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Abstract

Introduction: To evaluate the treatment of obesity it is 
necessary to understand the weight changes, to improve 
intervention strategies. 

Objective: To assess the progression of weight and body 
parameters in overweight women along a diet therapy.

Methods: 163 women participated in this study. They 
were evaluated for weight, circumferences (waist and 
hip), and body composition (lean mass and body fat) 
along the three treatment phases. 

Results and Discussion: The weight loss percentage was 
higher in the first treatment phase than in the second one 
(-6.8 ± 4.8% vs. -4.0 ± 2.7%, p < 0.0001). In the two first 
phases the circumferences and the lean mass decreased 
among women with weight loss. Body fat reduction 
occurred (-2.6%) during the first phase only. 

Conclusion: Weight loss and reduction in body parameters 
occurred mainly in the first treatment phase, showing that it 
is necessary to rethink intervention strategies.
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 EVOLUCIÓN DEL PESO Y DE LA COMPOSICIÓN
CORPORAL EN MUJERES CON EXCESO DE PESO 

EN TRATAMIENTO NUTRICIONAL 
EN AMBULATORIO

Resumen

Introducción: Para evaluar el tratamiento de la obe-
sidad es necesario entender el curso de los cambios del 
peso para mejorar las estrategias de intervención. 

Objetivo: Evaluar el peso y las medidas corporales de 
mujeres con exceso de peso durante un tratamiento nu-
tricional. 

Métodos: Fueron evaluadas 163 mujeres, con medición 
del peso, de las circunferencias (cintura y cadera) y de la 
composición corporal (masa magra y grasa corporal) en 
tres fases del tratamiento. 

Resultados y discusión: El porcentaje de la pérdida de 
peso fue mayor en la primera que en la segunda fase del 
tratamiento (-6,8 ± 4,8% vs -4,0 ± 2,7%, p < 0,0001). En 
las dos primeras fases hubo disminución de las circun-
ferencias y de la masa corporal magra entre las mujeres 
que perdieron peso. La reducción de la grasa corporal 
(-2,6%) se produjo sólo en la primera fase. 

Conclusión: La reducción del peso y de las medidas 
corporales ocurren principalmente en la primera fase del 
tratamiento, alertando para la necesidad de una revisión 
de las estrategias de intervención.
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Abbreviations

BMI: Body Mass Index.
C1: First visit.
WC: Waist Circumference.
HC: Hip Circumference.
C5: Fifth visit.
C10: Tenth visit.
C15: Fifteenth visit.
WHO: World Health Organization.
BEI: Bioelectrical Impedance.
C1-C5: Participants who attended at least fi ve visits.
C6-C10: Participants who attended at least ten visits.
C11-C15: Participants who attended at least fi fteen 

visits.
Subgroup WL: Participants that lost weight.
Subgroup WG: Participants that gained weight.
BF: Body Fat.

Introduction

The high prevalence of obesity and the adverse 
effects of excess weight call for treatments that take 
the specifi cities of the assisted group into account.1 
The female population is the most affected by excess 
weight and obesity;2 in women, these conditions cul-
minate in gender-specifi c complications such as higher 
incidence of cervical, endometrial, ovarian, and breast 
neoplasms; higher prevalence of amenorrhea and in-
fertility; and complications during pregnancy.3

Weight loss improves the patient’s metabolic profi le 
and the aforementioned comorbidities. From a clinical 
standpoint, between 5.0 and 10.0% weight loss at the 
beginning of the treatment provides positive results.1 
However, patients undergoing the treatment usually 
wish to achieve much larger weight loss.4 Apart from 
losing weight, maintaining the weight loss is a common 
diffi culty among obese patients, because this requires 
permanent changes in their eating habits and lifestyle. 
Studies have shown that 50.0% of the patients regain 
the lost weight within the fi rst post-treatment year. 
After three to fi ve years, approximately 85.0% of the 
subjects return to or even exceed the weight they had 
at the start of the treatment.5

Maintaining the eating habits acquired along diet 
therapy requires continuous motivation, which many 
times is diffi cult to sustain due to intrinsic and extrin-
sic factors. Short-term goals, like allowing patients 
to consume sweets and other food, may overlap with 
long-term aims, such as weight loss.6

The strategies that bring about essential behavioral 
changes to achieve successful weight loss are not neces-
sarily the same strategies that are crucial to maintaining 
weight loss. To obtain sustained weight loss, it is vital to 
promote the following conditions: reduced food intake 
due to emotional reasons and fl exible, non-confl icting 
self-control of food intake associated with intrinsic mo-
tivation for practising physical activities.7

