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ABSTRACT 

Objectives: The current study aimed to identify factors that could predict attrition in youth 

starting ambulatory treatment to control or lose weight. 

Design: cross-sectional study  

Setting: paediatric clinic: ambulatory treatment program 

Patients and measures: A youth sample (N=191; 89 boys; age 7-17 years) completed 

measures of demographic characteristics, health and psychosocial traits before starting an 

ambulatory weight management program. Anthropometric and biological characteristics 

related to obesity were also obtained. Test of mean differences and regression analyses 

were used to investigate the relationship between these variables and attrition after one year.  

Results: Chi-square and t-test results showed differences between participant that continued 

attending the treatment program and those that dropped out for both psychosocial and 

biological variables. More specifically, youth that dropped out of treatment were significantly 

older, had higher BMI-Z scores, higher levels of insulin, triglycerides and HOMA-IR, reported 

poorer health and more conduct problems, and were more dissatisfied with themselves and 

their bodies before starting treatment. Results of regression analyses revealed that weight 

status (anthropometric and biological correlates), age, conduct problems, and body 

dissatisfaction predict attrition (overall prediction success 73%; prediction success for 

continued attendance 90/91%; prediction success for dropout 42/44%).  

Conclusion: Attrition, but especially the continued attendance to treatment, can be 

successfully predicted by age, weight status, conduct problems and body dissatisfaction. For 

patients who present with one or more risk factors, careful consideration is needed to decide 

which (combination of) in- or outpatient program may facilitate prolonged engagement of the 

patient and hence may be most effective in establishing weight loss.  

 

Key words: Obesity; Attrition; Ambulatory treatment; Adolescents, Children
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Strengths and limitations of this study:  

Strengths: 

• Continued attendance to treatment can be predicted by age, weight status, body 

dissatisfaction and conduct problems 

• The study not only considers the level of association between metabolic and 

psychosocial variables but also regards the success rates of prediction models 

• Screening for (a combination of) risk factors may facilitate choosing best weight 

management program in terms of patient engagement 

• Early intervention may be most successful 

• Minimizing the risk of dropout will optimize the effectiveness of paediatric obesity 

management 

Limitations: 

• Metabolic and psychosocial variables considered in the current study are less 

successful in the prediction of dropout and more predictive of continued program 

attendance  

• The study is not able to address to what extent continued program attendance 

reflects compliance 
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INTRODUCTION 

In Europe, as in other parts of the developed world, there is a high prevalence of overweight 

and obesity among children and adolescents. Combined overweight and obesity estimates in 

different countries range from 5-25%[1,2] with a reported average prevalence of 16-22%. 

Despite efforts taken by national governments, health providers, and international 

organizations, such as the World Health Organization (WHO) and the European Association 

for the Study of Obesity (EASO), to promote awareness of weight problems and develop 

preventive measures, paediatric obesity prevalence continues to rise across countries[3]. 

Given the associated health risks, such as psychological maladjustment, diabetes and 

cardiovascular disease[4-5], which in turn may impact quality of life[6], rising obesity levels in 

children and adolescents are of great public health concern. Furthermore, childhood obesity 

is to varying extent related to adult obesity[7], hence successful interventions during 

childhood or adolescence are of great importance in regards to potential long-term health 

benefits.   

Although several outpatient treatments may be available to overweight and obese 

children and adolescents[8-9], success of such treatments is significantly hampered by early 

dropout. Dropout rates vary significantly between studies, but are generally above 25% 

within 4-6 months of starting a treatment program[10-11]. Hence, several attempts have 

been made to identify factors that may predict attrition[12-13]. Although predictors vary 

between studies, dropout was related to demographic characteristics (i.e. socioeconomic 

status, age and ethnicity)[12],  logistical reasons[11], perceived failure of treatment[10], and 

psychosocial issues (i.e. lower self-concept and depression)[12].  Results regarding the 

influence of weight status and metabolic risk factors were however inconsistent[10-11]. To 

optimize effectiveness, it is important to develop strategies to minimize the risk of 

attrition[11]. In this regard it may be particularly useful to identify predictors that could be 

detected by screening before treatment commences. This may enable physicians to be more 
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selective in admitting patients to treatment programs, and hence contribute to more efficient 

assignment to and cost-effectiveness of weight loss interventions. Therefore, the current 

study aimed to assess to what extent demographic characteristics, health indicators and 

psychosocial traits were related to attrition in a sample of overweight and obese children and 

adolescents seeking ambulatory treatment.  

METHODS 

Participants 

One-hundred-ninety-one Caucasian children and adolescents (53% female), aged 7-17 

years (Mean= 12.07, SD = 2.47), who visited a paediatric clinic for weight management 

advise between September 2006 and June 2008, participated in the study. Data were 

collected as part of a study into the effect of treatment programs on outcome in overweight 

and obese youth[14,15]. Participants were randomly assigned to either an ambulatory group 

(n=92) or individual therapy (n=99). The ambulatory group therapy followed an intensive 

interdisciplinary approach focusing on nutrition as well as physical activity, improving self-

esteem and parental involvement, whereas the individual therapy involved outpatient visits to 

the paediatrician supported by nutritional education by a dietician (conventional office-visit 

model[16]). Adherence (i.e. persisting in following the treatment program[17], marked by 

attending all sessions) was measured at 4 months and 1 year. Personal or parental consent 

was obtained for all participants. 

Measures 

Sociodemographic variables 

Data on gender and age was collected by questionnaire. Family affluence was assessed 

using the Health Behaviour in School aged Children (HBSC) questionnaire[18]. Family 

affluence is derived from the sum of 4 items reflective of the family’s material conditions (e.g. 

family car ownership). Total scores below 3 reflect low affluence, scores between 3 and 5 

medium affluence and scores of 6 and above high affluence[19].   

Health indicators 

Anthropometric characteristics 
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Participants’ BMI was computed using height and weight measures and transferred to Z 

scores using the free LMS Growth software 

(http://www.healthforallchildren.com/?product=lmsgrowth) and according to age and gender. 

To calculate Z scores, we applied the method developed by Tim Cole (extrapolation of the 

cut-offs adults of overweight (25 kg/m2) and obesity (30 kg/m2)[20]. We did use Dutch L, M 

and S scores[21], as national LMS data are not available in Luxembourg. Then, we 

translated Z scores into percentiles through a normal law of probability. In our population, the 

91th BMI percentile for boys and the 89th BMI percentile for girls are equivalent to the 

extrapolation, according to age and gender, of the BMI cut-off point of 25 kg/m2 at 18 years 

old. The 99th BMI percentile are equivalent to the extrapolation, according to age and gender, 

of the BMI cut-off point of 30 kg/m2 at 18 years old for both boys and girls.  

 

Biological correlates of obesity 

Fasting blood samples were taken to determine glucose, insulin, cholesterol, and triglyceride 

levels. These measures were included as surrogate biomarkers for long term risk of cardio-

metabolic morbidity or mortality[22]. Insulin resistance levels were determined by applying 

the homeostasis model assessment-estimated insulin resistance (HOMA-IR)[23].  

Perceived health 

The HBSC questionnaire[18] provided information on health related quality of life. Perceived 

health (“Would you say your health isO?”) was assessed using a 4-point Likert scale (1 

“excellent” to 4 “poor”).  Subjective health complaints reflect the extent to which participants 

have experienced symptoms in 8 domains the last six months: headache, stomach ache, 

backache, dizziness, feeling low, feeling irritability or bad tempered, feeling nervous or 

having difficulty sleeping. Items are scored on a 5-point Likert scale (1 “nearly every day” to 5 

“seldom or never”). The first four domains can be summed to derive a somatic health score; 

the last four domains are summed into a psychological health score[24]. A sum score of all 

items can be computed to derive a measure of subjective psychosomatic health, whereby 

higher scores reflect better health. 
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Psychosocial variables  

Psychosocial adjustment was assessed using the parent- and self-report versions of the 

Strengths and Difficulties Questionnaire (SDQ)[25]. The SDQ is a 25 item behavioural 

screening questionnaire for use with children aged 4 to 17 years. Items refer to positive and 

negative attributes and generate 5 sub-scale scores: conduct problems, hyperactivity and 

inattention, emotional symptoms, peer problems and pro-social behaviour. A total difficulties 

score can be computed by summing the first four sub-scale scores. A test-retest reliability 

coefficient (intraclass correlation) of .85 has been reported for the SDQ total score[25].  

Self-perception, self-confidence and life satisfaction were assessed using items of the 

HBSC[18]. More specifically, self-perception was assessed by asking participant to indicate 

the extent to which they felt content with themselves (1 “always”, 5 “never”). Similarly, 

participants indicated their level of confidence on a 5-point scale. A further question was 

used to assess participants’ level of satisfaction with their body (“Would you like to change 

anything of your body?”).  This question followed a 4-point response format ranging from 1 

“no, nothing” to 4 “yes, almost everything”. For these three items, scores less than 2 were 

considered to reflect content, scores equal or greater than 3 discontent. Finally, life 

satisfaction was measured on an 11-point Cantril ladder, whereby the top of the ladder 

reflected the best possible life and the bottom of the ladder the worst. A score of 6 or more is 

perceived as high life satisfaction[26].  

Statistical Analyses 

Chi-square analyses were used to investigate the relationship between attrition and gender 

and weight status (overweight or obese) respectively. For all other independent variables, t-

test analyses were used to test for differences between groups (continued attendance vs. 

dropout). Logistic regression analyses were conducted to identify markers that could predict 

attrition, including only variables that differed between groups. Within the logistic regression 

models, the Nagelkerke R2 can be interpreted as the approximate variance in the outcome 

accounted for by the predictor variables, whereas the Wald test is used to evaluate the 

contribution of each individual predictor. The sample of N=191 is sufficient to achieve a 
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stable prediction[27,28] and a-priori power estimates showed an increased dropout 

probability of 20% due to an individual predictor, would be detected with power of 80% given 

the sample of N=191.[29] A post hoc power analysis revealed that for each binary predictor 

variable odds ratio of 2.0 could be detected with a power of .75 given a dropout percentage 

of 37% (α=.05, N=191).[29]RESULTS 

Of the 191 participant enrolled in the ambulatory treatment programs, 69 were categorized 

as overweight (36%) and 122 as obese (64%) in accordance with the IOTF definition[20]. 

Twenty-nine (15%) participants came from low, 75 (39%) from medium and 86 (45%) from 

high affluent families[19].  Although 122 participants continued treatment for 1 year, 70 

participants (37%) dropped out prematurely. Of these, 40% already dropped out after 4 

months. Attrition was unrelated to therapy module (see Table 1) hence further analyses were 

conducted considering the sample as a whole.  

 

Table 1: Results of Chi-square Test and Descriptive Statistics for attrition by treatment 

module (N=191) 

 Attrition 4 months
a
 Attrition 1 year

b
 

 Continued 

attendance 

Dropout Total Continued 

attendance 

dropout Total 

Individual 

therapy 

85 (85.9%)
c
 14 (14.1%) 99  62 (62.6%) 37 (37.4%) 99 

Group 

therapy 

78 (84.8%) 14 (15.2%) 92 59 (64.1%) 33 (35.9%) 92 

Total 164 28 191 121 70 191 
a
 χ

2
 = 0.04, df = 1, p = .83; Cramer´s V = .02  

b
 χ

2
 = 0.05, df = 1, p =. 83; Cramer´s V = .02 

c
 Percentage reflect percentage of cases within treatment module 

 

Results of the Chi-square analyses revealed that although gender and family 

affluence were unrelated to attrition (χ2(1, N=191)= 0.62, p=.43, and χ2(2, N=190)= 2.51, 

p=.29, respectively), obese participants were more likely to dropout than overweight 
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participants (χ2(1, N=191)= 6.71, p=.01). For all other variables, descriptive statistics and t-

test results are presented in Table 2.  

 

Table 2: Descriptive statistics and t-test results for continued attendance and dropout groups 

 Continued 

attendance  

(n = 121) 

Dropout  

(n = 70) 

   

Variable Mean SD Mean SD p  t d 

Demographics        

    Age in years 11.77 2.39 12.59 2.53 .03 2.24 0.33 

Anthropometrics & 

Metabolism 

       

   BMI-Z Score 2.43 0.55 2.73 0.55 ˂.001 3.60 0.55 

    Glucose in mg/dl 86.42 6.85 86.63 6.23 .83 0.21 0.03 

    Insulin in mIU/l 14.11 7.07 20.20 9.78 ˂.001 4.94 0.71 

    Cholesterol in mg/dl 

         HDL  

         LDL 

 

54.91 

93.23 

 

13.33 

27.24 

 

52.00 

92.81 

 

11.09 

32.42 

 

.13 

.92 

 

1.54 

0.10 

 

0.24 

0.01 

    Triglycerides in mg/dl 88.38 43.59 110.10 70.46 .01 2.62 0.37 

    HOMA-IR 3.04 1.64 4.37 2.22 ˂.001 4.69 0.68 

Psychosocial parameters  

(self-report) 

       

    SDQa-conduct 2.23 1.45 2.69 1.59 .04 2.06 0.30 

    SDQa-peer relations 2.49 1.93 2.57 1.90 .78 0.28 0.04 

    SDQa-hyperactivity 4.10 1.87 4.33 2.13 .43 0.79 0.11 

    SDQa-emotional symptoms 3.61 2.30 3.64 2.39 .94 0.08 0.01 

    HBSC-perceived health 

1 excellent – 4 poor 

2.31 0.80 2.57 0.89 .04 2.06 0.31 

    HBSC-Subjective healthb 

       -Somatic  

       -Psychological 

 

16.87 

15.07 

3.02 

3.52 

16.61 

14.30 

3.24 

3.99 

 

.58 

.17 

0.56 

1.36 

0.08 

0.21 

    HBSC-self confidence 

1 confident – 5 not confident 

2.18 1.08 2.22 1.07 .84 0.20 0.04 

    HBSC-self perception  2.31 1.21 2.74 1.28 .02 2.29 0.35 
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1 content – 5 not content 

     HBSC-body satisfaction 

1 satisfied - 4 not satisfied 

2.52 0.81 2.93 0.89 .001 3.26 0.48 

     HBSC-life satisfaction 

1 satisfied – 5 not satisfied 

7.14 1.97 6.75 1.90 .19 1.31 0.20 

a Subscale scores ranging from 0-10 with higher scores reflecting more problems 

b Subscale score ranging from 4-20, with Higher scores reflecting fewer symptoms 

 

Demographic, anthropometric and biological correlates varied between groups, showing that 

participants in the dropout group were older and had higher BMI-Z scores, higher insulin 

levels, higher triglycerides levels and higher insulin resistance (HOMA-IR) levels. However, 

no differences were found for glucose or cholesterol levels. With regard to psychosocial 

parameters, groups differed for conduct problems, perceived health, self-perception, and 

body satisfaction, with scores for the participants who dropped out all reflecting more 

problems or negative perceptions. No differences were found for the other three subscales of 

the SDQ, subjective health, self-confidence or general quality of life. 

In the first regression model we included predictor variables that could be acquired 

using non-invasive methods (i.e. questionnaire and anthropometric data). These variables 

included age (7-12 vs. 13-17 years), weight status (overweight vs. obese), conduct problems 

(normal vs. abnormal range), perceived health (good/excellent vs. fair/poor), self-perception 

(content vs. discontent) and body satisfaction (content vs. discontent). The therapy module 

was also included in the model as a covariate. A test of the full model against a constant only 

model was statistically significant, indicating that the predictors as a set reliably distinguished 

between participants that continued attending the treatment program and participants that 

dropped out (χ2 (7, N=187) = 26.44, p < .001). Although Nagelkerke’s R2 of .18 indicated a 

weak relationship between prediction and grouping, overall prediction success was 73% 

(91% for continued attendance and 44 % for dropout). The Wald test demonstrated that age, 

weight status, and body satisfaction contributed significantly to predictions (p ranges 

between .01 and .03), whereas conduct problems, perceived health and life satisfaction did 
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not predict dropout. Participants aged 13-17 years were twice as likely to drop-out of 

treatment than 7-12-year-old participants. Similarly, odds ratios indicated that obese 

participants and participants who were discontent with their body were 2.17 and 2.24 times 

more likely to dropout than other participants. Although participants with conduct problems 

were 2.32 times as likely to dropout, this odds ratio failed to reach significance (see Table 3). 

