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Abstract

Overweight is an extra burden for adolescent development and can trig-
ger severe physical and psychosocial problems. This cross-sectional correla-
tional study aimed to analyze the association between treatment adherence 
and obesity-related quality of life among overweight adolescents. The sample 
consisted of 94 adolescents attending a specialized Pediatric Obesity Clinic in 
Portugal, 48.94% of whom were boys and 51.06% girls, with a median age of 
14.17 years (SD = 1.51). A positive correlation was found between obesity-re-
lated quality of life and adherence to weight control. The influence of parents 
and caregivers on the adherence to weight control is significantly associated 
with increased physical comfort, better social life and family relations. These 
results highlight the importance of behavioral change and adherence to weight 
control as pillars of a better quality of life among overweight adolescents. 
Obesity management programs need to focus on multiple criteria of treatment 
effectiveness, such as obesity-related quality of life. 
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Introduction

According to the World Health Organization (WHO), 170 million children (aged under 18) are now 
estimated to be overweight. Obesity is currently the fifth leading risk factor for early mortality and is 
responsible for 7-41% of malignant disease cases, 44% of diabetes and 23% of ischemic heart disease 
cases 1. The condition, which is considered by the WHO to be the primary cause of global prevent-
able diseases, leads to a significant decrease in life expectancy, particularly due to the vast number of 
associated comorbidities 2,3. Portugal has the sixth highest obesity rate among European countries 4.

Adolescence is a stage of life characterized by dramatic changes in the process of growth and 
development. Obesity may add an extra burden to this already complex process 5. It is essential to 
invest in effective treatment of overweight adolescents 6, because adolescent obesity: (a) has a signifi-
cant impact on physical and psychosocial health, (b) is an important risk factor for early morbidity and 
mortality in adulthood, and (c) is a major threat to the sustained increase in life expectancy 7.

Obese adolescents often present a lower quality of life in the physical, psychosocial, emotional, 
and school functioning domains, when compared to non-obese adolescents of a similar age 2,5,8. 
Moreover, the psychosocial morbidities are usually underestimated by both parents and health pro-
fessionals, despite their negative impact on adolescent development 7. Overweight adolescents often 
suffer from social rejection, feel discriminated and stigmatized at school, have a poor self-image and 
are at increased risk of developing low self-esteem and depression 9,10.

Treating overweight patients implies adherence to behavioral changes 11,12,13,14. There is little data 
on adherence rates to weight loss in interventions targeting adolescents and on their measurement 
and evaluation 15. It is estimated that there is a 50% treatment dropout rate among obese adolescents, 
and that less than 5% are able to maintain the weight loss after five years 15.

The success of any intervention in this field lays in the control of individual needs and promotion 
of adherence to weight control treatment and behavioral change strategies 13,16. There is evidence 
that treatment adherence is critical for effective weight control management. Therefore, focusing on 
adherence can be the best investment for success 17,18.

Treatment adherence is defined by WHO 18 as the extent to which a person’s behavior (e.g. taking 
medication, following a diet, and/or executing lifestyle changes) corresponds with agreed recom-
mendations from a health care provider. A better understanding of the phenomenon of therapeutic 
adherence in children tailored to family needs may facilitate health care delivery 19.

The success of a weight management intervention may depend on understanding the needs of 
overweight adolescents and how much and in which ways their health-related quality of life (HRQOL) 
is impaired 20. Some of the HRQOL predictors were already identified, such as gender, depressive 
symptoms, classroom social support, age and socioeconomic status 21.

To our knowledge, this is the first study that analyzes the association between treatment adher-
ence and quality of life among overweight adolescents. The main objective of this research was to 
investigate the association between adherence to weight control and HRQOL among overweight 
adolescents. It was hypothesized that a higher adherence to weight control was associated with  
better HRQOL.

