independent of each other, and the 
array of 36 elements will allow OLS (ordinary least-squares) regression 
to estimate the coefficients of the model created for each respondent 
separately. The rating question was “how important are these vignettes 
in communication with your clinician on BI?” Each respondent rated 
the 48 unique combinations using an anchored 9-point scale (1 = “I 
prefer not to talk about this in communication about my DBI”; 9 = “I 
would like to talk about this in communication about my DBI”).

After rating the 48 vignettes, the respondent completed a 
short socio-demographic questionnaire to define aspects of the 
respondent, without revealing any other personal information. The 
self-classification question recorded ethnicity and socio-economic 
status (e.g., higher education level of either parent; family eligibility 
for public assistance; eligibility for free or reduced-cost school meals, 
and parental employment status) [16,21].

Data Analysis

The 48 combinations created for each respondent, comprise a 
stand-alone experimental design for that respondent. Each of the 
36 messages is statistically independent of the other 35 messages. 
The experimental design allows the analysis of the results using 
OLS (ordinary least-squares) regression, at either the individual 
respondent level (within-subjects analysis), or the analysis of groups 
of respondents (OLS) [22].

During the development of Mind Genomics from the 1990’s 
onwards, it has become a standard practice to convert the Likert 
Scale to a binary scale, to make the analysis and the interpretations 
more intuitive. Researchers and especially those who use the data 
for decisions encounter problems interpreting averages, often asking 
about the meaning of averages in everyday terms. To simplify the 
process the Mind Genomics process first transforms the ratings, to 
move the 9-point scale to a binary, 0/100 scale. By convention, ratings 
of 1-6 are transformed to 0, ratings of 7-9 are transformed to 100, and 
then for each newly transformed rating a vanishingly small random 
number (<10-5) is added.

The foregoing procedure now generates 102 sets of 48 rows each. 
Each row corresponds to one respondent, and one of the 48 vignettes 
evaluated by the respondent. The database is set up for OLS regression. 
The first set of columns record the respondent identification, the order 
of the vignette (1-48), and one column for each of the information 
questions asked in the self-profiling classification. The second set 
of 36 columns are reserved to code the presence of an element in a 
vignette (coded by the number ‘1’ for the column corresponding to 
an element), or the absence of an element in a vignette (coded by the 
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number ‘0’). The final set of columns show the rating assigned by the 
respondent (viz, 1 to 9), and the transformed value of that rating (viz., 
0 or 100).

For the OLS analysis, the independent variables are the 36 
messages, coded 0 or 1 (absence/presence). The OLS model was 
formulated as Transformed Binary Rating = k0 + k1 (message A1) + 
k2 (message A2) … + k36 (message F6). For descriptive purposes, we 
will look at each of the 37 numbers as a measure of ‘describes me’. The 
Mind Genomics program computes the additive constant and all 36 
coefficients, returning a great deal of data. To uncover patterns, we 
will present only the positive coefficient > 1. The smaller coefficients 
will not be shown, even though they were computed. The appropriate 
cell in the table will be left blank. Furthermore, for strong performing 
elements, those with coefficients of 8 or higher, the cell will be shaded 
to drawn attention to these elements.

The additive constant of the OLS model is a baseline, an estimated 
parameter, providing a measure of how likely it is for an adolescent to 
say ‘this describes the way I would like to talk to my clinician’, albeit in 
the absence of messages. Of course, the underlying experiment design 
ensures that every vignette comprises 3-4 elements, so the additive 
constant, is a baseline, a strictly estimated parameter. 

The individual coefficients show the driving power of the 
messages. Continuing with the example but moving to the coefficient, 
a positive number of +8, means that when the message is incorporated 
into the combination, an additional 8% of the respondents are likely, 
on average, to say that they ‘this describes the way I would like to talk 
to my clinician.

People differ in their attitudes and perceptions, as well as their 
needs and wants. The self-profiling classification allows the creation 
of equations either for the Total Panel, or for any specified group. 
The OLS regression simply calculates the additive constant and the 
36 coefficients based upon all the data appropriate to define that 
subgroup.