 

Table 3: Predictors of attrition - Non-invasive measures 

  95% CI for Exp(B)   

 Odds 

ratio 

 

Low 

 

High 

 

Wald 

 

p-value 

Type of therapy 

Individual vs. Group  

0.94 0.33 1.79 0.05 .83 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.02 1.03 3.95 4.22 .04 

Anthropometric parameters      

     Weight status  

     Overweight vs. obese 

2.17 1.06 4.41 4.56 .03 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal 

range 

2.32 0.85 6.29 2.71 .10 

     Perceived health status 

     Good/excellent vs. 

fair/poor      

1.34 0.68 2.63 0.73 .39 

     Self-perception 

     Content vs. discontent 

0.97 0.48 1.96 0.06 .94 

     Body satisfaction 

     Content vs. discontent 

2.24 1.13 4.46 5.34 .02 

Constant 3.93   5.67 .02 

Nagelkerke R2 = 0.18      

Reference group: dropout 
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In the second model we replaced the weight status variable by other correlates of 

obesity (i.e. HOMA-IR and triglyceride levels). A blood sample is needed to acquire these 

measures, and hence could be perceived as more invasive. In this second model we did not 

consider the psychosocial variables that did not significantly contribute to the prediction in the 

first model. Although insulin levels also differed between groups, given the high correlation 

with the HOMA-IR levels, only HOMA-IR was used as a surrogate marker for insulin 

resistance. Again, the Chi-square analysis indicated that the set of predictors were able to 

reliably distinguish between participants that continued attending the treatment program and 

participants that dropped out (χ2 (6, N=186) = 29.99, p < .001) and overall prediction success 

was 73% (90% for continued attendance and 42% for dropout). The Wald criterion 

demonstrated that HOMA-IR levels (normal vs. at risk)[30], age, body satisfaction and 

conduct problems made significant contributions to predictions (p ˂ .06), whereas triglyceride 

levels (normal vs. high)[30] did not (see Table 4).  

 

Table 4: Predictors of attritions - Invasive and non-invasive measures 

  95% CI for Exp(B)   

 Odds 

Ratio 

 

Low 

 

High 

 

Wald 

 

p-value 

Therapy 

Individual vs. Group 

0.86 0.45 1.66 0.21 .65 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.08 1.06 4.05 4.56 .03 

Biological parameters      

     HOMA-IR 

     Normal vs. at risk 

2.30 1.18 4.48 6.02 .01 

     Triclycerides 

     Normal vs. elevated 

2.03 0.75 5.53 1.93 .17 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal range 

2.81 0.96 8.20 3.58 .06 
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     Body satisfaction 

     Content vs. discontent 

2.28 1.17 4.44 5.85 .02 

Constant 8.70   8.109.43 .01 

Nagelkerke R2 = 0.20      

Reference group: dropout 

 

The odds ratios indicated that participants with elevated HOMA-IR levels, participants aged 

13-17 years, participants reporting conduct problems or those who were discontent with their 

body were at least twice as likely to prematurely dropout as other participants (see Table 4). 

In other words, younger participants with lower levels of insulin resistance, who were content 

with their bodies and not presenting with conduct problems, were significantly more likely to 

remain in the program than other participants.  

DISCUSSION 

Results of this study show that it is mainly the absence of risk factors, which predicts the 

continued attendance to ambulatory treatment programs, whereas any combination of risk 

factors increases the likelihood of dropout. The risk factors we identified were either directly 

related to the weight problem (i.e. weight class, HOMA-IR levels or body satisfaction), or 

more or less independent (i.e. conduct problems and age). The results further show that 

participants that may benefit most from losing weight (i.e. whose health is most 

compromised), may be most vulnerable to withdraw prematurely. 

Previous studies have not clearly identified an association between weight status and 

adherence[11], whereas in the current study both anthropometric and biological correlates to 

obesity were predictive of attrition. This is an important finding, although it warrants 

replication, as results indicate that obese adolescents with possible pre-onset diabetes are 

more likely to dropout and hence may not successfully lose weight or change to a healthier 

lifestyle.  This may have detrimental long-term effects as adolescent adiposity has been 

linked with adult adiposity and carriers long-term health risks[31]. 

Conform some previous studies[12,32] our findings suggest younger children are 

more likely to continue to attend the program. The age groups in the current study reflect 
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different developmental stages (i.e. transition from child to adolescent). Such developmental 

change may lead to more independence and different expectations/responsibilities. This 

change is paralleled by the transfer into secondary school, which in Luxembourg generally 

occurs when the child is aged 12-13 years. Hence, the age division reflects possible changes 

between primary school aged and secondary school aged children/adolescents, which may 

bring about changes in treatment attendance. The result in our study may therefore have 

resulted from the fact that 7-12 year olds are generally less independent than 13-17 year 

olds and may have been more actively coached by parents to continue the treatment such 

that parents have made sure their children continued attending the sessions.  

The effect of body satisfaction confirms previous findings, i.e. greater body 

dissatisfaction is generally linked with higher attrition rates[33]. In addition, it may be that the 

extent to which participants were dissatisfied with their bodies lead to unrealistic expectations 

of treatment, which in adults has been shown to contribute to dropout[34]. 

Although model 1 and 2 are equally successful at explaining variance in attrition, the 

correct prediction of continued attendance and dropout is slightly lower in model 2 (including 

the blood same results) than in model 1 (non-invasive measure only). These findings indicate 

that the extra intrusion and effort of taking blood samples for selecting patients for treatment 

modules may not be warranted, although such tests will of course provide the paediatrician 

with vital information for diagnosing health problems. 

By identifying variables as predictors of dropout we were able to reduce the original 

classification error rate of 37% to 27%. The still relatively unsatisfactory low classification 

rate of 73% in each model was mainly due to difficulties in accurately predicting dropout, was 

the set of variables enabled 91/90% accurate prediction of continued attendance in model 1 

and 2, respectively. This is a significant increase from the 63% observed in the current 

sample, as well as from percentages reported in other samples[10].  From our study we can 

conclude that ambulatory treatment programs may be most suitable for pre-adolescents who 

are overweight but still content with their bodies and do not display any conduct problems. In 

this regard early intervention programs aimed to prevent obesity may be most effective[35].  
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For obese teenagers, who are discontent with their bodies, other treatment programs (e.g. 

inpatient) may be more suitable, especially when behavioural conduct is an issue. 

One limitation of the study relates to the set of predictor variables. Although 

anthropometric and psychosocial variables have been previously identified as predictors of 

dropout[10-12], other variables that may also contribute to discontinuing treatment were not 

included. Such variables could be considered in future studies, as they may increase the 

success of dropout prediction, even if they may prove difficult to be determine by screening 

(e.g. logistical difficulties, perceived failure of treatment). Another limitation is the fact that 

from our data we cannot determine to what extent continued attendance to treatment reflects 

the adherence to the treatment program.  

In closing, the identification of patients who may be more likely to stay in an 

ambulatory program may be relatively easily determined based on a simple questionnaire, 

combining the SDQ and items of the HBSC. Such questionnaire may not take longer than 10 

minutes to complete and in combination with anthropometric and demographic information 

will provide valuable information to the specialist to guide his/her decision which treatment 

program may best suit the patient.  
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Table 2:  Alternative Table 2: Descriptive statistics and t-test results for continued attendance and dropout groups 

 

 Continued 

attendance  

(n = 121) 

Dropout  

(n = 70) 

Mean 

difference 

95% CI  for mean difference  

 

Variable Mean SD Mean SD  Lower Upper p  t d 

Demographics           

    Age 11.77 2.39 12.59 2.53 0.82 0.10 1.54 .03 2.24 0.33 

Anthropometrics & Metabolism           

   BMI-Z Score 2.43 0.55 2.73 0.55 0.30 0.14 0.46 ˂.001 3.60 0.55 

    Glucose 86.42 6.85 86.63 6.23 -0.21 -2.18 1.76 .83 0.21 0.03 

    Insulin 14.11 7.07 20.20 9.78 6.10 3.66 8.53 ˂.001 4.94 0.71 

    Cholesterol 

         HDL  

         LDL 

 

54.91 

93.23 

 

13.33 

27.24 

 

52.00 

92.81 

 

11.09 

32.42 

 

2.91 

0.42 

 

-0.83 

-8.29 

 

6.66 

9.13 

 

.13 

.92 

 

1.54 

0.10 

 

0.24 

0.01 

    Triglycerides 88.38 43.59 110.10 70.46 21.72 5.35 38.08 .01 2.62 0.37 

    HOMA-IR 3.04 1.64 4.37 2.22 1.33 0.77 1.89 ˂.001 4.69 0.68 

Psychosocial parameters  

(self-report) 

          

    SDQ-conduct 2.23 1.45 2.69 1.59 0.46 0.02 0.91 .04 2.06 0.30 
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    SDQ-peer relations 2.49 1.93 2.57 1.90 -0.08 -0.65 0.49 .78 0.28 0.04 

    SDQ-hyperactivity 4.10 1.87 4.33 2.13 -0.23 -0.82 0.35 .43 0.79 0.11 

    SDQ-emotional symptoms 3.61 2.30 3.64 2.39 -0.03 -0.73 0.67 .94 0.08 0.01 

    HBSC-perceived health 2.31 0.80 2.57 0.89 0.26 0.01 0.50 .04 2.06 0.31 

    HBSC-Subjective health 

       -Somatic 

       -Psychological 

32.06 

16.87 

15.07 

5.53 

3.02 

3.52 

31.00 

16.61 

14.30 

6.25 

3.24 

3.99 

1.06 

0.27 

0.77 

-0.72 

-0.67 

-0.34 

2.84 

1.21 

1.88 

.24 

.58 

.17 

1.18 

0.56 

1.36 

0.18 

0.08 

0.21 

    HBSC-self confidence 2.18 1.08 2.22 1.07 -0.03 -0.35 0.29 .84 0.20 0.04 

    HBSC-self perception  2.31 1.21 2.74 1.28 0.43 0.06 0.80 .02 2.29 0.35 

     HBSC-body satisfaction 2.52 0.81 2.93 0.89 0.41 0.16 0.66 .001 3.26 0.48 

     HBSC-life satisfaction 7.14 1.97 6.75 1.90 0.39 -0.20 0.97 .19 1.31 0.20 
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ABSTRACT 

Objectives: The current study aimed to identify factors that could predict attrition in youth 

starting ambulatory treatment to control or lose weight. 

Design: cross-sectional study  

Setting: paediatric clinic: ambulatory treatment program 

Patients and measures: A youth sample (N=191; 89 boys; age 7-17 years) completed 

measures of demographic characteristics, health and psychosocial traits before starting an 

ambulatory weight management program. Anthropometric and biological characteristics 

related to obesity were also obtained. Test of mean differences and regression analyses 

were used to investigate the relationship between these variables and attrition after one year.  

Results: Chi-square and t-test results showed both psychosocial and biological variables 

differentiated between participant who continued attending the treatment program and those 

that dropped out. More specifically, youth that dropped out of treatment were significantly 

older, had higher BMI-Z scores, higher levels of insulin, triglycerides and HOMA-IR, reported 

poorer health and more conduct problems, and were more dissatisfied with themselves and 

their bodies before starting treatment. Results of regression analyses revealed that weight 

status (anthropometric and biological correlates), age and body dissatisfaction predict 

attrition (overall prediction success 73%; prediction success for continued attendance 

90/91%; prediction success for dropout 42/44%).  

Conclusion: Attrition, but especially the continued attendance in treatment, can be 

successfully predicted by age, weight status and body dissatisfaction. For patients who 

present with one or more risk factors, careful consideration is needed to decide which 

(combination of) in- or outpatient program may facilitate prolonged engagement of the patient 

and hence may be most effective in establishing weight loss.  

 

Key words: Obesity; Attrition; Ambulatory treatment; Adolescents, Children
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Strengths and limitations of this study:  

Strengths: 

• The study identifies variables associated with the continued attendance to treatment 

• The study also regards the success rates of prediction models 

• Screening may facilitate choosing best weight management program for youth 

• Early intervention may be most successful 

• Reducing dropout risk will optimise the effectiveness of paediatric obesity treatment  

Limitations: 

• Study variables are most predictive of continued program attendance not dropout 

• It remains unclear to what extent continued treatment attendance reflects compliance 

• The all-Caucasian sample may reduce the generalizability to other countries/settings 

• Replication could increase the external validity of the current findings 
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INTRODUCTION 

In Europe, as in other parts of the developed world, there is a high prevalence of overweight 

and obesity among children and adolescents. Combined overweight and obesity estimates in 

different countries range from 5-25%[1,2] with a reported average prevalence of 16-22%. 

Despite efforts taken by national governments, health providers, and international 

organizations, such as the World Health Organization (WHO) and the European Association 

for the Study of Obesity (EASO), to promote awareness of weight problems and develop 

preventive measures, paediatric obesity prevalence continues to rise across countries[3]. 

Given the associated health risks, such as psychological maladjustment, diabetes and 

cardiovascular disease[4-5], which in turn may affect quality of life[6], rising obesity levels in 

children and adolescents are of great public health concern. Furthermore, childhood obesity 

is to varying extent related to adult obesity[7], hence successful interventions during 

childhood or adolescence are of great importance in regards to potential long-term health 

benefits.   

Although several outpatient treatments may be available to children and adolescents with 

overweight and obesity[8-9], success of such treatments is significantly hampered by early 

dropout. Dropout rates vary significantly between studies, but are generally above 25% 

within 4-6 months of starting a treatment program[10-11]. Hence, several attempts have 

been made to identify factors that may predict attrition[12-13]. Although predictors vary 

between studies, dropout was related to demographic characteristics (i.e. socioeconomic 

status, age and ethnicity)[12,14], logistical reasons[11], perceived failure of treatment[10], 

and psychosocial issues (i.e. lower self-concept and depression)[12].  Results regarding the 

influence of weight status and metabolic risk factors were however inconsistent[10-11]. To 

optimize effectiveness, it is important to develop strategies to minimize the risk of 

attrition[11]. In this regard, it may be particularly useful to identify predictors that could be 

detected by screening before treatment commences. This may enable physicians to be more 

selective in admitting patients to treatment programs, and hence contribute to more efficient 

assignment to and cost-effectiveness of weight loss interventions. Therefore, the current 

Page 5 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

6 

 

study aimed to assess to what extent demographic characteristics, health indicators and 

psychosocial traits were related to attrition in a sample of children and adolescents with 

overweight and obesity seeking ambulatory treatment. Based on previous research, we 

expected dropout to be related to both weight, family and psychosocial variables. More 

specifically, we expected weight status, family affluence, psychosocial variables and weight 

change to affect dropout such that youth with higher starting weight, youth from less affluent 

families, youth experiencing psychosocial adjustment problems and youth that perceived less 

weight change would be more likely to discontinue participation. 