Methods

Study design and participants 

This study is based on Pender’s Health Promotion Model 11. In this study we measure the core com-
ponents of the model, namely the “individual characteristics and experiences” (e.g. anthropometric 
and sociodemographic variables), the “behavior-specific cognitions and affect” (e.g. self-efficacy and 
adherence behaviors; parental and provider influence; friends and school influence and perceived 
benefits). Pender’s model represents a multidimensional view of health promotion behaviors 12, 
and considers that the greater the commitments to a specific plan of action, the more likely health-
promoting behaviors are to be maintained over time. Health promoting behaviors should result in 
improved health, enhanced functional ability and better quality of life at all stages of development 12.
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This cross-sectional correlational study was conducted based on a secondary analysis of a previ-
ous data set. Data were obtained from the first wave of an ongoing controlled trial 22 of an Internet-
based adolescent obesity intervention programme. Participants (N = 94) are adolescents treated at 
the Pediatric Obesity Clinic of the Santa Maria Hospital (a tertiary referral hospital in Portugal), aged 
between 12 and 18 years, fulfilling the U.S. Centers for Disease Control and Prevention (CDC) criteria 
for overweight (body mass index – BMI percentile ≥ 85th). Exclusion criteria were the presence of 
severe psychopathology, inability to communicate in writing, pregnancy and having been proposed 
for bariatric surgery. These adolescents were already following the standard clinical program, which 
includes a baseline evaluation session with a pediatrician, nutritionist and exercise physiologist for 
initial screening, with follow-up appointments every 3 to 4 months. Sample recruitment had the sup-
port of the clinical staff. All eligible adolescents with appointments between January 1st and December 
31st 2012 were invited to participate (n = 140).

Measures

Data were obtained from the first wave of an ongoing controlled trial (baseline evaluation) 22. Data 
were collected from different sources: clinical files (demographic, anthropometric, behavioral vari-
ables); and self-report instruments (Adherence to Weight Control Questionnaire – AWCQ, Impact of Weight 
on Quality of Life – IWQOL). We also calculated the time elapsed since the first visit until the recruit-
ment date to this study (in months). 

•	 Demographic variables

The information regarding the adolescent demographic variables was collected from the clinical file 
(information obtained by the clinical staff), including age, gender, parental profession and parental 
education. Information on parental profession were collected according to the Portuguese Classifica-
tion of Occupations and later grouped according to the differentiation degree, into class 1 (managers 
and professionals), class 2 (technicians and associate professionals; clerical support workers; service 
and sales workers) and class 3 (skilled agricultural, forestry and fishery workers; craft and related 
trades workers; plant and machine operators, and assemblers; elementary occupations). The higher 
the class, the higher the differentiation. Information on parental education were grouped into “none”, 
“first cycle” (1st to 4th year), “second cycle” (5th and 6th year), “third cycle” (7th to 9th year), “secondary 
education” (10th to 12th year) and “higher education” (university education and polytechnic educa-
tion). In this study we consider the differentiation degree of parental occupation and the parental 
education as proxy indicators of socioeconomic status 23.

•	 Anthropometric variables

Anthropometric indicators (BMI percentile, BMI z-score and waist circumference percentile) and 
measures (hip circumference) were obtained by trained health professionals at the clinic, based on 
the International Standards for Anthropometric Assessment 24. BMI cut-offs endorsed by the CDC 25 were 
used.

•	 Behavioral variables

The information regarding the behavioral variables was collected from the clinical file (information 
obtained by clinical staff). 

Weekly physical activity was measured by asking adolescents how many hours they spent doing 
structured physical activity in a typical week (hours/week) 22. The concept of structured physical 
activity was explained during the clinical interview.

Screen time was obtained by asking adolescents the average number of leisure-time hours they 
spent playing video games and watching television, DVDs or videos, for both weekdays and weekend 
days (hours/week) 22.
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•	 AWCQ

This was an instrument developed and validated by Sousa et al. 26. This screening tool measures 
“Treatment Adherence to Weight Control” (TAWC) and the “Risk of Non-Adherence to Weight Con-
trol” (RNAWC) in adolescents, with a five-point Likert-type format. The TAWC scale was designed 
to evaluate the adherence behaviors/strategies as well as the intention/expectation of adherence, 
including the perception of benefits, interpersonal influences and self-efficacy. The RNAWC scale 
was designed to evaluate the perception of barriers to adherence. The TAWC (29 items) includes four 
subscales: SEA (Self-Efficacy and Adherence Behaviors), PPI (Parental and Provider Influence), FSI (Friends 
and School Influence) and PB (Perceived Benefits). The RNAWC (7 items) presented a one-factor solution. 
Both scales presented good reliability values (0.908 and 0.770) and a five-point Likert-type format. A 
high TAWC score corresponds to a greater treatment adherence. Furthermore, a high RNAWC score 
corresponds to a greater risk of non-adherence. Results may vary from 1 to 5.