Finally, person-to-person variation may not necessarily depend 
on who the person is or what a person ‘believes’ for a specific situation. 
One’s perceptions and values may not clearly co-vary with who a 
person IS, or how a person THINKS about a general problem. There 
may be groups of people who are similar, not necessarily for all of 
the topics of their lives, but perhaps only for the granular topic being 
investigated. These are mindsets, groups of people who are similar in 
a specific topic area, based upon the similar of the pattern of their 
coefficients, in this case their 36 coefficients. To discover these groups, 
so-called ‘mindsets’, requires the use of a simple clustering method 
(viz., k-means). The clustering applied to the patterns of coefficient 
reveals new-to-the-world groups of individuals showing similar 
patterns of preferences in communications, a way to understand the 
different needs of the groups. [23].

Sample

Respondents were 102 obese female adolescents from the greater 
New York area, ages 13-19 years old. Respondents gave their informed 
consent for participation and publication. The size of the sample is 

consistent with the suggested sample size in conjoint analysis studies, 
particularly when aiming at stability of coefficients rather than stability 
of means [24]. Since DBI entails both a physiological indicator (BMI) 
and a subjective construct of BI, inclusion criteria for the study were 
a BMI of 30 and above and respondents’ self-definition of themselves 
as being overweight.

Relating the Presence/Absence of the Elements to the 
Binary Transformed Rating

The heart of the Mind Genomics analysis is the set of coefficients 
emerging from the regression analysis. Recall that the OLS regression 
deconstructs the response to the vignettes into the part-worth 
contribution of the 36 elements. Respondents cannot ‘game’ the system 
and give the correct analysis, simply because in the rapid process of 
stimulus/response, the typical evaluation time is about 3-4 seconds. 
There is simply no time for the respondent to try to ‘guess’ the right 
answer. It is simply impossible to do. Respondents report that they 
simply look at the vignette, and assign a value, often stating that they 
feel that they are guessing.

Table 2 presents the regression coefficients for the total panel 
and for the three mindsets as created by k-means clustering analysis. 
Messages are sorted by the strong performing coefficients for the 
three mindsets. The same message may appear twice when it is a 
strong performer. The total panel shows only two strong performing 
messages. These are “You eat until you are full and don’t pay attention 
to portion sizes”; and “You have erratic eating habits” reflecting erratic 
eating habits. It is when the data from the three mindsets are laid out 
that the patterns emerge.

Table 2 suggests that a seemingly flat pattern of coefficients from 
the total panel may result from the combination of groups of adolescent 
females with different, often opposite, points of view. Groups of 
adolescents with similar response patterns emerge from the patterns 
in the data, patterns which are interpretable and parsimonious. What 
members of one mindset prefer to discuss in communication with 
clinicians on DBI may be irrelevant to adolescents in other mindsets. 
Furthermore, the coefficients for the mindsets are much higher, 
suggesting that the results from the total panel hide the underlying 
narratives by averaging dramatically different subgroups with different 
ways of thinking about their preferences. K-means clustering shows 
that there are distinct groups with different points of view regarding 
communication on DBI.

The Distribution of Mindsets across the Population

Table 3 shows that the three mindsets are distributed similarly 
across demographic attributes of the female adolescents, whether 
those are geo-demographics, parent’s education, or actual weight. 
There are some departures from random distribution, but there is 
no clear pattern and no explanations for the departures. Most of the 
adolescents are either Caucasian or African American. Mindset 2 
seems to include more respondents who live in the suburbs. Mindset 
3 comprises more African Americans and is over-represented by 
those with large families. Its members feel ugly, panicky, and a 
victim.
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  Total MS1- Internal 
Locus of Control 

MS2 -Low Self-Esteem 
and Negative BI

MS3 –External 
Locus of Control

Base-size 102 32 46 24

Additive constant 16 24 22

Strong performing elements for Mindset 1 –Internal Locus of Control. ‘I am responsible, and feel bad about what I do’’

D2 You are independent and don’t get along with your family because you think they are too controlling. 11