METHODS 

Participants 

One-hundred-ninety-one Caucasian children and adolescents (53% female), aged 7-17 

years (Mean= 12.07, SD = 2.47), who visited a paediatric clinic for weight management 

advise between September 2006 and June 2008, participated in the study. The sample was 

compiled by inviting all 7-17 year old boys and girls, frequenting the Diabetes and 

Endocrinology Care Pediatric Clinic in order to lose weight to take part in the study, whereby 

only youth presenting with syndromic obesity that could affect body composition, such as 

Prader Willi and Laurence Moon Biedl syndrome, were excluded. Data were collected as part 

of a study into the effect of treatment programs on outcome in youth with overweight and 

obesity[15,16]. Using computer software, participants were randomly assigned to either an 

multidisciplinary group (n=92) or individual therapy (n=99), based on age, gender and weight 

status. The  group therapy followed an intensive approach focusing on nutritional and 

behavioural education in combination with physical exercise[17,18], improving self-esteem 

and parental involvement, whereas the individual therapy involved outpatient visits to the 

paediatrician supported by nutritional education by a dietitian (conventional office-visit 

model[19]). More specifically, the group therapy involved two to three 3-hour sessions per 

week, in which dietitians organized theoretical and practical educational sessions on 

nutrition; a psychologist organized sessions focused on improving the children´s self-esteem; 

and a sport teacher organized non-competitive physical activities with a main focus on 
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enjoyment. In contrast, individual therapy was provided by the dedicated paediatrician 

through outpatient visits in combination with dietary education provided by a dietician, 

whereby the number of consultations varied according to the specific needs of the child and 

family. When necessary, psychological consultation was offered. Parents were invited to 

attend some sessions in the group therapy as well as some consultations with the 

paediatrician and dietician in the individual therapy. 

Adherence (i.e. persisting in following the treatment program[20], marked by completing 

treatment) was measured at 4 months and 1 year. More specifically, based on their 

continued participation in treatment sessions or clinic visits at 4 months and 1 year, children 

and adolescent were either classified as dropout or adherent. The study was approved by 

the National Medical Ethical Committee (CNER) as well as the National Committee for Data 

Protection (CNPD). Personal or parental consent was obtained for all participants. 

Measures 

Sociodemographic variables 

Data on gender and age was collected by questionnaire. Family affluence was assessed 

using the Health Behaviour in School aged Children (HBSC) questionnaire[21]. Family 

affluence is derived from the sum of 4 items reflective of the family’s material conditions (e.g. 

family car ownership). Total scores below 3 reflect low affluence, scores between 3 and 5 

medium affluence and scores of 6 and above high affluence[22].   

Health indicators 

Anthropometric characteristics 

Participants’ BMI was computed using height and weight measures and transferred to Z 

scores using the free LMS Growth software 

(http://www.healthforallchildren.com/?product=lmsgrowth) and according to age and gender. 

To calculate Z scores, we applied the method developed by Tim Cole (extrapolation of the 

cut-offs adults of overweight (25 kg/m2) and obesity (30 kg/m2)[23]. We did use Dutch L, M 

and S scores[24], as national LMS data are not available in Luxembourg. Then, we 

translated Z scores into percentiles through a normal law of probability. In our population, the 
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91th BMI percentile for boys and the 89th BMI percentile for girls are equivalent to the 

extrapolation, according to age and gender, of the BMI cut-off point of 25 kg/m2 at 18 years 

old. The 99th BMI percentile are equivalent to the extrapolation, according to age and gender, 

of the BMI cut-off point of 30 kg/m2 at 18 years old for both boys and girls.  

Biological correlates of obesity 

Fasting blood samples were taken to determine glucose, insulin, cholesterol, and triglyceride 

levels. These measures were included as surrogate biomarkers for long term risk of cardio-

metabolic morbidity or mortality[25]. Insulin resistance levels were determined by applying 

the homeostasis model assessment-estimated insulin resistance (HOMA-IR)[26].  

Perceived health 

The HBSC questionnaire[21] provided information on health related quality of life. Perceived 

health (“Would you say your health isS?”) was assessed using a 4-point Likert scale (1 

“excellent” to 4 “poor”).  Subjective health complaints reflect the extent to which participants 

have experienced symptoms in 8 domains the last six months: headache, stomach ache, 

backache, dizziness, feeling low, feeling irritability or bad tempered, feeling nervous or 

having difficulty sleeping. Items are scored on a 5-point Likert scale (1 “nearly every day” to 5 

“seldom or never”). The first four domains can be summed to derive a somatic health score; 

the last four domains are summed into a psychological health score[27]. A sum score of all 

items can be computed to derive a measure of subjective psychosomatic health, whereby 

higher scores reflect better health. 

Psychosocial variables  

Psychosocial adjustment was assessed using the parent- and self-report versions of the 

Strengths and Difficulties Questionnaire (SDQ)[28]. The SDQ is a 25 item behavioural 

screening questionnaire for use with children aged 4 to 17 years. Items refer to positive and 

negative attributes and generate 5 sub-scale scores: conduct problems, hyperactivity and 

inattention, emotional symptoms, peer problems and pro-social behaviour. A total difficulties 

score can be computed by summing the first four sub-scale scores. A test-retest reliability 

coefficient (intraclass correlation) of .85 has been reported for the SDQ total score[28].  
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Self-perception, self-confidence and life satisfaction were assessed using items of the 

HBSC[21]. More specifically, self-perception was assessed by asking participant to indicate 

the extent to which they felt content with themselves (1 “always”, 5 “never”). Similarly, 

participants indicated their level of confidence on a 5-point scale. A further question was 

used to assess participants’ level of satisfaction with their body (“Would you like to change 

anything of your body?”).  This question followed a 4-point response format ranging from 1 

“no, nothing” to 4 “yes, almost everything”. For these three items, scores less than 2 were 

considered to reflect content, scores equal or greater than 3 discontent. Finally, life 

satisfaction was measured on an 11-point Cantril ladder, whereby the top of the ladder 

reflected the best possible life and the bottom of the ladder the worst. A score of 6 or more is 

perceived as high life satisfaction[29].  

Statistical Analyses 

Chi-square analyses were used to investigate the relationship between attrition and gender 

and weight status (overweight or obese) respectively. For all other independent variables, t-

test analyses were used to test for differences between groups (continued attendance vs. 

dropout). Logistic regression analyses were conducted to identify markers that could predict 

attrition, including only variables that differed between groups. Within the logistic regression 

models, the Nagelkerke R2 can be interpreted as the approximate variance in the outcome 

accounted for by the predictor variables, whereas the Wald test is used to evaluate the 

contribution of each individual predictor. The sample of N=191 is sufficient to achieve a 

stable prediction[30,31] and a-priori power estimates showed an increased dropout 

probability of 20% due to an individual predictor, would be detected with power of 80% given 

the sample of N=191.[32] A post hoc power analysis revealed that for each binary predictor 

variable odds ratio of 2.0 could be detected with a power of .75 given a dropout percentage 

of 37% (α=.05, N=191).[32] 

RESULTS 

Of the 191 participant enrolled in the ambulatory treatment programs, 69 were categorized 

as overweight (36%) and 122 as obese (64%) in accordance with the IOTF definition[23]. 
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Twenty-nine (15%) participants came from low, 75 (39%) from medium and 86 (45%) from 

high affluent families[22].  Although 121 participants continued treatment for 1 year, 70 

participants (37%) dropped out prematurely. Of these, 40% already dropped out after 4 

months. Attrition was unrelated to therapy module (see Table 1) hence further analyses were 

conducted considering the sample as a whole.  

 

Table 1: Results of Chi-square Test and Descriptive Statistics for attrition by treatment 

module (N=191) 

 Attrition 4 months
a
 Attrition 1 year

b
 

 Continued 

attendance 

Dropout Total Continued 

attendance 

dropout Total 

Individual 

therapy 

85 (85.9%)
c
 14 (14.1%) 99  62 (62.6%) 37 (37.4%) 99 

Group 

therapy 

78 (84.8%) 14 (15.2%) 92 59 (64.1%) 33 (35.9%) 92 

Total 164 28 191 121 70 191 
a
 χ

2
 = 0.04, df = 1, p = .83; Cramer´s V = .02  

b
 χ

2
 = 0.05, df = 1, p =. 83; Cramer´s V = .02 

c
 Percentage reflect percentage of cases within treatment module 

 

Results of the Chi-square analyses revealed that although gender and family 

affluence were unrelated to attrition (χ2(1, N=191)= 0.62, p=.43, and χ2(2, N=190)= 2.51, 

p=.29, respectively), participants with obesity were more likely to dropout than overweight 

participants (χ2(1, N=191)= 6.71, p=.01). For all other variables, descriptive statistics and t-

test results are presented in Table 2.  

 

Table 2: Descriptive statistics and t-test results for continued attendance and dropout groups 

 Continued 

attendance  

(n = 121) 

Dropout  

(n = 70) 

   

Variable Mean SD Mean SD p  t d 

Demographics        
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    Age in years 11.77 2.39 12.59 2.53 .03 2.24 0.33 

Anthropometrics & 

Metabolism 

       

    BMI-Z Score 2.43 0.55 2.73 0.55 ˂.001 3.60 0.55 

    Change in BMI-Z score  

    after 4 months* 

.10 .20 .10 .21 .81 .24 .04 

    Glucose in mg/dl 86.42 6.85 86.63 6.23 .83 0.21 0.03 

    Insulin in mIU/l 14.11 7.07 20.20 9.78 ˂.001 4.94 0.71 

    Cholesterol in mg/dl 

         HDL  

         LDL 

 

54.91 

93.23 

 

13.33 

27.24 

 

52.00 

92.81 

 

11.09 

32.42 

 

.13 

.92 

 

1.54 

0.10 

 

0.24 

0.01 

    Triglycerides in mg/dl 88.38 43.59 110.10 70.46 .01 2.62 0.37 

    HOMA-IR 3.04 1.64 4.37 2.22 ˂.001 4.69 0.68 

Psychosocial parameters  

(self-report) 

       

    SDQa-conduct 2.23 1.45 2.69 1.59 .04 2.06 0.30 

    SDQa-peer relations 2.49 1.93 2.57 1.90 .78 0.28 0.04 

    SDQa-hyperactivity 4.10 1.87 4.33 2.13 .43 0.79 0.11 

    SDQa-emotional symptoms 3.61 2.30 3.64 2.39 .94 0.08 0.01 

    HBSC-perceived health 

1 excellent – 4 poor 

2.31 0.80 2.57 0.89 .04 2.06 0.31 

    HBSC-Subjective healthb 

       -Somatic  

       -Psychological 

 

 

16.87 

15.07 

 

3.02 

3.52 

 

16.61 

14.30 

 

3.24 

3.99 

 

.58 

.17 

 

0.56 

1.36 

 

0.08 

0.21 

    HBSC-self confidence 

1 confident – 5 not confident 

2.18 1.08 2.22 1.07 .84 0.20 0.04 

    HBSC-self perception  

1 content – 5 not content 

2.31 1.21 2.74 1.28 .02 2.29 0.35 

     HBSC-body satisfaction 

1 satisfied - 4 not satisfied 

2.52 0.81 2.93 0.89 .001 3.26 0.48 

     HBSC-life satisfaction 

1 satisfied – 5 not satisfied 

7.14 1.97 6.75 1.90 .19 1.31 0.20 

a Subscale scores ranging from 0-10 with higher scores reflecting more problems 

b Subscale score ranging from 4-20, with Higher scores reflecting fewer symptoms 
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*N=163 as for the 28 children that already dropped out by 4 months no weight data is 

available 

 

Demographic, anthropometric and biological correlates varied between groups, showing that 

participants in the dropout group were older and had higher BMI-Z scores, higher insulin 

levels, higher triglycerides levels and higher insulin resistance (HOMA-IR) levels. However, 

no differences were found for glucose or cholesterol levels. With regard to psychosocial 

parameters, groups differed for conduct problems, perceived health, self-perception, and 

body satisfaction, with scores for the participants who dropped out all reflecting more 

problems or negative perceptions. No differences were found for the other three subscales of 

the SDQ, subjective health, self-confidence or general quality of life. 

In the first regression model we included predictor variables that could be acquired 

using screening methods (i.e. questionnaire and anthropometric data). These variables 

included age (7-12 vs. 13-17 years), weight status (overweight vs. obese), conduct problems 

(normal vs. abnormal range), perceived health (good/excellent vs. fair/poor), self-perception 

(content vs. discontent) and body satisfaction (content vs. discontent). The therapy module 

was also included in the model as a covariate. A test of the full model against a constant only 

model was statistically significant, indicating that the predictors as a set reliably distinguished 

between participants who continued attending the treatment program and those who dropped 

out (χ2 (7, N=187) = 26.44, p < .001). Although Nagelkerke’s R2 of .18 indicated a weak 

relationship between prediction and grouping, overall prediction success was 73% (91% for 

continued attendance and 44 % for dropout). The Wald test demonstrated that age, weight 

status, and body satisfaction contributed significantly to predictions (p ranges between .01 

and .03), whereas conduct problems, self-perception and perceived health did not predict 

dropout. Participants aged 13-17 years were twice as likely to drop-out of treatment than 7-

12-year-old participants. Similarly, odds ratios indicated that participants with obesity and 

participants who were discontent with their body were 2.17 and 2.24 times more likely to 
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dropout than other participants. Although participants with conduct problems were 2.32 times 

as likely to dropout, this odds ratio failed to reach significance (see Table 3). 

 

Table 3: Predictors of attrition  Screening measures 

  95% CI for Exp(B)   

 Odds ratio Low High Wald p-value 

Type of therapy 

Individual vs. Group  

0.94 0.33 1.79 0.05 .83 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.02 1.03 3.95 4.22 .04 

Anthropometric parameters      

     Weight status  

     Overweight vs. obese 

2.17 1.06 4.41 4.56 .03 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal 

range 

2.32 0.85 6.29 2.71 .10 

     Perceived health status 

     Good/excellent vs. 

fair/poor      

1.34 0.68 2.63 0.73 .39 

     Self-perception 

     Content vs. discontent 

0.97 0.48 1.96 0.06 .94 

     Body satisfaction 

     Content vs. discontent 

2.24 1.13 4.46 5.34 .02 

Constant 3.93   5.67 .02 

Nagelkerke R2 = 0.18      

Reference group: dropout 

 

In the second model we replaced the weight status variable by other correlates of 

obesity (i.e. HOMA-IR and triglyceride levels). A blood sample is needed to acquire these 

measures. As youth may perceive taking the blood sample as unpleasant and the blood 

sample needs to be analysed in the laboratory, such measures could be perceived as more 
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invasive and time consuming. In this second model we did not consider the psychosocial 

variables that did not significantly contribute to the prediction in the first model. Although 

insulin levels also differed between groups, given the high correlation with the HOMA-IR 

levels, only HOMA-IR was used as a surrogate marker for insulin resistance. Again, the Chi-

square analysis indicated that the set of predictors (i.e. therapy module, age, HOMA-IR, 

triglycerides, conduct problems and body satisfaction) were able to reliably distinguish 

between participants who continued attending the treatment program and those who dropped 

out (χ2 (6, N=186) = 29.99, p < .001) and overall prediction success was 73% (90% for 

continued attendance and 42% for dropout). The Wald criterion demonstrated that HOMA-IR 

levels (normal vs. at risk)[33], age, and body satisfaction made significant contributions to 

predictions, whereas conduct problems and triglyceride levels (normal vs. high)[33] did not 

(see Table 4).  

 

Table 4: Predictors of attritions – Screening measures and plasma levels 

  95% CI for Exp(B)   

 Odds Ratio Low High Wald p-value 

Therapy 

Individual vs. Group 

0.86 0.45 1.66 0.21 .65 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.08 1.06 4.05 4.56 .03 

Biological parameters      

     HOMA-IR 

     Normal vs. at risk 

2.30 1.18 4.48 6.02 .01 

     Triclycerides 

     Normal vs. elevated 

2.03 0.75 5.53 1.93 .17 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal range 

2.81 0.96 8.20 3.58 .06 

     Body satisfaction 

     Content vs. discontent 

2.28 1.17 4.44 5.85 .02 
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Constant 8.70   8.10 .01 

Nagelkerke R2 = 0.20      

Reference group: dropout 

 

The odds ratios indicated that participants with elevated HOMA-IR levels, participants 

aged 13-17 years, participants reporting conduct problems or those who were discontent with 

their body were at least twice as likely to prematurely dropout as other participants (see 

Table 4). In other words, younger participants with lower levels of insulin resistance and who 

were content with their bodies, were significantly more likely to remain in the program than 

other participants. Although participants with conduct problems were 2.81 times as likely to 

dropout, this odds ratio failed to reach significance (see Table 4). 