•	 IWQOL

This questionnaire consists of 27 items organized into four factors (physical comfort, body esteem, 
social life and family relations). The original questionnaire is the IWQOL-Kids from Kolotkin et al. 27 
that was translated to Portuguese and validated by Palmeira et al. 28 with 522 adolescents, presenting 
internal consistency values between 0.75-0.93 (0.934 for the total scale). For the purpose of this study 
we used the Portuguese version. A high IWQOL score corresponds to a better obesity-related quality 
of life. Results may vary from 1 to 100.

Data analysis

Descriptive statistics, including measures of frequency, central tendency, and distribution were used 
to describe the sample characteristics and study variables. All analyses were carried out using bilateral 
tests and alphas of 0.05. Nonparametric tests were used in inferential statistics, due to a non-normal 
distribution of the data. Spearman correlations were used to assess the associations between the 
variables and test the hypothesis. All analyses were conducted using version 18 of the SPSS software 
(SPSS Inc., Chicago, U.S.A.). 

Procedures

This study was approved in January 2012 by the Ethics Committee for Health (Lisbon, Portugal) and 
funded by the Foundation for Science and Technology (PTDC/DTP-PIC/0769/2012). All eligible 
adolescents and respective parents that agreed to participate in this study signed an informed con-
sent form where the study objectives were explained, in accordance with the Declaration of Helsinki 
and the ethical principles of the American Psychological Association. Confidentiality and voluntary 
participation were assured. 

Results

The sample consisted of 94 adolescents who are attending a specialized Pediatric Obesity Clinic, in 
Portugal, 48.94% of whom were boys and 51.06% girls, with a median age of 14.17 years (SD = 1.51). 
The descriptive results of the variables are described in Table 1. The mean BMI z-score was 2.065 (SD =  
0.377), corresponding to a mean BMI percentile of 97.362 (SD = 2.193). Parents with a higher educa-
tion were a minority (6.4% of fathers; 10% of mothers) and many parents work in “services and sales” 
(25.6% of fathers; 28.2% of mothers).The high percentage of unemployed parents is of note (11.5% 
of fathers; 9% of mothers). Statistically significant differences between genders were only found for 
screen time (U = 157.000, p = 0.033), with boys spending more time in front of screens (24.820 ± 
11.709 vs. 17.625 ± 10.454).
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Table 1

Characteristics of the participants by age, previous treatment length, adherence to weight control, obesity-related quality 
of life, anthropometric and behavioral variables.

Variables Boys (n = 46) Girls (n = 48) Total (N = 94)

M SD M SD M SD

Age 14.457 1.441 13.896 1.533 14.170 1.507

Anthropometric variables

BMI z-score 2.157 0.360 1.989 0.364 2.065 0.377

BMI percentile 95.692 14.643 96.980 2.177 97.362 2.193

Waist circumference percentile 92.000 3.114 91.848 3.337 91.797 3.368

Hip circumference (cm) 109.26 10.24 109.43 11.86 109.10 10.67

Behavioral variables

Weekly physical activity (hours/week) 5.28 4.41 3.60 2.41 4.50 3.69

Screen time (hours/week) 24.82 11.71 17.63 10.45 21.62 11.62

Previous treatment length (months) 26.21 28.54 19.88 23.60 23.08 26.25

Adherence to weight control *

Self-efficacy/Adherence behaviors 3.266 0.866 3.197 0.807 3.230 0.832

Parental and provider influence 4.450 0.481 4.494 0.683 4.473 0.590

Friends and school influence 3.415 0.844 3.542 0.777 3.480 0.808

Perceived benefits 4.230 0.775 4.241 0.975 4.236 0.878

TAWC total score 3.724 0.578 3.736 0.581 3.730 0.576

Risk of non-adherence 2.676 0.955 2.344 0.741 2.506 0.864

Obesity-related quality of life **

Physical comfort 79.601 24.083 85.319 17.165 82.491 20.959

Body esteem 71.732 27.117 61.096 28.206 66.357 28.036

Social life 83.514 22.012 82.801 22.246 83.154 22.013

Family relations 92.844 17.714 94.770 15.060 93.817 16.365

IWQOL total score 80.789 20.266 78.823 17.780 79.795 18.972

IWQOL: Impact of Weight on Quality of Life; M: median; TAWC: Treatment Adherence to Weight Control;  
SD: standard deviation. 
* Scale range: 1-5; 
** Scale range: 1-100.

