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Introduction 
Obesity is the most common chronic metabolic dis-

order among children and adolescents in well developed 
countries. According to the World Health Organization 
(WHO), it is the most widespread medical problem in 
childhood. Since 1985, in accordance with WHO, obesity 
is classified as a disease [1]. It is difficult to estimate the 
scale of the problem because number of children, who 
suffer from obesity has increased significantly in recent 
twenty years. 

According to the study from 2013, overweight con-
cern 14% of children in the World. Almost 20% of Euro-
pean children struggle with overweight and obesity [2]. 
In Polish children population, obesity was diagnosed in 
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Abstract
Objective: The aim of the study was to evaluate the effectiveness of behavioral therapy in childhood obesity in 
metabolic outpatient clinic. 
Material and methods: Records of the 587 (289 boys) obese children in the age of 10.73 ± 3.57 were retro-
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greater weight loss was found in boys (∆BMI Z-score: 0.28 SD vs. –0.15 SD). Improvement of the nutritional 
status (∆BMI Z-score) correlated with the age of children and the initial weight (vs. age: r = 0.233, p < 0.01; vs. 
BMI Z-score: r = –0.610, p < 0.00001). Further follow-up showed a reduction in the number of children con-
tinuing the treatment (at the 3rd visit: 28.3%; at the 4th visit: 19.1%; at the 5th visit or more: 12.7%). In children, 
who remained under control of the outpatient clinic, a reduction in BMI z-score (p < 0.00001) was observed 
from the 3rd visit. 
Conclusions: Behavioral therapy on the outpatient clinic level is effective, but its effectiveness is pointedly 
reduced by the high number of children and their parents who avoid the treatment or refuse to continue this 
model of therapy. The essential challenge is to keep the motivation of both parents and children. 
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3.7% girls and 3.6% boys [3,4], and this is the reason why 
we should pay special attention to these children in clini-
cal practice. In consequence, they are likely to stay obese 
in future. 

The obesity epidemic is a serious and growing prob-
lem for public health systems worldwide [5-7], affecting 
all age groups including very young children [8]. The 
main and the most important problem of obesity are the 
short- and long-term consequences. Obesity can lead to 
numerous comorbidities such as diabetes mellitus type 2, 
hypertension, hyperlipidemia, or metabolic syndrome 
[8,9]. These progressive disorders lead to decline life ex-
pectancy. Regardless of multiple organic diseases, obesity 
often conduce to psychological distresses because is inev-
itably accompanied by discrimination and stigmatization 
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[10,11]. It leads to emotional deprivation and social-life 
impairment. Prevention and early treatment of obesity 
are crucial to restrain the epidemic, making children one 
of the main target groups for public health interventions. 

Outpatient clinic treatment are the crucial part of 
public health interventions because they have frequent 
personal contacts with the patients and their families, 
and can play an important role in the prevention, early 
diagnosis, and treatment of childhood obesity. 

The problem is broad-based. We can observe notice-
able increase in prevalence of obesity. It is caused by a lot 
of various factors. Mainly due to changes in the environ-
ment and behavior relating to diet and activity. Biological 
and socio-economic factors are important [12,13]. Nowa-
days, it is little to know about the impact of genetic causes 
on obesity developing. Increasingly popular epigenetics 
may play a  significant role in evolution of this disorder 
[14]. However, the precise etiology is still not known. 

The most difficult matter is the treatment. What we 
can do now, in primary care, is behavioral therapy [9,15]. 
Behavioral treatment is an approach used to help indi-
viduals to develop a set of skills to improve or even nor-
malize their weight. It is more than helping children to 
decide what to change; it is helping them to recognize 
how to change. The behavior change process is facilitat-
ed through the use of self-monitoring, goal setting, and 
problem solving [16]. 

We still know few about the effectiveness of this treat-
ment, and the number of articles considering this method 
is scarce [17-19]. More studies are needed to asses this 
kind of therapy in obese children. Additionally, this ther-
apy is regarded to be not effective enough, and bariatric 
surgery is now more often considered in pediatric pop-
ulation. However, it seems to be the last-choice solution 
and applied only in the morbidly obese adolescents. Ac-
cording to these questions, we decided to evaluate the ef-
fectiveness of behavioral therapy as a non-invasive way of 
treatment in outpatient clinic dedicated to the childhood 
obesity therapy within the third level of the Polish health 
care system. 