DISCUSSION 

Results of this study show that any combination of risk factors increases the likelihood of 

dropout and that youth in the low risk groups are most likely to continue participation to 

ambulatory treatment. The risk factors we identified were either directly related to the weight 

problem (i.e. weight class, HOMA-IR levels or body satisfaction), or more or less 

independent (i.e. conduct problems and age). The results further show that participants  who 

may benefit most from losing weight (i.e. whose health is most compromised), may be most 

vulnerable to withdraw prematurely. 

Although previous findings on the association between weight status and adherence 

have been inconsistent[10-11], in the current study both anthropometric and biological 

correlates to obesity were predictive of the continued participation in treatment.  This is an 

important finding, although it warrants replication, as results indicate that adolescents with 

obesity and possible pre-diabetes are more likely to dropout and hence may not successfully 

lose weight or change to a healthier lifestyle.  This may have detrimental long-term effects as 

adolescent adiposity has been linked with adult adiposity and carriers long-term health 

risks[34].  
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Interestingly, we did not find an association between change in BMI-Z scores after 4 

months and dropout. Previous research has indicated that perceived failure of treatment is 

associated with dropout.[35] In our study we used the BMI-Z score change as indicator of 

treatment success, however such change may not fully reflect youth´ perceptions of 

treatment success. For example, for one person the observed BMI change may match 

expectations, whilst for another the same change may be a disappointment. Future research 

could utilise measures of perceived treatment success in combination with observed 

changes in BMI-Z scores to investigate this relationship further. In line with the results of 

previous studies[12,35] our findings suggest younger children are more likely to continue to 

attend the program. The age groups in the current study reflect different developmental 

stages (i.e. transition from child to adolescent). Such developmental change may lead to 

more independence and different expectations/responsibilities. This change is paralleled by 

the transfer into secondary school, which in Luxembourg generally occurs when the child is 

aged 12-13 years. Hence, the age division reflects possible changes between primary school 

aged and secondary school aged children/adolescents, which may bring about changes in 

treatment adherence. The result in our study may therefore have resulted from the fact that 

7-12 year olds are generally less independent than 13-17 year olds and may have been 

more actively coached by parents to continue the treatment such that parents have made 

sure their children continued attending the sessions. Previous research has indeed indicated 

that family support is important for continued participation in weight loss programs[36-38]. 

Therefore, future research could also include parental questionnaires as possible indicators 

of youth dropout.   

The effect of body satisfaction confirms previous findings, i.e. greater body 

dissatisfaction is generally linked with higher attrition rates[39]. In addition, it may be that the 

extent to which participants were dissatisfied with their bodies lead to unrealistic expectations 

of treatment, which has been shown to contribute to dropout in adults[40] and 

adolescents[38]. 
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Although both regression models  are equally successful at explaining variance in 

attrition, the correct prediction of continued participation and dropout is slightly lower in the 

model including plasma levels as markers of the level of (un)healthy weight than in the model 

using weight status (i.e. screening measures only). These findings indicate that the extra 

intrusion and effort of taking blood samples for selecting patients for treatment modules may 

not be warranted, although such tests will of course provide the paediatrician with vital 

information for diagnosing health problems. 

By identifying variables as predictors of dropout, we were able to reduce the original 

classification error rate of 37% to 27%. The still relatively unsatisfactory low classification 

rate of 73% in each model was mainly due to difficulties in accurately predicting dropout, was 

the set of variables enabled 91/90% accurate prediction of continued participation in model 1 

and 2, respectively. This is a significant increase from the 63% observed in the current 

sample, as well as from percentages reported in other samples[10].  From our study, we can 

conclude that ambulatory treatment programs may be most suitable for pre-adolescents who 

are overweight but still content with their bodies and do not display any conduct problems. In 

this regard early intervention programs aimed to prevent obesity may be most effective[41].  

For teenagers with obesity, who are discontent with their bodies, other treatment programs 

(e.g. inpatient) may be more suitable, especially when behavioural conduct is an issue. This 

finding is in line with previous research indicating that especially older youth with 

psychosocial adjustment problems were most at risk to withdraw prematurely from a weight 

management program[12].  

One limitation of the study relates to the set of predictor variables. Although 

anthropometric and psychosocial variables have been previously identified as predictors of 

dropout[10-12], other variables that may also contribute to discontinuing treatment were not 

included. For example, although the study included a screening measure for psychosocial 

adjustment problems, a more detailed psychological assessment, including the presence of 

eating disorder pathology, would have provided further information to why some youth 

continued participation whilst others dropped out. Such variables could be considered in 

Page 17 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

18 

 

future studies, as they may increase the success of dropout prediction, even if they may 

prove difficult to be determine by screening (e.g. logistical difficulties, perceived failure of 

treatment). Another limitation is the fact that from our data we cannot determine to what 

extent continued attendance to treatment reflects the adherence to the treatment program. 

Furthermore, although the all-Caucasian sample may be representative of the 

Luxembourgish society (i.e. 89% of people living in Luxembourg in 2007 had a 

European/Caucasian background[42]), it may reduce the generalizability to other countries 

and settings. 

In closing, the identification of patients who may be more likely to stay in an 

ambulatory program may be relatively easily determined based on a simple questionnaire, 

combining the SDQ and items of the HBSC. Such questionnaire may not take longer than 10 

minutes to complete and in combination with anthropometric and demographic information 

will provide valuable information to the specialist to guide his/her decision which treatment 

program may best suit the patient.  
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ABSTRACT 

Objectives: The current study aimed to identify factors that could predict attrition in youth 

starting ambulatory treatment to control or lose weight. 

Design: cross-sectional study  

Setting: paediatric clinic: ambulatory treatment program 

Patients and measures: A youth sample (N=191; 89 boys; age 7-17 years) completed 

measures of demographic characteristics, health and psychosocial traits before starting an 

ambulatory weight management program. Anthropometric and biological markers related to 

obesity were also obtained. Test of mean differences and regression analyses were used to 

investigate the relationship between these variables and attrition after one year.  

Results: Chi-square and t-test results showed both psychosocial and health indicators 

differentiated between participants who continued attending the treatment program and those 

that dropped out. More specifically, youth that dropped out of treatment were significantly 

older, had higher BMI-Z scores, higher levels of insulin, triglycerides and HOMA-IR, reported 

poorer health and more conduct problems, and were more dissatisfied with themselves and 

their bodies before starting treatment. Results of regression analyses revealed that weight 

status (anthropometric and biological markers), age and body dissatisfaction predict attrition 

(overall prediction success 73%; prediction success for continued attendance 90/91%; 

prediction success for dropout 42/44%).  

Conclusion: Attrition, but especially the continued attendance in treatment, can be 

successfully predicted by age, weight status and body dissatisfaction. For patients who 

present with one or more risk factors, careful consideration is needed to decide which 

(combination of) in- or outpatient program may facilitate prolonged engagement of the patient 

and hence may be most effective in establishing weight loss.  

 

Key words: Obesity; Attrition; Ambulatory treatment; Adolescents, Children
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Strengths and limitations of this study:  

Strengths: 

• The study identifies variables associated with the continued attendance to treatment 

• The study regards the success rates of prediction models 

• The study includes both screening measures and biological markers 

Limitations: 

• It remains unclear to what extent continued treatment attendance reflects compliance 

• The all-Caucasian sample may reduce the generalizability to other countries/settings 

• Replication could increase the external validity of the current findings 
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INTRODUCTION 

In Europe, as in other parts of the developed world, there is a high prevalence of overweight 

and obesity among children and adolescents. Combined overweight and obesity estimates in 

different countries range from 5-25%[1,2] with a reported average prevalence of 16-22%. 

Despite efforts taken by national governments, health providers, and international 

organizations, such as the World Health Organization (WHO) and the European Association 

for the Study of Obesity (EASO), to promote awareness of weight problems and develop 

preventive measures, paediatric obesity prevalence continues to rise across countries[3]. 

Given the associated health risks, such as psychological maladjustment, diabetes and 

cardiovascular disease[4-5], which in turn may affect quality of life[6], rising obesity levels in 

children and adolescents are of great public health concern. Furthermore, childhood obesity 

is to varying extent related to adult obesity[7], hence successful interventions during 

childhood or adolescence are of great importance in regards to potential long-term health 

benefits.   

Although several outpatient treatments may be available to children and adolescents with 

overweight and obesity[8-9], success of such treatments is significantly hampered by early 

dropout. Dropout rates vary significantly between studies, but are generally above 25% 

within 4-6 months of starting a treatment program[10-11]. Hence, several attempts have 

been made to identify factors that may predict attrition[12-13]. Although predictors vary 

between studies, dropout was related to demographic characteristics (i.e. socioeconomic 

status, age and ethnicity)[12,14], logistical reasons[11], perceived failure of treatment[10], 

and psychosocial issues (i.e. lower self-concept and depression)[12].  Results regarding the 

influence of weight status and metabolic risk factors were however inconsistent[10-11]. To 

optimize effectiveness, it is important to develop strategies to minimize the risk of 

attrition[11]. In this regard, it may be particularly useful to identify predictors that could be 

detected by screening before treatment commences. This may enable physicians to be more 

selective in admitting patients to treatment programs, and hence contribute to more efficient 

assignment to and cost-effectiveness of weight loss interventions. Therefore, the current 
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study aimed to assess to what extent demographic characteristics, health indicators and 

psychosocial traits were related to attrition in a sample of children and adolescents with 

overweight and obesity seeking ambulatory treatment. Based on previous research, we 

expected dropout to be related to both weight, family and psychosocial variables. More 

specifically, we expected weight status, family affluence, psychosocial variables and weight 

change to affect dropout such that youth with higher starting weight, youth from less affluent 

families, youth experiencing psychosocial adjustment problems and youth that perceived less 

weight change would be more likely to discontinue participation. 

METHODS 

Participants 

One-hundred-ninety-one Caucasian children and adolescents (53% female), aged 7-17 

years (Mean= 12.07, SD = 2.47), who visited a paediatric clinic for weight management 

advise between September 2006 and June 2008, participated in the study. The sample was 

compiled by inviting all 7-17 year old boys and girls, frequenting the Diabetes and 

Endocrinology Care Pediatric Clinic in order to lose weight to take part in the study, whereby 

only youth presenting with syndromic obesity that could affect body composition, such as 

Prader Willi and Laurence Moon Biedl syndrome, were excluded. Data were collected as part 

of a study into the effect of treatment programs on outcome in youth with overweight and 

obesity[15,16]. Using computer software, participants were randomly assigned to either an 

multidisciplinary group (n=92) or individual therapy (n=99), based on age, gender and weight 

status. The  group therapy followed an intensive approach focusing on nutritional and 

behavioural education in combination with physical exercise[17,18], improving self-esteem 

and parental involvement, whereas the individual therapy involved outpatient visits to the 

paediatrician supported by nutritional education by a dietitian (conventional office-visit 

model[19]). More specifically, the group therapy involved two to three 3-hour sessions per 

week, in which dietitians organized theoretical and practical educational sessions on 

nutrition; a psychologist organized sessions focused on improving the children´s self-esteem; 

and a sport teacher organized non-competitive physical activities with a main focus on 
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enjoyment. In contrast, individual therapy was provided by the dedicated paediatrician 

through outpatient visits in combination with dietary education provided by a dietician, 

whereby the number of consultations varied according to the specific needs of the child and 

family. When necessary, psychological consultation was offered. Parents were invited to 

attend some sessions in the group therapy as well as some consultations with the 

paediatrician and dietician in the individual therapy. 

At the first visit demographic characteristics, health indicators and psychosocial traits were 

assessed. As some of the questionnaires were only validated for use in children 11 years 

and over, and may cause some difficulties for the younger children based on their level of 

depending on their level of understanding and literacy, health care staff was available to 

provide support if necessary. Adherence (i.e. persisting in following the treatment 

program[20], marked by completing treatment) was measured at 4 months and 1 year. More 

specifically, based on their continued participation in treatment sessions or clinic visits at 4 

months and 1 year, children and adolescent were either classified as dropout or adherent. 

The study was approved by the National Medical Ethical Committee (CNER) as well as the 

National Committee for Data Protection (CNPD). Personal or parental consent was obtained 

for all participants. 

Measures 

Sociodemographic variables 

Data on gender and age was collected by questionnaire. Family affluence was assessed 

using the Health Behaviour in School aged Children (HBSC) questionnaire[21]. Family 

affluence is derived from the sum of 4 items reflective of the family’s material conditions (e.g. 

family car ownership). Total scores below 3 reflect low affluence, scores between 3 and 5 

medium affluence and scores of 6 and above high affluence[22].   

Health indicators 

Anthropometric characteristics 

Participants’ BMI was computed using height and weight measures and transferred to Z 

scores using the free LMS Growth software 
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(http://www.healthforallchildren.com/?product=lmsgrowth) and according to age and gender. 

To calculate Z scores, we applied the method developed by Tim Cole (extrapolation of the 

cut-offs adults of overweight (25 kg/m2) and obesity (30 kg/m2)[23]. We did use Dutch L, M 

and S scores[24], as national LMS data are not available in Luxembourg. Then, we 

translated Z scores into percentiles through a normal law of probability. In our population, the 

91th BMI percentile for boys and the 89th BMI percentile for girls are equivalent to the 

extrapolation, according to age and gender, of the BMI cut-off point of 25 kg/m2 at 18 years 

old. The 99th BMI percentile are equivalent to the extrapolation, according to age and gender, 

of the BMI cut-off point of 30 kg/m2 at 18 years old for both boys and girls.  

Biological markers of obesity 

Fasting blood samples were taken to determine glucose, insulin, cholesterol, and triglyceride 

levels. These measures were included as surrogate biomarkers for long term risk of cardio-

metabolic morbidity or mortality[25]. Insulin resistance levels were determined by applying 

the homeostasis model assessment-estimated insulin resistance (HOMA-IR)[26].  

Perceived health 

The HBSC questionnaire[21] provided information on health related quality of life. Perceived 

health (“Would you say your health isS?”) was assessed using a 4-point Likert scale (1 

“excellent” to 4 “poor”).  Subjective health complaints reflect the extent to which participants 

have experienced symptoms in 8 domains the last six months: headache, stomach ache, 

backache, dizziness, feeling low, feeling irritability or bad tempered, feeling nervous or 

having difficulty sleeping. Items are scored on a 5-point Likert scale (1 “nearly every day” to 5 

“seldom or never”). The first four domains can be summed to derive a somatic health score; 

the last four domains are summed into a psychological health score[27]. A sum score of all 

items can be computed to derive a measure of subjective psychosomatic health, whereby 

higher scores reflect better health. 

Psychosocial variables  

Psychosocial adjustment was assessed using the parent- and self-report versions of the 

Strengths and Difficulties Questionnaire (SDQ)[28]. The SDQ is a 25 item behavioural 
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screening questionnaire for use with children aged 4 to 17 years. Items refer to positive and 

negative attributes and generate 5 sub-scale scores: conduct problems, hyperactivity and 

inattention, emotional symptoms, peer problems and pro-social behaviour. A total difficulties 

score can be computed by summing the first four sub-scale scores. A test-retest reliability 

coefficient (intraclass correlation) of .85 has been reported for the SDQ total score[28].  