Regarding weight control adherence (scale range: 1-5), the overall risk of a non-adherence score 
was 2.506 ± 0.864, while for the overall treatment adherence score, the value rose to 3.730 ± 0.576. Of 
note are the high levels of PB and PPI.

The obesity-related quality of life score (scale range: 1-100) was 79.795 (SD = 18.972). Among the 
subscales, the higher values were found in “family relations” (93.817 ± 16.365) and the lowest values 
in “body esteem” (66.357 ± 28.036). 

Association between treatment adherence and obesity-related quality of life 

The analysis of the correlation between treatment adherence and IWQOL (Table 2) revealed that the 
larger the self-efficacy/adherence behavior index, the higher the body esteem (rs = 0.282, p < 0.01) and 
the obesity-related quality of life index (rs = 0.275, p < 0.01). 

The influence of parents and health professionals on the adherence to weight control is associated 
to an increased rating of physical comfort (rs = 0.253, p < 0.05), social life (rs = 0.237, p < 0.05), family 
relations (rs = 0.326, p < 0.01) and obesity-related quality of life index (rs = 0.236, p < 0.05). 

Finally, results indicate that overall higher indices of adherence to weight control are associated to 
several higher indices of IWQOL (coefficients between 0.225 and 0.289, p < 0.05).
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Table 2

Spearman correlations between obesity-related quality of life and adherence to weight control.

Variables PC BE SL FR IWQOL total 
score

Adherence to weight control

Self-efficacy/Adherence behaviors 0.165 0.282 * 0.175 0.112 0.275 *

Parental and provider influence 0.253 ** 0.148 0.237 ** 0.326 * 0.236 **

Friends and school influence 0.116 0.120 0.149 0.162 0.154

Perceived benefits 0.070 -0.176 -0.006 -0.022 -0.118

TAWC total score 0.225 ** 0.246 ** 0.251 ** 0.198 0.289 *

Risk of non-adherence -0.099 -0.145 -0.108 -0.070 -0.154

BE: body esteem; FR: family relations; IWQOL: Impact of Weight on Quality of Life; PC: physical comfort; SL: social life; 
TAWC: Treatment Adherence to Weight Control. 
* p-value < 0.01; 
** p-value < 0.05.

The risk of non-adherence does not significantly influence treatment adherence or obesity-
related quality of life scores (p > 0.05).

Regarding the fact that these adolescents were already following the standard clinical program, 
the influence of the previous treatment length on treatment adherence and obesity-related quality of 
life was further analyzed. Results indicate that the time elapsed since the first appointment does not 
significantly influence treatment adherence or obesity-related quality of life scores (p > 0.05). 

Discussion

With its focus on weight control treatment, this study analyzed the influence of treatment adherence 
on obesity-related quality of life. It has long been understood that treatment adherence is essential for 
successful weight control 11,12,13,14.

In this research, the “adherence to weight control” domains that scored higher were benefit 
perception and recognition of parental/provider influence. The risk of nonadherence was moder-
ated, highlighting the fact that overweight adolescents experience several barriers to participation 
in behavioral change interventions. The problem of non-adherence remains a challenge for both 
health professionals and researchers and is responsible for a significant number of people not getting 
the maximum benefit from treatment, leading to poor health outcomes, reduced quality of life and 
increased health care costs 29.

Noteworthy is the significant correlation between obesity related quality of life and adherence 
to weight control. A closer look showed that the influence of parents and caregivers is significantly 
associated with increased physical comfort, better social life and family relations. Several authors 
recognize that regular contact with health professionals during the behavioral change process is likely 
to improve therapeutic adherence 30,31,32, and that parental involvement and adolescents’ motivation 
are the key for a successful adherence to behavioral change 33.