Material and methods 
Study group (SG) comprised of 589 (289 boys, 298 

girls) obese children. Mean age was 10.73 ± 3.57. We did 

not observe significant differences of age between sub-
groups of boys and girls, respectively (11.02 years SD 
3.71 vs. 10.82 years SD 3.94). More than 70% of children 
lived in cities, with over 100,000 of citizens. The retro-
spective case-control study was conducted in the Met-
abolic Outpatient Clinic in Children’s Hospital in Kato-
wice between 2014 and 2016, with data from years 2005 
to 2016. Exclusion criteria comprised secondary causes 
of obesity such as chronic intake of certain drugs, endo-
crinopathies, genetically determined disorders, and oth-
er chronic diseases. As far as the therapy is concerned, 
only behavioral treatment was introduced. The therapy 
included lifestyle modification, and the children were 
encouraged to increased physical activity and change 
eating patterns. Moreover, they were supported by the 
dietician and psychologist. Obesity was determined 
according to the WHO growth references for chil-
dren from 2007. We used BMI z-score for age and sex. 
Children with z-score +2SD or more were classified as 
obese. Patients have visited outpatient clinic every three 
months. Each time, anthropometric measurements such 
as height, weight, and body mass index (BMI) were per-
formed. Weight was measured in the standing position, 
with an accuracy of 100 g. Height was obtained in the 
standing position with a fixed stadiometer, with an accu-
racy of 1 cm. Body mass index was calculated using the 
standard formula (kilograms per meter squared). BMI 
z-scores were derived using WHO AnthroPlus, version 
1.0.4 (based on the World Health Organization growth 
references). Comparative analysis of the groups for the 
variables with normal distribution was performed us-
ing the Shapiro-Wilk test. Analysis for qualitative vari-
ables was carried out using a  chi-square test. Analysis 
for quantitative variables with normal distribution was 
carried out using T-test. Analysis for quantitative vari-
ables without normal distribution was carried out using 
Mann-Whitney U test. Correlation coefficient was signi-
fied by Pearson correlation. All results were analyzed in 
the Statistica™ 12 PL software. The criterion of statistical 
significance was set as p < 0.05. 

Results 
General characteristics of study group are presented 

in Table 1. Initial BMI z-score was higher in boys (p = 
0.00001). In subgroup of boys, we noticed higher BMI 
than in subgroup of girls, respectively (p = 0.006). Great-
er weight loss and reduction of BMI z-score was found in 
subgroup of boys than in girls, respectively (–1.37 kg SD 
2.85 vs. –0.45 kg SD 4.89); (∆BMI z-score –0.28; SD 0.38 
vs. –0.18; SD 0.36). Improvement of the nutritional status 
(∆BMI Z-score) correlated with the age of children and 
the initial BMI z-score (vs. age of children r = 0.154, p = 
0.003 [Figure 1]; vs. BMI z-score: r = –0.371, p < 0.00001 

Table 1. General characteristics of subgroups boys and girls 

Boys Girls p

Age (years) 11.02 ± 3.71 10.82 ± 3.94 0.47

Weight (kg) 67.96 ± 26.95 61.09 ± 25.75 0.001

BMI (kg/m2) 28.57 ± 5.54 27.26 ± 6.09 0.006

BMI z-score 3.29 ± 1.23 2.66 ± 1.03 0.000001
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[Figure 2]). We did not observe statistical correlation be-
tween BMI z-score and birth weight (p > 0.05). 

At follow-up visit for an average of 3 months, with 
a  66.8% of the children reported, an improvement was 
observed in 70% of them. Further follow-up showed a re-
duction in the number of children continuing treatment: 
at the 3rd visit: n = 172 (29.8%); at the 4th visit: n = 110 
(19.1%); at the 5th visit or more: n = 70 (12.3%) (Figure 3).  
However, a  constant decrease in BMI Z-score was ob-
served until the 5th visit (Figure 4). 

In children, who remained under control of the out-
patient clinic, a reduction in BMI z-score (p < 0.00001) 
was observed from the 3rd visit. 