Self-perception, self-confidence and life satisfaction were assessed using items of the 

HBSC[21]. More specifically, self-perception was assessed by asking participants to indicate 

the extent to which they felt content with themselves (1 “always”, 5 “never”). Similarly, 

participants indicated their level of confidence on a 5-point scale. A further question was 

used to assess participants’ level of satisfaction with their body (“Would you like to change 

anything of your body?”).  This question followed a 4-point response format ranging from 1 

“no, nothing” to 4 “yes, almost everything”. For these three items, scores less than 2 were 

considered to reflect content, scores equal or greater than 3 discontent. Finally, life 

satisfaction was measured on an 11-point Cantril ladder, whereby the top of the ladder 

reflected the best possible life and the bottom of the ladder the worst. A score of 6 or more is 

perceived as high life satisfaction[29].  

Statistical Analyses 

Chi-square analyses were used to investigate the relationship between attrition and gender 

and weight status (overweight or obese) respectively. For all other independent variables, t-

test analyses were used to test for differences between groups (continued attendance vs. 

dropout). Logistic regression analyses were conducted to identify markers that could predict 

attrition, including only variables that differed between groups. Within the logistic regression 

models, the Nagelkerke R2 can be interpreted as the approximate variance in the outcome 

accounted for by the predictor variables, whereas the Wald test is used to evaluate the 

contribution of each individual predictor. The sample of N=191 is sufficient to achieve a 

stable prediction[30,31] and a-priori power estimates showed an increased dropout 

probability of 20% due to an individual predictor, would be detected with power of 80% given 

the sample of N=191.[32] A post hoc power analysis revealed that for each binary predictor 
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variable odds ratio of 2.0 could be detected with a power of .75 given a dropout percentage 

of 37% (α=.05, N=191).[32] 

RESULTS 

Of the 191 participants enrolled in the ambulatory treatment programs, 69 were categorized 

as overweight (36%) and 122 as obese (64%) in accordance with the IOTF definition[23]. 

Twenty-nine (15%) participants came from low, 75 (39%) from medium and 86 (45%) from 

high affluent families[22].  Although 121 participants continued treatment for 1 year, 70 

participants (37%) dropped out prematurely. Of these, 40% already dropped out after 4 

months. Attrition was unrelated to therapy module (see Table 1) hence further analyses were 

conducted considering the sample as a whole.  

 

Table 1: Results of Chi-square Test and Descriptive Statistics for attrition by treatment 

module (N=191) 

 Attrition 4 months
a
 Attrition 1 year

b
 

 Continued 

attendance 

Dropout Total Continued 

attendance 

dropout Total 

Individual 

therapy 

85 (85.9%)
c
 14 (14.1%) 99  62 (62.6%) 37 (37.4%) 99 

Group 

therapy 

78 (84.8%) 14 (15.2%) 92 59 (64.1%) 33 (35.9%) 92 

Total 164 28 191 121 70 191 
a
 χ

2
 = 0.04, df = 1, p = .83; Cramer´s V = .02  

b
 χ

2
 = 0.05, df = 1, p =. 83; Cramer´s V = .02 

c
 Percentage reflect percentage of cases within treatment module 

 

Results of the Chi-square analyses revealed that although gender and family 

affluence were unrelated to attrition (χ2(1, N=191)= 0.62, p=.43, and χ2(2, N=190)= 2.51, 

p=.29, respectively), participants with obesity were more likely to dropout than participants 

with overweight (χ2(1, N=191)= 6.71, p=.01). For all other variables, descriptive statistics and 

t-test results are presented in Table 2.  
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Table 2: Descriptive statistics and t-test results for continued attendance and dropout groups 

 Continued 

attendance  

(n = 121) 

Dropout  

(n = 70) 

   

Variable Mean SD Mean SD p  t d 

Demographics        

    Age in years 11.77 2.39 12.59 2.53 .03 2.24 0.33 

Anthropometrics & 

Metabolism 

       

    BMI-Z Score 2.43 0.55 2.73 0.55 ˂.001 3.60 0.55 

    Change in BMI-Z score  

    after 4 months* 

.10 .20 .10 .21 .81 .24 .04 

    Glucose in mg/dl 86.42 6.85 86.63 6.23 .83 0.21 0.03 

    Insulin in mIU/l 14.11 7.07 20.20 9.78 ˂.001 4.94 0.71 

    Cholesterol in mg/dl 

         HDL  

         LDL 

 

54.91 

93.23 

 

13.33 

27.24 

 

52.00 

92.81 

 

11.09 

32.42 

 

.13 

.92 

 

1.54 

0.10 

 

0.24 

0.01 

    Triglycerides in mg/dl 88.38 43.59 110.10 70.46 .01 2.62 0.37 

    HOMA-IR 3.04 1.64 4.37 2.22 ˂.001 4.69 0.68 

Psychosocial parameters  

(self-report) 

       

    SDQa-conduct 2.23 1.45 2.69 1.59 .04 2.06 0.30 

    SDQa-peer relations 2.49 1.93 2.57 1.90 .78 0.28 0.04 

    SDQa-hyperactivity 4.10 1.87 4.33 2.13 .43 0.79 0.11 

    SDQa-emotional symptoms 3.61 2.30 3.64 2.39 .94 0.08 0.01 

    HBSC-perceived health 

1 excellent – 4 poor 

2.31 0.80 2.57 0.89 .04 2.06 0.31 

    HBSC-Subjective healthb 

       -Somatic  

       -Psychological 

 

 

16.87 

15.07 

 

3.02 

3.52 

 

16.61 

14.30 

 

3.24 

3.99 

 

.58 

.17 

 

0.56 

1.36 

 

0.08 

0.21 

    HBSC-self confidence 

1 confident – 5 not confident 

2.18 1.08 2.22 1.07 .84 0.20 0.04 

    HBSC-self perception  

1 content – 5 not content 

2.31 1.21 2.74 1.28 .02 2.29 0.35 
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     HBSC-body satisfaction 

1 satisfied - 4 not satisfied 

2.52 0.81 2.93 0.89 .001 3.26 0.48 

     HBSC-life satisfaction 

1 satisfied – 5 not satisfied 

7.14 1.97 6.75 1.90 .19 1.31 0.20 

a Subscale scores ranging from 0-10 with higher scores reflecting more problems 

b Subscale score ranging from 4-20, with Higher scores reflecting fewer symptoms 

*N=163 as for the 28 children that already dropped out by 4 months no weight data is 

available 

 

Demographic characteristics, anthropometric parameters and biological markers varied 

between groups, showing that participants in the dropout group were older and had higher 

BMI-Z scores, higher insulin levels, higher triglycerides levels and higher insulin resistance 

(HOMA-IR) levels. However, no differences were found for glucose or cholesterol levels. 

With regard to psychosocial parameters, groups differed for conduct problems, perceived 

health, self-perception, and body satisfaction, with scores for the participants who dropped 

out all reflecting more problems or negative perceptions. No differences were found for the 

other three subscales of the SDQ, subjective health, self-confidence or general quality of life. 

In the first regression model we included predictor variables that could be acquired 

using screening methods (i.e. questionnaire and anthropometric data). These variables 

included age (7-12 vs. 13-17 years), weight status (overweight vs. obese), conduct problems 

(normal vs. abnormal range), perceived health (good/excellent vs. fair/poor), self-perception 

(content vs. discontent) and body satisfaction (content vs. discontent). The therapy module 

was also included in the model as a covariate. A test of the full model against a constant only 

model was statistically significant, indicating that the predictors as a set reliably distinguished 

between participants who continued attending the treatment program and those who dropped 

out (χ2 (7, N=187) = 26.44, p < .001). Although Nagelkerke’s R2 of .18 indicated a weak 

relationship between prediction and grouping, overall prediction success was 73% (91% for 

continued attendance and 44 % for dropout). The Wald test demonstrated that age, weight 

status, and body satisfaction contributed significantly to predictions (p ranges between .01 
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and .03), whereas conduct problems, self-perception and perceived health did not predict 

dropout. Participants aged 13-17 years were twice as likely to drop-out of treatment than 7-

12-year-old participants. Similarly, odds ratios indicated that participants with obesity and 

participants who were discontent with their body were 2.17 and 2.24 times more likely to 

dropout than other participants. Although participants with conduct problems were 2.32 times 

as likely to dropout, this odds ratio failed to reach significance (see Table 3). 

 

Table 3: Predictors of attrition  Screening measures 

  95% CI for Exp(B)   

 Odds ratio Low High Wald p-value 

Type of therapy 

Individual vs. Group  

0.94 0.33 1.79 0.05 .83 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.02 1.03 3.95 4.22 .04 

Anthropometric parameters      

     Weight status  

     Overweight vs. obese 

2.17 1.06 4.41 4.56 .03 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal 

range 

2.32 0.85 6.29 2.71 .10 

     Perceived health status 

     Good/excellent vs. 

fair/poor      

1.34 0.68 2.63 0.73 .39 

     Self-perception 

     Content vs. discontent 

0.97 0.48 1.96 0.06 .94 

     Body satisfaction 

     Content vs. discontent 

2.24 1.13 4.46 5.34 .02 

Constant 3.93   5.67 .02 

Nagelkerke R2 = 0.18      

Reference group: dropout 
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In the second model we replaced the weight status variable by other correlates of 

obesity (i.e. HOMA-IR and triglyceride levels). A blood sample is needed to acquire these 

measures. As youth may perceive taking the blood sample as unpleasant and the blood 

sample needs to be analysed in the laboratory, such measures could be perceived as more 

invasive and time consuming. In this second model we did not consider the psychosocial 

variables that did not significantly contribute to the prediction in the first model. Although 

insulin levels also differed between groups, given the high correlation with the HOMA-IR 

levels, only HOMA-IR was used as a surrogate marker for insulin resistance. Again, the Chi-

square analysis indicated that the set of predictors (i.e. therapy module, age, HOMA-IR, 

triglycerides, conduct problems and body satisfaction) were able to reliably distinguish 

between participants who continued attending the treatment program and those who dropped 

out (χ2 (6, N=186) = 29.99, p < .001) and overall prediction success was 73% (90% for 

continued attendance and 42% for dropout). The Wald criterion demonstrated that HOMA-IR 

levels (normal vs. at risk)[33], age, and body satisfaction made significant contributions to 

predictions, whereas conduct problems and triglyceride levels (normal vs. high)[33] did not 

(see Table 4).  

 

Table 4: Predictors of attritions – Screening measures and biological markers 

  95% CI for Exp(B)   

 Odds Ratio Low High Wald p-value 

Therapy 

Individual vs. Group 

0.86 0.45 1.66 0.21 .65 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.08 1.06 4.05 4.56 .03 

Biological markers      

     HOMA-IR 

     Normal vs. at risk 

2.30 1.18 4.48 6.02 .01 

     Triclycerides 

     Normal vs. elevated 

2.03 0.75 5.53 1.93 .17 
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Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal range 

2.81 0.96 8.20 3.58 .06 

     Body satisfaction 

     Content vs. discontent 

2.28 1.17 4.44 5.85 .02 

Constant 8.70   8.10 .01 

Nagelkerke R2 = 0.20      

Reference group: dropout 

 

The odds ratios indicated that participants with elevated HOMA-IR levels, participants 

aged 13-17 years, participants reporting conduct problems or those who were discontent with 

their body were at least twice as likely to prematurely dropout as other participants (see 

Table 4). In other words, younger participants with lower levels of insulin resistance and who 

were content with their bodies, were significantly more likely to remain in the program than 

other participants. Although participants with conduct problems were 2.81 times as likely to 

dropout, this odds ratio failed to reach significance (see Table 4). 

DISCUSSION 

Results of this study show that any combination of risk factors increases the likelihood of 

dropout and that youth in the low risk groups are most likely to continue participation to 

ambulatory treatment. The risk factors we identified were either directly related to the weight 

problem (i.e. weight class, HOMA-IR levels or body satisfaction), or more or less 

independent (i.e. conduct problems and age). The results further show that participants  who 

may benefit most from losing weight (i.e. whose health is most compromised), may be most 

vulnerable to withdraw prematurely. 

Although previous findings on the association between weight status and adherence 

have been inconsistent[10-11], in the current study both anthropometric and biological 

correlates to obesity were predictive of the continued participation in treatment.  This is an 

important finding, although it warrants replication, as results indicate that adolescents with 

obesity and possible pre-diabetes are more likely to dropout and hence may not successfully 
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lose weight or change to a healthier lifestyle.  This may have detrimental long-term effects as 

adolescent adiposity has been linked with adult adiposity and carriers long-term health 

risks[34].  

Interestingly, we did not find an association between change in BMI-Z scores after 4 

months and dropout. Previous research has indicated that perceived failure of treatment is 

associated with dropout.[35] In our study we used the BMI-Z score change as indicator of 

treatment success, however such change may not fully reflect youth´ perceptions of 

treatment success. For example, for one person the observed BMI change may match 

expectations, whilst for another the same change may be a disappointment. Future research 

could utilise measures of perceived treatment success in combination with observed 

changes in BMI-Z scores to investigate this relationship further. In line with the results of 

previous studies[12,35] our findings suggest younger children are more likely to continue to 

attend the program. The age groups in the current study reflect different developmental 

stages (i.e. transition from child to adolescent). Such developmental change may lead to 

more independence and different expectations/responsibilities. This change is paralleled by 

the transfer into secondary school, which in Luxembourg generally occurs when the child is 

aged 12-13 years. Hence, the age division reflects possible changes between primary school 

aged and secondary school aged children/adolescents, which may bring about changes in 

treatment adherence. The result in our study may therefore have resulted from the fact that 

7-12 year olds are generally less independent than 13-17 year olds and may have been 

more actively coached by parents to continue the treatment such that parents have made 

sure their children continued attending the sessions. Previous research has indeed indicated 

that family support is important for continued participation in weight loss programs[36-38]. 

Therefore, future research could also include parental questionnaires as possible indicators 

of youth dropout.   

The effect of body satisfaction confirms previous findings, i.e. greater body 

dissatisfaction is generally linked with higher attrition rates[39]. In addition, it may be that the 

extent to which participants were dissatisfied with their bodies lead to unrealistic expectations 
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of treatment, which has been shown to contribute to dropout in adults[40] and 

adolescents[38]. 

Although both regression models  are equally successful at explaining variance in 

attrition, the correct prediction of continued participation and dropout is slightly lower in the 

model including biological markers of the level of (un)healthy weight than in the model using 

weight status (i.e. screening measures only). These findings indicate that the extra intrusion 

and effort of taking blood samples for selecting patients for treatment modules may not be 

warranted, although such tests will of course provide the paediatrician with vital information 

for diagnosing health problems. 

By identifying variables as predictors of dropout, we were able to reduce the original 

classification error rate of 37% to 27%. The still relatively unsatisfactory low classification 

rate of 73% in each model was mainly due to difficulties in accurately predicting dropout, 

whereas the set of variables enabled 91/90% accurate prediction of continued participation in 

model 1 and 2, respectively. This is a significant increase from the 63% observed in the 

current sample, as well as from percentages reported in other samples[10].  From our study, 

we can conclude that ambulatory treatment programs may be most suitable for pre-

adolescents who are overweight but still content with their bodies and do not display any 

conduct problems. In this regard early intervention programs aimed to prevent obesity may 

be most effective[41].  For teenagers with obesity, who are discontent with their bodies, other 

treatment programs (e.g. inpatient) may be more suitable, especially when behavioural 

conduct is an issue. This finding is in line with previous research indicating that especially 

older youth with psychosocial adjustment problems were most at risk to withdraw 

prematurely from a weight management program[12].  