Literature studies have highlighted the health bene-
fi ts arising from weight loss; they have also discussed 
the diffi culty that patients have in maintaining weight 
loss in the long term, which many times results in re-
turn to the initial weight.1,5 However, little has been 
said about patients’ progression, weight loss milestones 
along the diet therapy, and the way in which these 
milestones could help develop strategies that translate 
into more effective weight loss and maintenance. In 
this context, the present study aims to evaluate how the 
weight and body composition of overweight women 
assisted at an outpatient clinic vary during the weight 
loss and maintenance phases of a diet therapy. 

Materials and methods

This study evaluated 163 women admitted to an out-
patient clinic between September 2005 and October 
2009 and who underwent diet therapy to lose weight. 
The clinic specialized in obesity among women of re-
productive age. All the participants were overweight or 
obese (Body Mass Index-BMI ≥ 25 kg/m2). 

The nutritional treatment directed to reduce energy 
intake while preserving the recommended macronutri-
ent composition for a “balanced diet”.8

On the fi rst visit (C1), the participants had their 
height, weight, waist circumference (WC), and hip cir-
cumference (HC) measured; their body composition 
(body fat and lean mass) was also evaluated. Accord-
ing to the protocol followed at the clinic, patients were 
re-evaluated every fi ve visits (C1, C5, C10, and C15); 
all the measurements, except height, were repeated. 
The mean time between the visits varied between one 
and two months. 

Body weight (kg) and height (m) were recorded on 
a Filizola digital scale (Personal Line) with a capacity 
of 150 kg and sensitivity of 0.1 kg, coupled to a stadi-
ometer. The BMI was classifi ed according to the cutoff 
points advocated by the World Health Organization 
(WHO)1. WC and HC were measured using previous-
ly standardized techniques.9 Body composition (lean 
mass, in kg, and body fat, in %) was assessed by bioe-
lectrical impedance (BEI) conducted on the equipment 
Biodynamics model 450. 

To analyze the data, the women were divided into 
groups according to the number of visits. Participants 
who attended at least fi ve, ten, and fi fteen visits were 
included in groups C1-C5, C6-C10, and C11-15 (fi rst, 
second, and third phases), respectively. Therefore, data 
analysis included 75, 20, and 6 women in phases 1, 2, 
and 3, respectively. 

Within each group, participants were subdivided 
into subjects that lost weight (subgroup WL) and sub-
jects that gained weight (subgroup WG). Weight loss 
and gain corresponded to a negative and positive vari-
ation higher than 0.5 kg, respectively. 

The project was approved by the Research Ethics 
Committee of Hospital das Clínicas da Faculdade de 
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Medicina de Ribeirão Preto-University of São Paulo, 
Brazil (protocol number 10137/ 2010).

The data were processed and analyzed in a descrip-
tive way (mean values-A and standard deviation-SD) 
and in percentage. To analyze and compare the mean 
weight, circumferences, and body weight values 
among the groups, the nonparametric Wilcoxon test 
was used for paired samples. To analyze and compare 
the mean lean mass among groups, the ANOVA meth-
od followed by the Kruskal-Wallis test was employed. 
The signifi cance level was set at 95% (p < 0.05).

Results

The age of the participants varied between 19 and 
54 years (A = 30.2 years, SD = 6.6 years); the BMI 
ranged from 25.4 to 57.3 kg/m2 (A = 37.5 kg/m2, SD 
= 6.1 kg/m2). The patients had other conditions asso-
ciated with excess weight or obesity: polycystic ovary 
syndrome, insulin resistance, diabetes mellitus, infer-
tility, endometriosis, dyslipidemia, arterial hyperten-
sion, and metabolic syndrome. 

The mean weight loss was 6.8 (SD 4.8%), within the 
fi rst fi ve treatment months among the patients included 
in the subgroup WL; weight loss decreased gradually 
thereafter. In this subgroup, weight loss was signifi cant-
ly higher (p = 0.0105) in the fi rst phase as compared 
with the second phase. The women who continued the 
treatment and maintained weight loss after the fi rst visit 
achieved a mean weight loss of 4.0 (SD 2.7%), between 
C6 and C10 (table I) and 3.6 (SD 4.9%), between C11 
and C15, without signifi cant differences. 