No statistically significant differences were found be-
tween the age of children, average BMI, and BMI z-score 
of children, who came only on first visit and those who 
were continuing the treatment. 

Discussion 
Our study confirmed that the behavioral therapy on 

the outpatient clinic level can be effective in the obese 
children, as we found a significant improvement of BMI 
z-score at follow-up visits. The participants in our study 
had a mean reduction in BMI z-score of 0.43 at third visit 
(i.e., six months observation). In a study by Videira-Silva 
et al., a  reduction in BMI z-score of only 0.05 SD were 
reported, after similar period of intervention. It should be 
noted that children who took part in this study attended 
pediatric and nutrition consultations. This investigation 
compared two groups: first group consisted of children 
with traditional pediatric consultation, and second in-
volved patients with physical activity (PA) consultation. 
In the second group, BMI z-score significantly decline 
(–0.05 vs. –0.12) [20]. In our research, we observed that 
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Figure 1. Correlation between age of children and delta BMI 
z-score measured on 2nd visit
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Figure 4. Average delta BMI z-score on particular visit and 
statistical differences between them 

12

10

8

6

4

2

0

–2
 –3.5 –3.0 –2.5 –2.0 –1.5 –1.0 –0.5 0 0.5 1.0 1.5

DBMI Z-score

BM
I Z

-s
co

re

Figure 2. Correlation between BMI z-score and delta BMI 
z-score measured on 2nd visit

Pearson correlation between Age of children and delta BMI Z-score 
measured on 2nd visit. r = 0.154, p = 0.003

Pearson correlation between BMI Z-score and delta BMI Z-score 
measured on 2nd visit. r = –0.371, p < 0.00001



Piotr Gibała, Anna Springwald, Patrycja Różana, Ewa Małecka-Tendera, Paweł Matusik

14 Nutrition, Obesity & Metabolic Surgery 1; March 2018

from the first until the last visit in outpatient clinic, the 
reduction of BMI z-score was 0.52 SD. Kolsgaard et al. re-
ported reduction in BMI z-score after one year of lifestyle 
intervention by 0.13 SD [21]. Study conducted by Bocca 
et al. reported that the reduction of BMI z-score amounts 
to 0.28 during 36-month follow-up [22]. Another work 
compared the effects of a multidisciplinary intervention 
program, with a usual-care program during 12 months of 
therapy, showing BMI z-score reduction as –0.6 vs. –0.3 
SD [23]. The treatment has to be comprehensive and in-
volve multifarious activities to be successful. 

Stunkard et al. emphasized that behavioral therapy is 
not simply the third component of the treatment, apart 
from diet and exercises, but represents an expertise-driv-
en approach to improving diet and physical activity using 
behavioral principles [17]. Similar results were obtained 
by Rajjo et al. [18], where the effectiveness of combined 
interventions consisting of physical activity, dietary mod-
ification, behavioral therapy, and education was demon-
strated. It resulted not only in BMI reduction but also 
systolic and diastolic blood pressure, and triglycerides 
improved results. According to Mazur et al., primary 
health care should have a critical role in obesity manage-
ment, but still it is not performed effectively as a result of 
insufficient competence. The main problem is not elab-
oration of guidelines but creating support systems for 
implementation medical standards in primary care [19]. 
For now, the most effective treatment can be performed 
in metabolic outpatient clinic, but it is not always possi-
ble and sufficient. The access to support overweight and 
obese children should be simpler. 

The other problem is the attitude of general practi-
tioners regarding obesity and their awareness of the Na-
tional Health and Medical Research Council (NHMRC) 
clinical practice guidelines. According to the study of 
Sivertsen et al., only few use these guidelines and the body 
mass index charts to correctly diagnose childhood obesity 
[24]. Among the authors in Dettori et al., almost all gen-
eral practitioners agreed that child overweight and obesity 
was a medical problem, but only half of them have report-
ed changing their practice [25]. Wilfley et al. described the 
conclusions from the conference concerning the improve-
ment of prevention of childhood obesity in USA. The par-
ticipants came to the common conclusion that to achieve 
a clinically significant BMI reduction, behavioral therapy, 
health care of good quality, and taking advantage of proof-
based protocols is essential [26]. 