One limitation of the study relates to the set of predictor variables. Although 

anthropometric and psychosocial variables have been previously identified as predictors of 

dropout[10-12], other variables that may also contribute to discontinuing treatment were not 

included. For example, although the study included a screening measure for psychosocial 

adjustment problems, a more detailed psychological assessment, including the presence of 
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eating disorder pathology, would have provided further information to why some youth 

continued participation whilst others dropped out. Such variables could be considered in 

future studies, as they may increase the success of dropout prediction, even if they may 

prove difficult to be determine by screening (e.g. logistical difficulties, perceived failure of 

treatment). Another limitation is the fact that from our data we cannot determine to what 

extent continued attendance to treatment reflects the adherence to the treatment program. 

Furthermore, although the all-Caucasian sample may be representative of the 

Luxembourgish society (i.e. 89% of people living in Luxembourg in 2007 had a 

European/Caucasian background[42]), it may reduce the generalizability to other countries 

and settings. 

In closing, the identification of patients who may be more likely to stay in an 

ambulatory program may be relatively easily determined based on a simple questionnaire, 

combining the SDQ and items of the HBSC. Such questionnaire may not take longer than 10 

minutes to complete and in combination with anthropometric and demographic information 

will provide valuable information to the specialist to guide his/her decision which treatment 

program may best suit the patient.  

  

Page 18 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

19 

 

ACKNOWLEDGMENTS 

Funding: The OSPEL study (Obésité et Surcharge Pondérale de l´Enfant au Luxembourg) 

was funded by the Luxembourg Institute of Health, the Ministry of Health, the Ministry of 

Higher Education and Research, and the Fonds National de la recherché, Luxembourg. 

Conflict of interest: The authors report no conflicts of interest to disclose 

  

Page 19 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

20 

 

REFERENCES 

1.  Ng M, Fleming T, Robinson M, et al. Global, regional, and national prevalence of 

overweight and obesity in children and adults during 1980-2013: A systematic analysis 

for the Global Burden of Disease Study 2013. Lancet. 2014;384:766-781. 

doi:10.1016/S0140-6736(14)60460-8. 

2.  Lobstein T, Jackson-Leach R, Moodie ML, et al. Child and adolescent obesity: Part of 

a bigger picture. Lancet. 2015;385:2510-2520. doi:10.1016/S0140-6736(14)61746-3. 

3.  Wang Y, Lim H. The global childhood obesity epidemic and the association between 

socio-economic status and childhood obesity. Int Rev Psychiatry. 2012;24:176-188. 

doi:10.3109/09540261.2012.688195. 

4.  Yajnik CS, Katre PA, Joshi SM, et al. Higher glucose, insulin and insulin resistance 

(HOMA-IR) in childhood predict adverse cardiovascular risk in early adulthood: the 

Pune Children’s Study. Diabetologia. 2015;58:1626-1636. doi:10.1007/s00125-015-

3602-z. 

5.  van der Aa MP, Fazeli Farsani S, Knibbe CA, de Boer A, van der Vorst MM. 

Population-based studies on the epidemiology of insulin resistance in children. J 

Diabetes Res. 2015;2015:article id 362375. doi:10.1155/2015/362375. 

6.  Swallen KC, Reither EN, Haas SA, Meier AM. Overweight, obesity, and health-related 

quality of life among adolescents: The National longitudinal study of adolescent health. 

Pediatrics. 2005;115(2):340-347. doi:10.1542/peds.2004-0678. 

7.  Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH. Predicting obesity in young 

adulthood from childhood and parental obesity. N Engl J Med. 1997;337:869-873. 

doi:10.1056/NEJM199709253371301. 

8.  Stice E, Shaw H, Marti CN. A meta-analytic review of obesity prevention programs for 

children and adolescents: the skinny on interventions that work. Psychol Bull. 

2006;132:667-691. doi:10.1037/0033-2909.132.5.667. 

9.  Kamath CC, Vickers KS, Ehrlich A, et al. Clinical review: behavioral interventions to 

Page 20 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

21 

 

prevent childhood obesity: a systematic review and metaanalyses of randomized trials. 

J Clin Endocrinol Metab. 2008;93:4606-4615. doi:10.1210/jc.2006-2411. 

10.  Skelton JA, Beech BM. Attrition in paediatric weight management: A review of the 

literature and new directions. Obes Rev. 2011;12:e273-e281. doi:10.1111/j.1467-

789X.2010.00803.x. 

11.  Dhaliwal J, Nosworthy NMI, Holt NL, et al. Attrition and the management of pediatric 

obesity: An integrative review. Child Obes. 2014;10:461-473. 

doi:10.1089/chi.2014.0060. 

12.  Zeller M, Kirk S, Claytor R, et al. Predictors of attrition from a pediatric weight 

management program. J Pediatr. 2004;144:466-470. doi:10.1016/j.jpeds.2003.12.031. 

13.  Grossi E, Dalle Grave R, Mannucci E, et al. Complexity of attrition in the treatment of 

obesity: clues from a structured telephone interview. Int J Obes. 2006;30:1132-1137. 

doi:10.1038/sj.ijo.0803244. 

14.  Jelalian E, Hart CN, Mehlenbeck RS, et al. Predictors of attrition and weight loss in an 

adolescent weight control program. Obesity. 2008;16(6):1318-1323. 

doi:10.1038/oby.2008.51. 

15.  Samouda, H., De Beaufort, C., Vervier, J.F., Jacobs, J., Vaillant, M., & Lair ML. Final 

Report OSPEL. Obésité et Surcharge Pondérale de L’enfant Au Luxembourg. 

Efficacité de La Prise En Charge Thérapeutique de L’obésité Pédiatrique. 

Luxembourg; 2010. 

16.  De Beaufort C, Samouda H, Schierloh U, et al. 52 Does Multidisciplinary Group 

Therapy Improve Outcome in Overweight/Obese Children and Adolescents? Pediatr 

Res. 2010;68:29-30. doi:10.1203/00006450-201011001-00052. 

17.  Nemet D, Barkan S, Epstein Y, Friedland O, Kowen G, Eliakim A. Short- and long-

term beneficial effects of a combined dietary-behavioral-physical activity intervention 

for the treatment of childhood obesity. Pediatrics. 2005;115(4):e443-e449. 

doi:10.1542/peds.2004-2172. 

18.  Korsten-Reck U, Kromeyer-Hauschild K, Wolfarth B, Dickhuth H-H, Berg A. Freiburg 

Page 21 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

22 

 

Intervention Trial for Obese Children (FITOC): results of a clinical observation study. 

Int J Obes (Lond). 2005;29(4):356-361. doi:10.1038/sj.ijo.0802875. 

19.  Miller JL, Silverstein JH. Management approaches for pediatric obesity. Nat Clin Pract 

Endocrinol Metab. 2007;3:810-818. doi:10.1038/ncpendmet0669. 

20.  Aronson JK. Compliance, concordance, adherence. Br J Clin Pharmacol. 

2007;63:383-384. doi:10.1111/j.1365-2125.2007.02893.x. 

21.  Roberts C, Currie C, Samdal O, Currie D, Smith R, Maes L. Measuring the health and 

health behaviours of adolescents through cross-national survey research: recent 

developments in the Health Behaviour in School-aged Children (HBSC) study. J Public 

Health. 2007;15:179-186. doi:10.1007/s10389-007-0100-x. 

22.  Boyce W, Torsheim T, Currie C, Zambon A. The family affluence scale as a measure 

of national wealth: Validation of an adolescent self-report measure. Soc Indic Res. 

2006;78:473-487. doi:10.1007/s11205-005-1607-6. 

23.  Cole TJ. Establishing a standard definition for child overweight and obesity worldwide: 

international survey. BMJ. 2000;320:1240-1243. doi:10.1136/bmj.320.7244.1240. 

24.  Fredriks AM, Buuren S Van, Wit JM. Body index measurements in 1996 – 7 compared 

with 1980. Arch Dis Child. 2000;82:107-112. 

25.  Nadeau KJ, Maahs DM, Daniels SR, Eckel RH. Childhood obesity and cardiovascular 

disease: links and prevention strategies. Nat Rev Cardiol. 2011;8:513-525. 

doi:10.1038/nrcardio.2011.86. 

26.  Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, Turner RC. 

Homeostasis model assessment: insulin resistance and beta-cell function from fasting 

plasma glucose and insulin concentrations in man. Diabetologia. 1985;28:412-419. 

doi:10.1007/BF00280883. 

27.  Haugland S, Wold B, Stevenson J, Aaroe LE, Woynarowska B. Subjective health 

complaints in adolescence - A cross-national comparison of prevalence and 

dimensionality. Eur J Public Health. 2001;11:4-10. doi:10.1093/eurpub/11.1.4. 

28.  Goodman R. Psychometric properties of the strengths and difficulties questionnaire. J 

Page 22 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

23 

 

Am Acad Child Adolesc Psychiatry. 2001;40(11):1337-1345. 

29.  Currie C, Zanotti C, Morgan A, et al. Social Determinants of Health and Well-Being 

among Young People. Health Behaviour in School-Aged Children (HBSC) Study: 

International Report from the 2009/2010 Survey. Copenhagen: WHO regional office 

for Europe; 2012. 

30.  Peduzzi P, Concato J, Kemper E, Holford TR, Feinstem AR. A simulation study of the 

number of events per variable in logistic regression analysis. J Clin Epidemiol. 

1996;49(12):1373-1379. doi:10.1016/S0895-4356(96)00236-3. 

31.  van der Ploeg T, Austin PC, Steyerberg EW. Modern modelling techniques are data 

hungry: a simulation study for predicting dichotomous endpoints. BMC Med Res 

Methodol. 2014;14:137. doi:10.1186/1471-2288-14-137. 

32.  Faul, F., Erdfelder, E., Buchner, A., Lang A-G. Statistical power analyses using 

G*Power 3.1: Tests for correlation and regression analyses. Behav Res Methods. 

2009;41:1149-1160. 

33.  Cook S, Auinger P, Li C, Ford ES. Metabolic syndrome rates in United States 

adolescents, from the National Health and Nutrition Examination Survey, 1999–2002. 

J Pediatr. 2008;152:165-170.e2. doi:10.1016/j.jpeds.2007.06.004. 

34.  Ball GDC, McCargar LJ. Childhood obesity in Canada: a review of prevalence 

estimates and risk factors for cardiovascular diseases and type 2 diabetes. Can J Appl 

Physiol. 2003;28:117-140. 

35.  Skelton JA, Goff DC, Ip E, Beech BM. Attrition in a multidisciplinary pediatric weight 

management clinic. Child Obes. 2011;7(3):185-193. doi:10.1089/chi.2011.0010. 

36.  Skelton JA, Martin S, Irby MB. Satisfaction and attrition in paediatric weight 

management. Clin Obes. 2016;6:143-153. doi:http://dx.doi.org/10.1111/cob.12138. 

37.  Barlow SE, Ohlemeyer CL. Parent Reasons for Nonreturn to a Pediatric Weight 

Management Program. Clin Pediatr. 2006;45:355-360. 

doi:10.1177/000992280604500408. 

38.  Rhodes ET, Boles RE, Chin K, et al. Expectations for treatment in pediatric weight 

Page 23 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

24 

 

management and relationship to attrition. Child Obes. 2017;13:120-127. 

doi:10.1089/chi.2016.0215. 

39.  Moroshko I, Brennan L, O’Brien P. Predictors of dropout in weight loss interventions: A 

systematic review of the literature. Obes Rev. 2011;12:912-934. doi:10.1111/j.1467-

789X.2011.00915.x. 

40.  Dalle Grave R, Calugi S, Molinari E, et al. Weight loss expectations in obese patients 

and treatment attrition: an observational multicenter study. Obes Res. 2005;13:1961-

1969. doi:10.1038/oby.2005.241. 

41.  Epstein LH, Myers MD, Raynor HA, Saelens BE. Treatment of pediatric obesity. 

Pediatrics. 1998;101 (suppl:554-570). 

42.  Fleury C. La mosaïque luxembourgeoise. Ceps-Instead. 2009:5-6. 

 

Page 24 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

 

CONSORT Flow Diagram 

Assessed for eligibility (n=205) 

Excluded  (n=13) 
♦    Declined to participate (n=13) 

Analysed: N=92 
• 1 excluded due to weight status 

(normal) 
 

Dropped out: N=33 
•  4 months: n=14 
• 1year: n=19 

Allocated to group therapy (n=93) 
♦ All received allocated intervention (n=93) 

Dropped out: N=37 
• 4 months: n=14 
• 1year: n=23 

 

Allocated to individual therapy (n= 99) 
♦ All received allocated intervention (n=99) 

Analysed: N=99 
 

 

Allocation 

Analysis 

Followed-Up 
• 4 months: N=164 
• 1 year: N=122 

Randomized (n=192) 

Enrollment 
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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No Recommendation 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 

(b) Provide in the abstract an informative and balanced summary of what was done 

and what was found 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

(page 5-6) 

Objectives 3 State specific objectives, including any prespecified hypotheses (page 6) 

Methods 

Study design 4 Present key elements of study design early in the paper (page 6-7) 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection (page 6) 

Participants 6 (a) Cross-sectional study—Give the eligibility criteria, and the sources and 

methods of selection of participants (page 6) 

Variables 7 Clearly define all outcomes, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable (page 7-9) 

Data sources/ 

measurement 

8  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). (page 7-9) 

Bias 9 Describe any efforts to address potential sources of bias 

Study size 10 Explain how the study size was arrived at (page 9; response letter) 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why (page 7-9) 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 

confounding (page 9) 

(b) Describe any methods used to examine subgroups and interactions (10-14) 

(c) Explain how missing data were addressed 

(d) Cross-sectional study—If applicable, describe analytical methods taking 

account of sampling strategy (page 6) 

Continued on next page
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Results 

Participants 13 (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, and 

analysed (page 6, page 10-13) 

Descriptive 

data 

14 (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders (page 6) 

(b) Indicate number of participants with missing data for each variable of interest (page 10-13) 

Outcome data 15 Cross-sectional study—Report numbers of outcome events or summary measures (page 7-9) 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included (page 10-13) 

(b) Report category boundaries when continuous variables were categorized (page 10-13) 

Other analyses 17 Report other analyses done (response letter) 

Discussion 

Key results 18 Summarise key results with reference to study objectives (page 15-17) 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 

(page 18) 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence (page 15-18) 

Generalisability 21 Discuss the generalisability (external validity) of the study results (page 18) 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 

for the original study on which the present article is based (page 19) 
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ABSTRACT 

Objectives: The current study aimed to identify factors that could predict attrition in youth 

starting ambulatory treatment to control or lose weight. 

Design: retrospective longitudinal study  

Setting: paediatric clinic: ambulatory treatment program 

Patients and measures: A youth sample (N=191; 89 boys; age 7-17 years) completed 

measures of demographic characteristics, health and psychosocial traits before starting an 

ambulatory weight management program. Anthropometric and biological markers related to 

obesity were also obtained. Test of mean differences and regression analyses were used to 

investigate the relationship between these variables and attrition after one year.  

Results: Chi-square and t-test results showed both psychosocial and health indicators 

differentiated between participants who continued attending the treatment program and those 

that dropped out. More specifically, youth that dropped out of treatment were significantly 

older, had higher BMI-Z scores, higher levels of insulin, triglycerides and HOMA-IR, reported 

poorer health and more conduct problems, and were more dissatisfied with themselves and 

their bodies before starting treatment. Results of regression analyses revealed that weight 

status (anthropometric and biological markers), age and body dissatisfaction predict attrition 

(overall prediction success 73%; prediction success for continued attendance 90/91%; 

prediction success for dropout 42/44%).  

Conclusion: Attrition, but especially the continued attendance in treatment, can be 

successfully predicted by age, weight status and body dissatisfaction. For patients who 

present with one or more risk factors, careful consideration is needed to decide which 

(combination of) in- or outpatient program may facilitate prolonged engagement of the patient 

and hence may be most effective in establishing weight loss.  