As for the subgroup WG, the mean weight gain was 
2.4 (SD 1.6%), in the initial phase. Among the wom-
en who continued the treatment, the mean weight gain 
was 5.6 (SD 5.5%). Considering the initial weight, 
the weight gain was signifi cant both in the fi rst (p = 
0.0012) and second (p = 0.0008) treatment phases.

Concerning body measurements, the patients belong-
ing to the subgroup WL had signifi cantly lower WC and 

HC in both the fi rst (p < 0.0001) and second treatment 
phases (WC: p = 0.01 and HC: p < 0.001). The body 
fat percentage also varied signifi cantly in both phases 
(C1-C5: p < 0.0001 and C6-C10: p = 0.0004), but the 
amount of lean mass did not change signifi cantly. 

Of the total number of patients, 8.6, 73.4, and 70.0% (n 
= 14, 88, and 55) quit between visits C1 and C2, C6 and 
C10, and C11 and C15, respectively. Nevertheless, in all 
the phases the percentage of patients that lost weight was 
higher (C1-C5: 68.0%, C6-C10: 65.0%, and C11-C15: 
66.7%) than the percentage of patients that gained weight 
(C1-C5: 21.3%, C6-C10: 35.0%, and C11-C15: 33.3%). 
On average, the WC, HC, and body fat (BF) values de-
creased progressively along the fi rst ten visits. 

Only six women reached the third treatment phase. 
The mean weight and BMI varied from 109.3 kg (SD 
= 31.0 kg), and 43.7 kg/m2 (SD = 9.2 kg/m2), at the 
start of the treatment (C1) to 95.8 kg (SD = 23.6 kg), 
and 36.5 kg/m2 (SD = 6.2 kg/m2), at the fi fteenth vis-
it (C15), respectively. In the third phase, four women 
presented weight loss (A = 3.6 kg, SD = 4.9%), where-
as two women gained weight (A = 1.4 kg, SD = 0.2%)
(table II).

Table I
Weight and body composition changes in overweight women that lost (WL) and gained (WG) weight along the diet

therapy. Ribeirão Preto (SP), Brazil, 2005-2009

 WL WG

 C1-C5 (n = 51) C6-C10 (n = 13) C1-C5 (n = 16) C6-C10 (n = 7)

Weight (kg) -6.8 ± 5.3* -3.5 ± 2.5* 2.4 ± 1.9* 5.7 ± 5.1*

Weight (%) -6.8 ± 4.8* -4.0 ± 2.7* 2.4 ± 1.6* 5.6 ± 5.5*

WC (cm) -7.8 ± 7.1* -6.6 ± 11.1* -0.7 ± 6.4 0.9 ± 3.4

HC (cm) -6.1 ± 5.5* -4.8 ± 5.2* -0.7 ± 3.2 -0.4 ± 3.7*

BF (%) -2.6 ± 8.9* 1.1 ± 3.0* 4.3 ± 6.4* 4.3 ± 9.3*

LM (kg) -4.2 ± 9.4 -1.0 ± 5.2 0.6 ± 1.9 -0.1 ± 3.6

Data presented as the mean ± standard deviation.

Note. C-C: Time between visits; WC: Waist circumference; HC: Hip circumference; BF: Body fat percentage; LM: Lean mass.

*p < 0.05.

Table II
Weight and body parameters recorded for the patients

assisted at the clinic on visits number 1, 5, and 10. 
Ribeirão Preto (SP), Brazil, 2005-2009

 C1 (n = 163) C5 (n = 75) C10 (n = 20)

Weight (kg) 97.3 ± 18.7 92.5 ± 17.8 94.2 ± 23.3

BMI (kg/m2) 37.5 ± 6.1 35.9 ± 5.9 31.0 ± 13.4

WC (cm) 113.8 ± 14.5 109.2 ± 13.6 104.8 ± 14.4

HC (cm) 121.1 ± 13.1 118.0 ± 11.5 114.5 ± 9.3

BF (%) 40.9 ± 4.1 40.3 ± 5.0 39.0 ± 3.7

LM (kg) 57.3 ± 8.3 54.9 ± 9.4 54.3 ± 6.0 

Data presented as the mean ± standard deviation.

Note. C1: First visit; C5: Fifth visit; C10: Tenth visit; BMI: Body Mass Index; 

WC: Waist circumference; HC: Hip circumference; BF: Body fat percentage; 

LM: Lean mass.
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Discussion

Results revealed larger weight loss during the fi rst 
treatment phase (fi rst fi ve visits), which corresponded 
to the fi rst seven months of diet therapy on average. 
Thereafter, patients’ weight stabilized, but some pa-
tients even returned to their initial weight. High and 
progressive dropout rates along the treatment was yet 
another fi nding of the present study. 