It should be emphasized that behavioral therapy is re-
lated not only to the children but also to their parents. 
Spence [27] in his study focused on behavioral therapy 
as well as psychoeducation of parents of overweight or 
obese children. His analysis included body mass of par-
ents, socioeconomic status, and health state of the family. 
Schools engage in the fight against increasing epidemic of 

obesity as well. They try to encourage children to strong-
ly involve in physical activity through multiple kind of 
sport. Farmer [28] conducted an interesting investigation 
in New Zealand. In several schools, physical education 
lessons were modified to riskier and posing bigger chal-
lenge for students. In general, schools liked this idea of 
increasing physical activity, and plenty of benefits were 
reported. Unfortunately, it did not reflect in statistically 
significant rise of physical activity or BMI reduction in 
children. We observed higher initial BMI z-score among 
group of boys. Higher prevalence of morbid obesity in 
boys was also confirmed among Chinese children in 
a work by Zhang et al. [29]. Whitlock et al. reported in 
their study that the overall age-adjusted prevalence of 
overweight was significantly greater in males than in fe-
males (5-17 years old) [30]. The most probable reason for 
this phenomenon seems to be the fact that girls (in ado-
lescence period) more often pay attention to their appear-
ance than boys. They are also more aware of their body, 
as slimness determine their attractiveness. We can also 
suspect that boys spend more time surfing on the inter-
net, playing computer games, and watching TV. 

As we found in our study, children’s age plays a signif-
icant role in the treatment. The older the child, the easier 
to lose weight and follow the specialist’s advices as well 
as abide essential rules. It is not surprising that it results 
from increasing awareness of the maturing child. What 
is more, through media, teenagers are also introduced 
to a number of ways to lose weight and achieve this thin 
perfection [31]. According to Chung [34], older children 
more precisely perceived weight status, because their per-
ception of obesity is accurate. 

Moreover, in our investigation, we observed great-
er weight loss in boys than in girls. Similar results were 
obtained by Czerwonogrodzka-Senczyna et al., although 
a  higher reduction of the analyzed indicators was ob-
served in the group of boys [32]. We presume that boys 
in school age are more eager to spend time actively, for 
example playing football with their friends, while major-
ity of girls do not undertake the recommended level of 
daily physical activity [33]. This is also associated with 
higher initial BMI z-score among boys, which was con-
firmed in our study. The more obese children, the greater 
weight loss was observed. They may be more motivated 
to achieve a goal and feel stronger cultural pressure to be 
thinner. Chung et al. also confirmed that obese children 
were engaged in more weight loss behaviors than chil-
dren with lower weight [34]. 

Our study showed that the apparent improvement of 
the BMI was seen only from the third visit. It may result 
from the fact that most of patients visited metabolic outpa-
tient clinic for the second time just to see the results of their 
biochemical tests. Their motivation was too low to contin-
ue the therapy and change their lifestyle. Children who 
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went to their third visit were persuaded enough to keep 
the strict rules, so as to achieve the goal and the ideal body 
mass. It is difficult to assess who is going to continue the 
therapy and estimate whose prognosis are better at the first 
visit. Analysis the number of children continuing the treat-
ment showed a gradual reduction of patients at further fol-
low-up appointments. It is not surprising that the amount 
of reasons for this negative phenomenon is countless. 
While children lose weight and observe positive effects of 
the therapy, they often see no reason to continue the ther-
apy and be under control of the doctor. Conversely, lack of 
spectacular effects significantly weakens the motivation for 
longer therapy [32]. Similar phenomenon was observed 
in the trial conducted by Smith et al., in which more than 
half of participants adhered to the dietary principles and 
reduced over time [35]. On the other hand, study of Sousa 
et al. revealed that the time since the first visit does not sig-
nificantly influence treatment adherence [36]. Thus, it is no 
wonder that patients’ non-adherence to medical treatment 
remains a persistent problem [37-39]. The generalized ini-
tial enthusiasm for the use of guidelines has steadily de-
clined during therapy. This is a disconcerting appearance, 
which encourage us to do even more in this matter. The 
challenge of our times is to keep the motivation of both 
parents and children [40]. Behavioral changes in eating, 
physical activity, and lifestyle should be not a  temporary 
modification, but a constant alteration of the way of living. 
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