 

Key words: Obesity; Attrition; Ambulatory treatment; Adolescents, Children
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Strengths and limitations of this study:  

Strengths: 

•  Successfully predicting continued attendance to treatment may contribute to more 

efficient and cost-effectiveness of weight loss interventions Success rates of dropout 

prediction models can be used to assign patients to different treatment modules 

• The study includes both screening measures and biological markers  

• Clinically or developmentally meaningful cut-offs may be more meaningful than the 

linear components of the relationship between health indicators and psychosocial 

characteristics and attrition.   

Limitations: 

• It remains unclear to what extent continued treatment attendance reflects compliance 

• The all-Caucasian sample may reduce the generalizability to other countries/settings 

• Replication could increase the external validity of the current findings 
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INTRODUCTION 

In Europe, as in other parts of the developed world, there is a high prevalence of overweight 

and obesity among children and adolescents. Combined overweight and obesity estimates in 

different countries range from 5-25%[1,2] with a reported average prevalence of 16-22%. 

Despite efforts taken by national governments, health providers, and international 

organizations, such as the World Health Organization (WHO) and the European Association 

for the Study of Obesity (EASO), to promote awareness of weight problems and develop 

preventive measures, paediatric obesity prevalence continues to rise across countries[3]. 

Given the associated health risks, such as psychological maladjustment, diabetes and 

cardiovascular disease[4-5], which in turn may affect quality of life[6], rising obesity levels in 

children and adolescents are of great public health concern. Furthermore, childhood obesity 

is to varying extent related to adult obesity[7], hence successful interventions during 

childhood or adolescence are of great importance in regards to potential long-term health 

benefits.   

Although several outpatient treatments may be available to children and adolescents with 

overweight and obesity[8-9], success of such treatments is significantly hampered by early 

dropout. Dropout rates vary significantly between studies, but are generally above 25% 

within 4-6 months of starting a treatment program[10-11]. Hence, several attempts have 

been made to identify factors that may predict attrition[12-13]. Although predictors vary 

between studies, dropout was related to demographic characteristics (i.e. socioeconomic 

status, age and ethnicity)[12,14], logistical reasons[11], perceived failure of treatment[10], 

and psychosocial issues (i.e. lower self-concept and depression)[12].  Results regarding the 

influence of weight status and metabolic risk factors were however inconsistent[10-11]. To 

optimize effectiveness, it is important to develop strategies to minimize the risk of 

attrition[11]. In this regard, it may be particularly useful to identify predictors that could be 

detected by screening before treatment commences. This may enable physicians to be more 

selective in admitting patients to treatment programs, and hence contribute to more efficient 

assignment to and cost-effectiveness of weight loss interventions. Therefore, the current 
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study aimed to assess to what extent demographic characteristics, health indicators and 

psychosocial traits were related to attrition in a sample of children and adolescents with 

overweight and obesity seeking ambulatory treatment. Based on previous research, we 

expected dropout to be related to both weight, family and psychosocial variables. More 

specifically, we expected weight status, family affluence, psychosocial variables and weight 

change to affect dropout such that youth with higher starting weight, youth from less affluent 

families, youth experiencing psychosocial adjustment problems and youth that perceived less 

weight change would be more likely to discontinue participation. 

METHODS 

Participants 

One-hundred-ninety-one Caucasian children and adolescents (53% female), aged 7-17 

years (Mean= 12.07, SD = 2.47), who visited a paediatric clinic for weight management 

advise between September 2006 and June 2008, participated in the study. The sample was 

compiled by inviting all 7-17 year old boys and girls, frequenting the Diabetes and 

Endocrinology Care Pediatric Clinic in order to lose weight to take part in the study, whereby 

only youth presenting with syndromic obesity that could affect body composition, such as 

Prader Willi and Laurence Moon Biedl syndrome, were excluded. Data were collected as part 

of a study into the effect of treatment programs on outcome in youth with overweight and 

obesity[15,16]. Using computer software, participants were randomly assigned to either an 

multidisciplinary group (n=92) or individual therapy (n=99), based on age, gender and weight 

status (see CONSORT flow diagram, suppl. file). The  group therapy followed an intensive 

approach focusing on nutritional and behavioural education in combination with physical 

exercise[17,18], improving self-esteem and parental involvement, whereas the individual 

therapy involved outpatient visits to the paediatrician supported by nutritional education by a 

dietitian (conventional office-visit model[19]). More specifically, the group therapy involved 

two to three 3-hour sessions per week, in which dietitians organized theoretical and practical 

educational sessions on nutrition; a psychologist organized sessions focused on improving 

the children´s self-esteem; and a sport teacher organized non-competitive physical activities 
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with a main focus on enjoyment. In contrast, individual therapy was provided by the 

dedicated paediatrician through outpatient visits in combination with dietary education 

provided by a dietician, whereby the number of consultations varied according to the specific 

needs of the child and family. When necessary, psychological consultation was offered. 

Parents were invited to attend some sessions in the group therapy as well as some 

consultations with the paediatrician and dietician in the individual therapy. 

At the first visit demographic characteristics, health indicators and psychosocial traits were 

assessed. As some of the questionnaires were only validated for use in children 11 years 

and over, and may cause some difficulties for the younger children based on their level of 

depending on their level of understanding and literacy, health care staff was available to 

provide support if necessary. Adherence (i.e. persisting in following the treatment 

program[20], marked by completing treatment) was measured at 4 months and 1 year. More 

specifically, based on their continued participation in treatment sessions or clinic visits at 4 

months and 1 year, children and adolescent were either classified as dropout or adherent. 

The study was approved by the National Medical Ethical Committee (CNER) as well as the 

National Committee for Data Protection (CNPD). Personal or parental consent was obtained 

for all participants. 

Measures 

Sociodemographic variables 

Data on gender and age was collected by questionnaire. Family affluence was assessed 

using the Health Behaviour in School aged Children (HBSC) questionnaire[21]. Family 

affluence is derived from the sum of 4 items reflective of the family’s material conditions (e.g. 

family car ownership). Total scores below 3 reflect low affluence, scores between 3 and 5 

medium affluence and scores of 6 and above high affluence[22].   

Health indicators 

Anthropometric characteristics 

Participants’ BMI was computed using height and weight measures and transferred to Z 

scores using the free LMS Growth software 
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(http://www.healthforallchildren.com/?product=lmsgrowth) and according to age and gender. 

To calculate Z scores, we applied the method developed by Tim Cole (extrapolation of the 

cut-offs adults of overweight (25 kg/m2) and obesity (30 kg/m2)[23]. We did use Dutch L, M 

and S scores[24], as national LMS data are not available in Luxembourg. Then, we 

translated Z scores into percentiles through a normal law of probability. In our population, the 

91th BMI percentile for boys and the 89th BMI percentile for girls are equivalent to the 

extrapolation, according to age and gender, of the BMI cut-off point of 25 kg/m2 at 18 years 

old. The 99th BMI percentile are equivalent to the extrapolation, according to age and gender, 

of the BMI cut-off point of 30 kg/m2 at 18 years old for both boys and girls.  

Biological markers of obesity 

Fasting blood samples were taken to determine glucose, insulin, cholesterol, and triglyceride 

levels. These measures were included as surrogate biomarkers for long term risk of cardio-

metabolic morbidity or mortality[25]. Insulin resistance levels were determined by applying 

the homeostasis model assessment-estimated insulin resistance (HOMA-IR)[26].  

Perceived health 

The HBSC questionnaire[21] provided information on health related quality of life. Perceived 

health (“Would you say your health isS?”) was assessed using a 4-point Likert scale (1 

“excellent” to 4 “poor”).  Subjective health complaints reflect the extent to which participants 

have experienced symptoms in 8 domains the last six months: headache, stomach ache, 

backache, dizziness, feeling low, feeling irritability or bad tempered, feeling nervous or 

having difficulty sleeping. Items are scored on a 5-point Likert scale (1 “nearly every day” to 5 

“seldom or never”). The first four domains can be summed to derive a somatic health score; 

the last four domains are summed into a psychological health score[27]. A sum score of all 

items can be computed to derive a measure of subjective psychosomatic health, whereby 

higher scores reflect better health. 

Psychosocial variables  

Psychosocial adjustment was assessed using the parent- and self-report versions of the 

Strengths and Difficulties Questionnaire (SDQ)[28]. The SDQ is a 25 item behavioural 
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screening questionnaire for use with children aged 4 to 17 years. Items refer to positive and 

negative attributes and generate 5 sub-scale scores: conduct problems, hyperactivity and 

inattention, emotional symptoms, peer problems and pro-social behaviour. A total difficulties 

score can be computed by summing the first four sub-scale scores. A test-retest reliability 

coefficient (intraclass correlation) of .85 has been reported for the SDQ total score[28].  

Self-perception, self-confidence and life satisfaction were assessed using items of the 

HBSC[21]. More specifically, self-perception was assessed by asking participants to indicate 

the extent to which they felt content with themselves (1 “always”, 5 “never”). Similarly, 

participants indicated their level of confidence on a 5-point scale. A further question was 

used to assess participants’ level of satisfaction with their body (“Would you like to change 

anything of your body?”).  This question followed a 4-point response format ranging from 1 

“no, nothing” to 4 “yes, almost everything”. For these three items, scores less than 2 were 

considered to reflect content, scores equal or greater than 3 discontent. Finally, life 

satisfaction was measured on an 11-point Cantril ladder, whereby the top of the ladder 

reflected the best possible life and the bottom of the ladder the worst. A score of 6 or more is 

perceived as high life satisfaction[29].  

Statistical Analyses 

Chi-square analyses were used to investigate the relationship between attrition and gender 

and weight status (overweight or obese) respectively. For all other independent variables, t-

test analyses were used to test for differences between groups (continued attendance vs. 

dropout). Logistic regression analyses were conducted to identify markers that could predict 

attrition, including only variables that differed between groups. Within the logistic regression 

models, the Nagelkerke R2 can be interpreted as the approximate variance in the outcome 

accounted for by the predictor variables, whereas the Wald test is used to evaluate the 

contribution of each individual predictor. The sample of N=191 is sufficient to achieve a 

stable prediction[30,31] and a-priori power estimates showed an increased dropout 

probability of 20% due to an individual predictor, would be detected with power of 80% given 

the sample of N=191.[32] A post hoc power analysis revealed that for each binary predictor 
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variable odds ratio of 2.0 could be detected with a power of .75 given a dropout percentage 

of 37% (α=.05, N=191).[32] 

RESULTS 

Of the 191 participants enrolled in the ambulatory treatment programs, 69 were categorized 

as overweight (36%) and 122 as obese (64%) in accordance with the IOTF definition[23]. 

Twenty-nine (15%) participants came from low, 75 (39%) from medium and 86 (45%) from 

high affluent families[22].  Although 121 participants continued treatment for 1 year, 70 

participants (37%) dropped out prematurely. Of these, 40% already dropped out after 4 

months. Attrition was unrelated to therapy module (see Table 1) hence further analyses were 

conducted considering the sample as a whole.  

 

Table 1: Results of Chi-square Test and Descriptive Statistics for attrition by treatment 

module (N=191) 

 Attrition 4 months
a
 Attrition 1 year

b
 

 Continued 

attendance 

Dropout Total Continued 

attendance 

dropout Total 

Individual 

therapy 

85 (85.9%)
c
 14 (14.1%) 99  62 (62.6%) 37 (37.4%) 99 

Group 

therapy 

78 (84.8%) 14 (15.2%) 92 59 (64.1%) 33 (35.9%) 92 

Total 164 28 191 121 70 191 
a
 χ

2
 = 0.04, df = 1, p = .83; Cramer´s V = .02  

b
 χ

2
 = 0.05, df = 1, p =. 83; Cramer´s V = .02 

c
 Percentage reflect percentage of cases within treatment module 

 

Results of the Chi-square analyses revealed that although gender and family 

affluence were unrelated to attrition (χ2(1, N=191)= 0.62, p=.43, and χ2(2, N=190)= 2.51, 

p=.29, respectively), participants with obesity were more likely to dropout than participants 

with overweight (χ2(1, N=191)= 6.71, p=.01). For all other variables, descriptive statistics and 

t-test results are presented in Table 2.  
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Table 2: Descriptive statistics and t-test results for continued attendance and dropout groups 

 Continued 

attendance  

(n = 121) 

Dropout  

(n = 70) 

   

Variable Mean SD Mean SD p  t d 

Demographics        

    Age in years 11.77 2.39 12.59 2.53 .03 2.24 0.33 

Anthropometrics & 

Metabolism 

       

    BMI-Z Score 2.43 0.55 2.73 0.55 ˂.001 3.60 0.55 

    Change in BMI-Z score  

    after 4 months* 

.10 .20 .10 .21 .81 .24 .04 

    Glucose in mg/dl 86.42 6.85 86.63 6.23 .83 0.21 0.03 

    Insulin in mIU/l 14.11 7.07 20.20 9.78 ˂.001 4.94 0.71 

    Cholesterol in mg/dl 

         HDL  

         LDL 

 

54.91 

93.23 

 

13.33 

27.24 

 

52.00 

92.81 

 

11.09 

32.42 

 

.13 

.92 

 

1.54 

0.10 

 

0.24 

0.01 

    Triglycerides in mg/dl 88.38 43.59 110.10 70.46 .01 2.62 0.37 

    HOMA-IR 3.04 1.64 4.37 2.22 ˂.001 4.69 0.68 

Psychosocial parameters  

(self-report) 

       

    SDQa-conduct 2.23 1.45 2.69 1.59 .04 2.06 0.30 

    SDQa-peer relations 2.49 1.93 2.57 1.90 .78 0.28 0.04 

    SDQa-hyperactivity 4.10 1.87 4.33 2.13 .43 0.79 0.11 

    SDQa-emotional symptoms 3.61 2.30 3.64 2.39 .94 0.08 0.01 

    HBSC-perceived health 

1 excellent – 4 poor 

2.31 0.80 2.57 0.89 .04 2.06 0.31 

    HBSC-Subjective healthb 

       -Somatic  

       -Psychological 

 

 

16.87 

15.07 

 

3.02 

3.52 

 

16.61 

14.30 

 

3.24 

3.99 

 

.58 

.17 

 

0.56 

1.36 

 

0.08 

0.21 

    HBSC-self confidence 

1 confident – 5 not confident 

2.18 1.08 2.22 1.07 .84 0.20 0.04 

    HBSC-self perception  

1 content – 5 not content 

2.31 1.21 2.74 1.28 .02 2.29 0.35 
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     HBSC-body satisfaction 

1 satisfied - 4 not satisfied 

2.52 0.81 2.93 0.89 .001 3.26 0.48 

     HBSC-life satisfaction 

1 satisfied – 5 not satisfied 

7.14 1.97 6.75 1.90 .19 1.31 0.20 

a Subscale scores ranging from 0-10 with higher scores reflecting more problems 

b Subscale score ranging from 4-20, with Higher scores reflecting fewer symptoms 

*N=163 as for the 28 children that already dropped out by 4 months no weight data is 

available 

 

Demographic characteristics, anthropometric parameters and biological markers varied 

between groups, showing that participants in the dropout group were older and had higher 

BMI-Z scores, higher insulin levels, higher triglycerides levels and higher insulin resistance 

(HOMA-IR) levels. However, no differences were found for glucose or cholesterol levels. 

With regard to psychosocial parameters, groups differed for conduct problems, perceived 

health, self-perception, and body satisfaction, with scores for the participants who dropped 

out all reflecting more problems or negative perceptions. No differences were found for the 

other three subscales of the SDQ, subjective health, self-confidence or general quality of life. 