D3 You are a perfectionist, and do not tolerate failure. 10

D4 You get extremely frustrated when things don’t go your way. 9

F5 Going on the scale depresses you. 9 3

B5 If you feel like you ate a lot one day, you'll starve yourself the next day to compensate for it. 4 8 3

Strong performing elements for Mindset 2 – Low Self-Esteem and Negative BI. ‘My behaviour is erratic, and the cause of my troubles’

A6 If you were thinner, you would be happier. 6 17 2

B6 You have erratic eating habits. 8 12 12

A1 If you were thinner, you would be popular. 10

B4 You eat till you are full and don’t pay attention to portion sizes. 9 7 8 12

E4 You live to eat rather than eat to live. 4 2 8

Strong performing elements for Mindset 3 – External Locus of Control. It’s the fault of others, for which I must compensate

F1 You feel self-conscious about your appearance. 4 25

F2 You feel ugly in comparison to your friends. 22

C2 Your parent or caregiver does not cook healthy, balanced meals for you. 3 3 20

F4 When you go shopping, you buy clothes a size smaller than you need, hoping you will soon lose weight 
and they will fit you. 19

C1 Your family has a history of health-related problems as the result of unhealthy eating lifestyles. 3 3 17

C6 You were born with big bones or a big frame. 2 17

C4 As a child, your parent(s) or caregiver(s) encouraged you to be physically active. 2 4 15

F3 You weigh yourself every morning and get upset at yourself if you gain weight. 15

C5 Many of your immediate and extended family members are overweight. 14

F6 You think people judge you based on how you look. 2 12

B6 You have erratic eating habits. 8 12 12

B4 You eat till you are full and don’t pay attention to portion sizes. 9 7 8 12

B3 You skip breakfast in the mornings. 6 7 3 10

Positive coefficients, but not strong performers

C3 Your immediate family members make an effort to keep in shape. 5 7

E6 You frequently feel the need to go on a diet. 3 4 5

E3 You view eating as a social activity and like to eat out with friends. 2 4 4

A4 If you were thinner, people would like you better. 3 3

B2 You don’t have the time or patience to make healthy meals, so you often rely on fast food. 3

D5 You are very organized and hate surprises or spontaneity. 5 7 7

A5 You wish you could look more like the actresses you see in movies. 6

E5 You only eat when you are hungry. 5

A3 You feel a lot of pressure from your friends and family to be thin. 4

B1 You make sure to eat three balanced meals a day. 3

E2 You sometimes eat a lot and then feel guilty and wish you hadn’t. 3

A2 Your friends are all skinny, and you feel like the fat person in your group of friends. 3

D1 You feel incompetent when compared to a lot of your friends. 3

E1 When you feel frustrated or sad, eating sweets makes you feel better. 

D6 Sometimes you feel like your life is spinning out of control. 

Table 2: Coefficients for the messages by Total Panel and by the three emergent only positive coefficients greater than +1 are shown to allow patterns to emerge. The table shows strong 
performers for each mindset. (MS).
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Total MS1 Internal Locus of Control MS2 
Low Self- Esteem, Negative BI MS 3 External Locus of Control 

Base-size 102 32 46 24

  % % % %

For demographic purposes only, which of the following BEST describes your ethnicity?

White/ Caucasian 71 78 72 58

Black/ African American 14 6 13 25

Hispanic/Latino 7 6 9 4

Asian 5 6 4 4

Middle Eastern 3 0 2 8

Other 1 3 0 0

Which of the following best describes the neighbourhood where you live?

Suburban area outside a city 56 53 61 50

Urban/big city 20 22 13 29

Small city 11 16 4 17

Rural area 7 3 11 4

Small town or village 7 6 11 0

What grade of school Middle School/ High School have you just completed?

7 2 3 2 0

8 15 22 11 13

9 11 9 13 8

10 20 16 24 17

11 19 13 15 33

12 15 22 11 13

post HS 20 16 24 17

How many children currently live in your household?

0 7 6 9 4

1 23 25 24 17

2 38 38 39 38

3 17 16 17 17

4+ 16 16 11 25

How much do you weigh?