These results highlight the importance of keeping adolescents motivated throughout the whole 
weight management process. Along the same lines, the U.S. National Institute of Health stressed the 
importance of motivating for weight loss as a key factor in assessing whether the individual is pre-
pared to start treatment and to adjust to the necessary lifestyle changes 31.

These results highlight the importance of behavioral change and adherence to weight control as 
pillars of a better quality of life among overweight adolescents. Obesity management programs need 
to focus on multiple criteria of treatment effectiveness, such as obesity-related quality of life.
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A number of strengths and limitations should be borne in mind when considering the results 
reported here. The main strength of this research is its use of obesity specific instruments, that are 
typically more sensitive than generic instruments to changes in quality of life that result from treat-
ment 21, making it possible to reduce the confounding influence of medical comorbidities. 

Study limitations include the non-randomized nature of the study, differential exposure to weight 
loss treatment and the limited amplitude range of BMI percentiles, limiting a full exploration of dif-
ferences in psychosocial variables. Future research should use a larger randomized sample, with a 
larger BMI variance, as well as use complementary techniques of multivariate analysis.

Conclusions

These results underscore the importance of routinely assessing quality of life when treating over-
weight adolescents due to a positive correlation between obesity-related quality of life and adherence 
to weight control. Promoting the influence of parents and caregivers may lead to increased physical 
comfort, and better social lives and family relations.

It is likely that assessing and fostering adherence to weight control in the context of pediatric 
interventions have implications for both improved IWQOL and weight management outcomes.

Tailored obesity management programs need to focus not only on controlling BMI, but also on 
other important treatment effectiveness outcomes, such as obesity-related quality of life.
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Resumo

O sobrepeso representa um ônus adicional para o 
desenvolvimento do adolescente e pode provocar 
problemas físicos de psicossociais. Este estudo cor-
relacional transversal teve como objetivo analisar 
a associação entre adesão terapêutica e qualidade 
de vida associada à obesidade entre adolescentes 
com sobrepeso. A amostra consistia em 94 adoles-
centes que frequentavam uma clínica pediátrica 
especializada em obesidade em Portugal (48,94% 
meninos; 51,06% meninas), com mediana de idade 
de 14,17 anos (DP = 1,51). Foi demonstrada uma 
correlação positiva entre qualidade de vida rela-
cionada à obesidade e adesão ao controle de peso. 
O estudo mostra uma associação positiva entre a 
influência dos pais e cuidadores sobre a adesão ao 
controle de peso e o aumento do conforto físico e 
a vida social e relações familiares. Os resultados 
destacam a importância de mudanças comporta-
mentais e adesão ao controle de peso como pilares 
para uma melhor qualidade de vida entre adoles-
centes com sobrepeso. Os programas para o mane-
jo da obesidade devem priorizar múltiplos critérios 
de efetividade terapêutica, tais como qualidade de 
vida relacionada à obesidade. 
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Resumen

El sobrepeso representa una carga adicional para 
el desarrollo del adolescente y puede provocar pro-
blemas físicos y psicosociales. Este estudio corre-
lacional transversal tuvo como objetivo analizar 
la asociación entre adhesión terapéutica y calidad 
de vida, asociada a la obesidad entre adolescentes 
con sobrepeso. La muestra consistía en 94 adoles-
centes que frecuentaban una clínica pediátrica, 
especializada en obesidad en Portugal (48,94% 
niños; 51,06% niñas), con una media de edad de 
14,17 años (DP = 1,51). Se demostró una corre-
lación positiva entre calidad de vida relacionada 
con la obesidad y adhesión al control de peso. El 
estudio muestra una asociación positiva entre la 
influencia de los padres y cuidadores sobre la ad-
hesión al control de peso y el aumento de confort 
físico, la vida social y relaciones familiares. Los 
resultados destacan la importancia de cambios 
comportamentales y de adhesión al control de peso 
como pilares para una mejor calidad de vida entre 
adolescentes con sobrepeso. Los programas para el 
manejo de la obesidad deben priorizar múltiples 
criterios de efectividad terapéutica, tales como ca-
lidad de vida relacionada con la obesidad. 
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