In the first regression model we included predictor variables that could be acquired 

using screening methods (i.e. questionnaire and anthropometric data). More specifically, we 

included age, weight status, conduct problems, perceived health, self-perception and body 

satisfaction. The therapy module was also included in the model as a covariate.  The test of 

the full model against a constant only model was statistically significant, indicating that the 

predictors as a set reliably distinguished between participants who continued attending the 

treatment program and those who dropped out (χ2 (7, N=177) = 29.60, p < .001). Although 

Nagelkerke’s R2 of .21 indicated a weak relationship between prediction and grouping, 

overall prediction success was 72% (88% for continued attendance and 43 % for dropout). 

The Wald test demonstrated that the BMI-Z scores and body satisfaction contributed 

significantly to predictions, whereas age, conduct problems, self-perception and perceived 

health did not predict dropout. Participants with higher BMI-Z scores and participants who 
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were less content with their body were 2.84 and 1.69 times more likely to dropout than other 

participants (see Table 3). 

 

Table 3: Predictors of attrition - Screening measures 

  95% CI for Exp(B)   

 Odds ratio Low High Wald p-value 

Type of therapy 

Individual vs. Group  

1.21 0.60 2.46 0.28 .60 

Demographic parameters      

     Age 1.09 0.94 1.25 1.28 .26 

Anthropometric parameters      

     BMI-Zscore 2.84 1.49 5.41 10.10 .001 

Psychosocial parameters      

     SDQ-Conduct problems 1.13 0.88 1.44 0.93 .34 

     Perceived health status 1.03 0.97 1.09 0.77 .38 

     Self-perception 1.26 0.93 1.72 2.15 .14 

     Body satisfaction 1.69 1.11 2.57 5.94 .02 

Constant .001   15.50 .000 

Nagelkerke R2 = 0.21      

Reference group: dropout 

 

In a second analysis we dichotomized the predictor variables as for each of the   

psychosocial characteristics and biological markers there are cut-offs available for scores in 

the “normal” and “abnormal” range, generally used by clinicians.  For age, we split the group 

based on a developmental change between pre-adolescence (7-12) and adolescence (13-

17). In other words, scores beyond a certain point are clinically or developmentally 

meaningful and may be more interpretable than treating each unit change as having the 
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same effect. Therefore, this analysis demonstrates the predictive power of available clinical 

and developmental categorizations, which are generally used in health care settings, rather 

than consider the linear relationships between the variables and dropout.   

Again the test of the full model against a constant only model was statistically 

significant, indicating that the predictors as a set reliably distinguished between participants 

who continued attending the treatment program and those who dropped out (χ2 (7, N=187) = 

26.44, p < .001), with an overall prediction success of 73% (91% for continued attendance 

and 44 % for dropout). The Wald test demonstrated that age, weight status, and body 

satisfaction contributed significantly to predictions (p ranges between .01 and .03), whereas 

conduct problems, self-perception and perceived health did not predict dropout. Participants 

aged 13-17 years were twice as likely to drop-out of treatment than 7-12-year-old 

participants. Similarly, odds ratios indicated that participants with obesity and participants 

who were discontent with their body were 2.17 and 2.24 times more likely to dropout than 

other participants. Although participants with conduct problems were 2.32 times as likely to 

dropout, this odds ratio failed to reach significance (see Table 4). 

 

Table 4: Predictors of attrition - Screening measures (dichotomised predictor variables) 

  95% CI for Exp(B)   

 Odds ratio Low High Wald p-value 

Type of therapy 

Individual vs. Group  

0.94 0.33 1.79 0.05 .83 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.02 1.03 3.95 4.22 .04 

Anthropometric parameters      

     Weight status  

     Overweight vs. obese 

2.17 1.06 4.41 4.56 .03 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal 

2.32 0.85 6.29 2.71 .10 
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range 

     Perceived health status 

     Good/excellent vs. 

fair/poor      

1.34 0.68 2.63 0.73 .39 

     Self-perception 

     Content vs. discontent 

0.97 0.48 1.96 0.06 .94 

     Body satisfaction 

     Content vs. discontent 

2.24 1.13 4.46 5.34 .02 

Constant 3.93   5.67 .02 

Nagelkerke R2 = 0.18      

Reference group: dropout 

 

In the second model we replaced the weight status variable by other correlates of 

obesity (i.e. HOMA-IR and triglyceride levels). A blood sample is needed to acquire these 

measures. As youth may perceive taking the blood sample as unpleasant and the blood 

sample needs to be analysed in the laboratory, such measures could be perceived as more 

invasive and time consuming. In this second model we did not consider the psychosocial 

variables that did not significantly contribute to the prediction in the first model. Although 

insulin levels also differed between groups, given the high correlation with the HOMA-IR 

levels, only HOMA-IR was used as a surrogate marker for insulin resistance. Again, the Chi-

square analysis indicated that the set of predictors (i.e. therapy module, age, HOMA-IR, 

triglycerides, conduct problems and body satisfaction) were able to reliably distinguish 

between participants who continued attending the treatment program and those who dropped 

out (χ2 (6, N=188) = 28.30, p < .001) and overall prediction success was 69% (87% for 

continued attendance and 38% for dropout). The Wald criterion demonstrated that HOMA-IR 

levels and body satisfaction made significant contributions to predictions, whereas age, 

conduct problems and triglyceride levels did not (see Table 5). The odds ratios indicated that 

participants with higher HOMA-IR levels, and who were less content with their body were 

more likely to prematurely dropout as other participants (see Table 5).  

 

Page 15 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

16 

 

Table 5: Predictors of attritions – Screening measures and biological markers 

  95% CI for Exp(B)   

 Odds Ratio Low High Wald p-value 

Therapy 

Individual vs. Group 

1.22 0.63 2.35 0.34 .56 

Demographic parameters      

     Age 1.04 0.90 1.19 0.23 .63 

Biological markers      

     HOMA-IR 1.31 1.08 1.59 7.23 .007 

     Triclycerides 1.00 1.00 1.01 1.13 .29 

Psychosocial parameters      

     SDQ-Conduct problems 1.17 0.94 1.45 1.85 .17 

     Body satisfaction 1.48 1.01 2.16 4.00 .05 

Constant 0.22   14.19 .000 

Nagelkerke R2 = 0.19      

Reference group: dropout 

 

When repeating this analysis using dichotomised variables, the Chi-square analysis 

indicated again that the set of predictors  were able to reliably distinguish between 

participants who continued attending the treatment program and those who dropped out (χ2 

(6, N=186) = 29.99, p < .001) with an overall prediction success of 73% (90% for continued 

attendance and 42% for dropout). The Wald criterion demonstrated that HOMA-IR levels 

(normal vs. at risk)[33], age, and body satisfaction made significant contributions to 

predictions, whereas conduct problems and triglyceride levels (normal vs. high)[33] did not 

(see Table 6).  

 

Table 6: Predictors of attritions – Screening measures and biological markers (dichotomised 

predictor variables) 

  95% CI for Exp(B)   

 Odds Ratio Low High Wald p-value 

Therapy 0.86 0.45 1.66 0.21 .65 
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Individual vs. Group 

Demographic parameters      

     Age 

     7-12 vs. 13-17 years 

2.08 1.06 4.05 4.56 .03 

Biological markers      

     HOMA-IR 

     Normal vs. at risk 

2.30 1.18 4.48 6.02 .01 

     Triclycerides 

     Normal vs. elevated 

2.03 0.75 5.53 1.93 .17 

Psychosocial parameters      

     SDQ-Conduct problems 

     Normal vs. abnormal range 

2.81 0.96 8.20 3.58 .06 

     Body satisfaction 

     Content vs. discontent 

2.28 1.17 4.44 5.85 .02 

Constant 8.70   8.10 .01 

Nagelkerke R2 = 0.20      

Reference group: dropout 

 

The odds ratios indicated that participants with elevated HOMA-IR levels, participants 

aged 13-17 years, participants reporting conduct problems or those who were discontent with 

their body were at least twice as likely to prematurely dropout as other participants (see 

Table 4). In other words, younger participants with lower levels of insulin resistance and who 

were content with their bodies, were significantly more likely to remain in the program than 

other participants. Although participants with conduct problems were 2.81 times as likely to 

dropout, this odds ratio failed to reach significance (see Table 6). 

DISCUSSION 

Results of this study show that any combination of risk factors increases the likelihood of 

dropout and that youth in the low risk groups are most likely to continue participation to 

ambulatory treatment. The risk factors we identified were either directly related to the weight 

problem (i.e. weight class, HOMA-IR levels or body satisfaction), or more or less 

independent (i.e. conduct problems and age). The results further show that participants  who 
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may benefit most from losing weight (i.e. whose health is most compromised), may be most 

vulnerable to withdraw prematurely. 

Although previous findings on the association between weight status and adherence 

have been inconsistent[10-11], in the current study both anthropometric and biological 

correlates to obesity were predictive of the continued participation in treatment.  This is an 

important finding, although it warrants replication, as results indicate that adolescents with 

obesity and possible pre-diabetes are more likely to dropout and hence may not successfully 

lose weight or change to a healthier lifestyle.  This may have detrimental long-term effects as 

adolescent adiposity has been linked with adult adiposity and carriers long-term health 

risks[34].  

Interestingly, we did not find an association between change in BMI-Z scores after 4 

months and dropout. Previous research has indicated that perceived failure of treatment is 

associated with dropout.[35] In our study we used the BMI-Z score change as indicator of 

treatment success, however such change may not fully reflect youth´ perceptions of 

treatment success. For example, for one person the observed BMI change may match 

expectations, whilst for another the same change may be a disappointment. Future research 

could utilise measures of perceived treatment success in combination with observed 

changes in BMI-Z scores to investigate this relationship further.  

Including predictors as continuous or dichotomous variable in the regression analyses 

yielded differential results. More specifically, age as a continuous variable does not 

contribute significantly to the prediction of dropout whereas age as a dichotomous variable 

does. This could indicate that the linear component of the relationship between age and 

attrition is less important than the non-linear component. This further support our notion that 

the developmental changes occurring from pre-adolescence to adolescence are more 

important than just getting older. For the other predictors results were comparable, however 

the use of clinical cut-offs may be more useful to clinicians when making treatment decisions.  

In line with the results of previous studies[12,35] our findings suggest younger 

children are more likely to continue to attend the program. The age groups in the current 
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study reflect different developmental stages (i.e. transition from child to adolescent). Such 

developmental change may lead to more independence and different 

expectations/responsibilities. This change is paralleled by the transfer into secondary school, 

which in Luxembourg generally occurs when the child is aged 12-13 years. Hence, the age 

division reflects possible changes between primary school aged and secondary school aged 

children/adolescents, which may bring about changes in treatment adherence. The result in 

our study may therefore have resulted from the fact that 7-12 year olds are generally less 

independent than 13-17 year olds and may have been more actively coached by parents to 

continue the treatment such that parents have made sure their children continued attending 

the sessions. Previous research has indeed indicated that family support is important for 

continued participation in weight loss programs[36-38]. Therefore, future research could also 

include parental questionnaires as possible indicators of youth dropout.   

The effect of body satisfaction confirms previous findings, i.e. greater body 

dissatisfaction is generally linked with higher attrition rates[39]. In addition, it may be that the 

extent to which participants were dissatisfied with their bodies lead to unrealistic expectations 

of treatment, which has been shown to contribute to dropout in adults[40] and 

adolescents[38]. 

Although both regression models  are equally successful at explaining variance in 

attrition, the correct prediction of continued participation and dropout is slightly lower in the 

model including biological markers of the level of (un)healthy weight than in the model using 

weight status (i.e. screening measures only). These findings indicate that the extra intrusion 

and effort of taking blood samples for selecting patients for treatment modules may not be 

warranted, although such tests will of course provide the paediatrician with vital information 

for diagnosing health problems. 

By identifying variables as predictors of dropout, and using clinical or developmental 

significant cut-offs we were able to reduce the original classification error rate of 37% to 27%. 

The still relatively unsatisfactory low classification rate of 73% in each model was mainly due 

to difficulties in accurately predicting dropout, whereas the set of variables enabled 91/90% 
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accurate prediction of continued participation in model 1 and 2, respectively. This is a 

significant increase from the 63% observed in the current sample, as well as from 

percentages reported in other samples[10].  From our study, we can conclude that 

ambulatory treatment programs may be most suitable for pre-adolescents who are 

overweight but still content with their bodies and do not display any conduct problems. In this 

regard early intervention programs aimed to prevent obesity may be most effective[41].  For 

teenagers with obesity, who are discontent with their bodies, other treatment programs (e.g. 

inpatient) may be more suitable, especially when behavioural conduct is an issue. This 

finding is in line with previous research indicating that especially older youth with 

psychosocial adjustment problems were most at risk to withdraw prematurely from a weight 

management program[12].  

One limitation of the study relates to the set of predictor variables. Although 

anthropometric and psychosocial variables have been previously identified as predictors of 

dropout[10-12], other variables that may also contribute to discontinuing treatment were not 

included. For example, although the study included a screening measure for psychosocial 

adjustment problems, a more detailed psychological assessment, including the presence of 

eating disorder pathology, would have provided further information to why some youth 

continued participation whilst others dropped out. Such variables could be considered in 

future studies, as they may increase the success of dropout prediction, even if they may 

prove difficult to be determine by screening (e.g. logistical difficulties, perceived failure of 

treatment). Another limitation is the fact that from our data we cannot determine to what 

extent continued attendance to treatment reflects the adherence to the treatment program. 

Furthermore, although the all-Caucasian sample may be representative of the 

Luxembourgish society (i.e. 89% of people living in Luxembourg in 2007 had a 

European/Caucasian background[42]), it may reduce the generalizability to other countries 

and settings. 

In closing, the identification of patients who may be more likely to stay in an 

ambulatory program may be relatively easily determined based on a simple questionnaire, 
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combining the SDQ and items of the HBSC. Such questionnaire may not take longer than 10 

minutes to complete and in combination with anthropometric and demographic information 

will provide valuable information to the specialist to guide his/her decision which treatment 

program may best suit the patient.  
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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No Recommendation 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract – we have indicated the study´s design in both Title and Abstract (page 3) 

(b) Provide in the abstract an informative and balanced summary of what was done 

and what was found – Abstract (page 3) 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

- page 5 

Objectives 3 State specific objectives, including any prespecified hypotheses - page 6 

Methods 

Study design 4 Present key elements of study design early in the paper - page 6-7 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection - page 6-7 

Participants 6 (a) Retrospective longitudinal study—Give the eligibility criteria, and the sources 

and methods of selection of participants - page 6 

Variables 7 Clearly define all outcomes, predictors, potential confounders, and effect modifiers. 

Give diagnostic criteria, if applicable - page 7-9 

Data sources/ 

measurement 

8  For each variable of interest, give sources of data and details of methods of 

assessment (measurement) - page 7-9 

Bias 9 Describe any efforts to address potential sources of bias – page 6 

Study size 10 Explain how the study size was arrived at - page 9-10 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why - page 7-9; page 13 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 

- page 9 

(b) Describe any methods used to examine subgroups and interactions – page 10-17 

(c) Explain how missing data were addressed - N/A 

(d) Retrospective longitudinal study —If applicable, describe analytical methods 

taking account of sampling strategy - page 6 

Continued on next page
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Results 

Participants 13 (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, and 

analysed - page 6; page 10-13 

Descriptive 

data 

14 (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders - page 6 

(b) Indicate number of participants with missing data for each variable of interest - page 10-13 

Outcome data 15 Retrospective longitudinal study —Report numbers of outcome events or summary measures - 

page 7-9 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included - page 12-17 

(b) Report category boundaries when continuous variables were categorized - page 7-9; page 13 

Other analyses 17 Report other analyses done (response letters) 

Discussion 

Key results 18 Summarise key results with reference to study objectives - page 17-19 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision - 

page 20 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence - page 18-20 

Generalisability 21 Discuss the generalisability (external validity) of the study results - page 20 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 

for the original study on which the present article is based - page 22 

 

Page 30 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014811 on 3 S

eptem
ber 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/