80-99lb 4 9 2 0

100-119lb 37 34 33 50

120-139lb 19 16 22 17

140-159lb 16 25 11 13

160-179lb 5 3 9 0

180-199lb 7 6 7 8

200lb or more 13 6 17 13

What dress/ pant size do you wear?

Size 0-2 20 25 13 25

Size 4-6 26 19 28 33

Size 8-10 17 22 17 8

Size 12-14 20 16 24 17

Size 16-18 9 13 7 8

Size 20-22 3 3 2 4

Size 22 & over 6 3 9 4

Table 3: Distribution of respondents into different groups, for Total Panel and for the three emergent min-sets.
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Assigning an Adolescent to a Mindset
This study reveals the existence of mindsets in the population 

of adolescent females and provides an organizing principle for 
clinicians by which to choose messages on DBI in communication 
with adolescents. For the data to become ‘actionable,’ it is necessary 
to develop an easy-to-use a predictive algorithm to rapidly assign an 
adolescent in the clinic to one of the three sample mindsets. Using 
a Monte-Carlo simulation process, we created a Personal Viewpoint 
Identifier (PVI) based on the mindsets data (Table 2). The PVI 
identifies a set of six original messages which can be scored on a two-
point scale. Each of the 64 patterns of responses to messages assigns 
an adolescent to one of the three mindsets. The PVI presents the 
algorithm showing the six distinguishing messages taken from the 
data in Table 2. The pattern of response to those six messages assigns a 
female adolescent to a specific mindset, and may be linked to a video, 
to a website, or simply to the clinician.

Figure 1 presents the PVI which can be found at: https://www.
pvi360.com/TypingToolPage.aspx?projectid=1266&userid=2008. The 
left panel shows the PVI instrument, and the completed answers from 
one person. The right panel shows the three mindsets. The shaded 
text presents the mindset to which the person is assigned. The tool is 
designed to be used in clinical work, as well as on the internet.

Discussion and Conclusions

This experimental design explored preferences of adolescent 
females regarding communication messages with clinicians on their 
DBI. The current study appears to be the first one to investigate 
preferences of adolescents regarding communication with clinicians 
on DBI. Within that framework, the study reveals the potential of 

tailoring, possibly enhancing the communication based upon the 
uncovered preference patterns of mindsets. The study revealed three 
mindsets, a finding which provides deeper insight to the minds of the 
adolescent.

Adolescents belonging to Mindset 1 (31%) seem to have an 
internal locus of control and prefer communication messages which 
accord with, and which encourage their internal locus of control [25]. 
They prefer to feel that they, not society nor their parents, have the 
control to change their thinking and behaviours, with the clinician 
by their side. They prefer communication which focuses on their 
responsibility and choices regarding DBI. For example, a potentially 
acceptable phrase might be: “You are independent and don’t get along 
with your family because you think they are too controlling”. Effective 
communication messages for members of Mindset 1 should focus 
on providing them with a higher sense of control through higher 
awareness of their feelings about their weight and behaviours due to 
their DBI, messages focusing on the possible reduction of their health-
related quality of life [26].

Adolescents belonging to Mindset 2, comprising almost half of the 
population (45%), are female adolescents with low self-esteem and a 
negative BI increasing the risk for eating disorders [15]. Members of 
Mindset 2 prefer communication which encourages their reflective 
thinking:” Do you think that if you were thinner, you would be happier”; 
“Do you think that if you were thinner, you would be popular?” 
This finding confirms previous findings regarding adolescents’ 
expectations that the communication with clinicians will tap into 
mental and emotional aspects of DBI [34]. It also supports suggestions 
to convey genuine caring, active listening, and compassion to facilitate 
communication on DBI [27,28].

How many hours of TV/ Movies do you watch per week?

0-4 22 19 15 38

5-9 32 28 39 25

10-14 25 31 20 25

15-19 5 3 4 8

20-24 8 9 11 0

25+ 9 9 11 4

How would you classify yourself?

Underweight 6 13 4 0

Average weight 61 50 59 79

Overweight 33 38 37 21

Have you ever been diagnosed with an eating disorder?

Yes 0 0 0 0

No 100 100 100 100

Has anyone in your immediate family ever been diagnosed with an eating disorder?