The aforementioned results stem from the diffi cul-
ty that overweight patients have in maintaining food 
restrictions—these individuals can tolerate restrictions 
in the short and medium term, but not in the long term. 
Therefore, these patients require social support to 
maintain the new eating habits and ensure long-term 
changes in the pattern of food intake.10 Another point 
to consider is the patient’s expectations with respect 
to weight loss. Obese female patients start the treat-
ment wishing to lose a large amount of weight,4 pref-
erably over a short period. When the patients begin to 
encounter diffi culty in achieving the weight loss they 
consider satisfactory, they become frustrated. The feel-
ing that their effort is not being paid off diminishes 
their motivation to comply with the treatment.

The high dropout rates attested to the situation de-
scribed above. Even the patients that continued at-
tending the visits often presented reduced weight loss 
or gained the weight they lost, because they did not 
have the same motivation or did not make the same 
effort as compared with their commitment at the be-
ginning of the treatment. A study investigating a group 
of patients under diet therapy reported a dropout rate 
of 50.0% during a 10-week follow-up.11 West et al.12 
described that although many individuals were highly 
motivated at the start of the treatment, this motivation 
diminished along time. This fi nding might justify why 
two practices—rewarding for compliance with the diet or 
physical activity plan and remembering the reason why 
it is necessary to control weight—are associated with 
maintenance of weight loss and not with the loss itself.

Cooper & Fairburn13 proposed that when obese pa-
tients feel frustrated about not reaching the desired 
weight, they do not maintain the behavior they had 
while they were attempting to lose weight; i.e., they 
stop consuming food with low fat content, practising 
physical activities regularly, and monitoring weight 
constantly. The patients also neglect the need to use 
strategies to maintain weight. Consequently, they re-
turn to their previous eating habits and gain the weight 
they had lost. 

Various psychological factors seem to be involved in 
regaining weight, such as inability to reach goals, dis-
satisfaction with the amount of lost weight, self-con-
sciousness about body weight and physical shape, low 
self-esteem, lack of surveillance of weight control, 
dichotomous thinking, and tendency to use food as a 
way to compensate for mood swings and adversities.14

Bearing in mind possible explanations for the 
change in the pace of weight loss and the reasons for 

patient dropout, it is necessary to adopt strategies that 
prevent treatment cessation and lack of motivation, to 
maintain compliance with the new eating habits. The 
WC, HC, and body fat percentage values decreased 
along the treatment, showing that the adoption of new 
patterns of food intake improved health. 

Nevertheless, except for weight loss, many patients 
disregard the positive changes arising from the treat-
ment of obesity. Many women are dissatisfi ed with the 
weight loss rate and underestimate the meaning of the 
weight loss they achieved. Patients that gain the lost 
weight usually express dissatisfaction.4,14 Therefore, it 
is important to highlight that the treatment of obesity 
does not focus on weight loss only; it should also tar-
get improved eating habits and quality of life. 

Patients that can maintain weight loss for two years 
reduce the risk of gaining weight by 50.0%.15 Some 
strategies that help maintain effective weight loss in 
the long term exist: engaging in high-level physical 
activity, maintaining constant eating habits that in-
clude food with low fat and energy content, having 
breakfast on a daily basis, and self-monitoring the 
body weight.15 However, it is necessary to analyze 
how these strategies should be adopted along the 
treatment. Assessing weight progression is a nec-
essary task if one wishes to implement intervention 
strategies at each therapeutic stage, mainly after the 
fi rst six months of diet therapy, so that treatment be-
comes more effective in terms of improved eating 
habits, weight loss, and weight maintenance in the 
long term. During exploratory qualitative studies, it 
might be necessary to know the diffi culties patients 
encounter in these stages; it might also be crucial to 
investigate what triggers weight gain after the start of 
the treatment. 

Conclusion

Weight loss occurs mainly during the fi rst months 
of diet therapy treatment. Therefore, it is necessary 
to implement periodic assessments and to change 
strategies along the treatment, because the process of 
weight loss is long and demands constant motivation. 
Modifi cations made to the eating habits and lifestyle 
may be diffi cult to maintain along the treatment. New 
diagnostic studies on the problems and diffi culties re-
lated to diet therapy must be conducted, to improve 
our understanding of the treatment phases and to im-
plement more effective strategies toward weight loss 
and maintenance.
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