Yes 4 0 4 8

No 96 100 96 92

Do you have a family history of obesity-related health problems?

Yes 25 25 20 33

No 75 75 80 67

https://www.pvi360.com/TypingToolPage.aspx?projectid=1266&userid=2008
https://www.pvi360.com/TypingToolPage.aspx?projectid=1266&userid=2008
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Figure 1: The PVI which can be found.

Adolescents belonging to Mindset 3, the smallest group (24%), 
appear to have a strong external locus of control. They feel they are 
victims of circumstances that are beyond their control [25]. They 
internalize the opinion of others, and in turn judge themselves [29]. 
This finding is in line with a study that contended that obesity should 
be communicated as driven by a psychological cause rather than a 
behavioural cause to mitigate prejudice and stigma [30]. Mindset 3 
responds positively to the following communication messages: “You 
feel self-conscious about your appearance”; “You feel ugly in comparison 
to your friends”; “Your parent or caregiver does not cook healthy, 
balanced meals for you”; “When you go shopping, you buy clothes a 
size smaller than you really need, hoping that you will soon lose weight 
and they will fit you”; “You were born with big bones or a big frame”; 
“Your family has a history of health-related problems as the result of 
unhealthy eating lifestyles”. Communication with members of Mindset 
3 should provide a sense of order, highlight dangers of unhealthy 
weight control behaviours, and enhance their internal locus of control 
[25,31]. Members of Mindset 3 respond when they sense that the 
communication with clinicians on DBI will be supportive, engaging, 
empathic, and authentic, indicating that the clinician cares about 
them as an individual [5].

This study has several contributions. Theoretically, the study 
extends the existent knowledge revealing preferences of obese female 

adolescents in sensitive communication with clinicians regarding 
their dissatisfaction with body image. The data suggest at least three 
mindsets of adolescents, showing the pattern of distinct preferences 
of adolescents in each mindset for specific communication messages 
of clinicians about DBI. Methodologically, the experimental design 
overcomes typical biases of survey questionnaires enabling to test 
many combinations of messages reflecting our complex reality [33].

In terms of practice contribution, this study developed a predictive 
algorithm enabling clinicians to quicky assign adolescent females in 
the clinic to a mindset in the sample, supporting clinicians in their 
communication on DBI with female adolescents in the clinic. Set-
tailored communication messages may be helpful from a therapeutic 
standpoint to build trust of adolescents in the clinician, promoting 
adolescents’ perseverance throughout change processes [34]. Mindset-
tailored communication may mitigate DBI among obese female 
adolescents, through trust in the clinician, perhaps preventing future 
disordered eating behaviours and extreme weight control behaviours 
[5]. Communication messages should correspond to the preferences 
of adolescents by mindset membership.

Currently, clinicians may discuss clinical issues with adolescent 
females (i.e., weight, growth, nutrition), but patient-centred 
communication on DBI requires clinicians to meet the communication 
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preferences of the female adolescent and understand what troubles 
her. Currently, communication on DBI is sub-optimal as clinicians 
are not trained at patient-centred communication, facilitating trust, 
and open communication on DBI [5]. Female adolescents judge the 
communication with clinicians by the clinician’s communication skills, 
the extent of interest of the clinician in them as individuals, and the 
extent of sensitivity in discussing DBI [34,35]. Therefore, it may be 
helpful for if clinicians could customize the communication according 
to their mindset-membership. The creation of a predictive algorithm 
enables clinicians to better understand the adolescent and promote 
a positive BI through mindset-tailored communication messages. 
The ability of clinicians to tailor the communication to the mindset-
belonging of an adolescent, almost at the start of the relationship, 
provides new opportunities for interactions which may improve trust 
in the communication on DBI and promote health, wellbeing, and 
life satisfaction. Last, our findings reaffirm the need to train clinicians 
to raise their awareness of differences among female adolescents on 
communication preferences and psychosocial issues associated with 
DBI [17]. Clinicians should set communication goals in mind (providing 
information, reducing distress, increasing adolescent satisfaction, and 
encouraging hope) while prioritizing efforts to reduce distress [36].
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