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ABSTRACT

Background: Obesity is a chronic disease with high preva-
lence worldwide. Objective: To evaluate the use of the Brief 
Intervention for Treatment Adherence (BITA) strategy for en-
hancing nutritional adherence to weight loss treatment in 
subjects with obesity. Materials and methods: A clinical 
trial of 4-month follow-up. The participants were assigned to 
a group with or without BITA. The nutritional intervention 
consisted of a 20% reduction in the total energy expendi-
ture. Results: The use of BITA strategy significantly improved 
adherence to nutritional counseling in comparison with par-
ticipants that did not receive BITA (71.8 ± 13.8 versus 42.0 ± 
16.8%, p < 0.05). The group BITA showed significant improve-
ments in weight loss (-4.9 ± 4.0 versus 1.3 ± 3.6 kg), body 
mass index (-1.7 ± 1.3 versus 0.7 ± 2.0 kg/m2), body fat mass 
(-3.1 ± 4.0 versus 2.3 ± 3.5 kg), and abdominal fat, (-1.1 ± 2.8 
versus 1.9 ± 2.2%), compared to group without BITA. Con-
clusions: The BITA strategy demonstrated to be useful for 
improving adherence to a nutritional intervention, achieving 
a greater weight loss.

Keywords: Nutritional adherence. Behavior change. Moti-
vational interviewing. Weight loss. Obesity management.

RESUMEN

Introducción: La obesidad es una enfermedad crónica con 
alta prevalencia a nivel mundial. Objetivo: Evaluar el uso de 
la estrategia de Intervención Breve para la Adherencia al 
Tratamiento (BITA) para mejorar la adherencia nutricional al 
tratamiento de pérdida de peso en sujetos con obesidad. 
Materiales y métodos: Ensayo clínico durante 4 meses, los 
participantes asignados al grupo con BITA y grupo sin BITA. 
La intervención nutricional consistió en una reducción del 
20% del gasto energético total. Resultados: El uso de la 
estrategia BITA en el grupo BITA mejoró significativamente 
la adherencia a las recomendaciones nutricionales vs. partic-
ipantes que no recibieron BITA (71.8 ± 13.8 vs. 42.0 ± 16.8%, 
p < 0.05). El grupo con BITA mostró mejoras significativas en 
la pérdida de peso (-4.9 ± 4.0 vs. 1.3 ± 3.6 kg), índice de masa 
corporal (-1.7 ± 1.3 vs. 0.7 ± 2.0 kg/m2), masa grasa corporal 
(-3.1 ± 4.0 vs. 2.3 ± 3.5 kg) y grasa abdominal (-1.1 ± 2.8 vs. 
1.9 ± 2.2), comparado con el grupo sin BITA. Conclusiones: 
La estrategia BITA demostró ser útil para mejorar la adher-
encia a una intervención nutricional, logrando una mayor 
pérdida de peso.

Palabras clave: Adherencia nutricional. Cambio de com-
portamiento. Entrevista motivacional. Pérdida de peso.  
Obesidad.
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INTRODUCTION

Obesity is one of the most important health prob-
lems worldwide that is clearly associated with a 
high risk of mortality, cardiovascular disease, diabe-
tes, and cancer1. Therefore, weight loss interven-
tions highlight the importance of an adequate nu-
trition to promote and maintain good health 
throughout the life course2. Nonetheless, the lack of 
adherence and high desertion rates result in not 
achieving weight loss success3.

Different types of interventions for weight control 
have been proposed, such as implementing behav-
ior therapy (self-monitoring), reducing eating cues, 
responding to social pressures, and employing re-
lapse prevention techniques to maintain short and 
long-term adherence in nutritional interventions4,5. 
In this context, the previous evidence indicates that 
energy restriction by adding behavior therapy be-
comes important as part of a multidisciplinary in-
tervention may produce greater weight loss4,6. The 
focus of behavior therapy is on behavioral ap-
proaches and practical applications, such as moti-
vational interviewing (MI)7.

Based on the above, a brief intervention for treat-
ment adherence (BITA) strategy was developed to 
enhance adherence to an energy restrictive diet for 
weight loss. Behavioral therapy strategies of this in-
tervention were adapted from an intervention used 
in another study whose purpose was also to en-
hance adherence8. Furthermore, BITA included MI 
which has been shown to be useful in a weight loss 
program7,9. An important element of BITA was mo-
tivation, particularly optimism, which is a significant 
predictor of positive health outcomes10. The strate-
gy called best possible self (BPS) with proven effica-
cy in increasing optimism was included in the BITA 
strategy11,12.

Nevertheless, a limited number of methodological 
intervention reports do not clearly identify which 
techniques are the most effective in achieving ad-
herence to treatment13. Therefore, the objective of 
this study was to evaluate the use of the BITA strat-
egy for enhancing nutritional adherence to weight 
loss treatment in participants with obesity.

MATERIALS AND METHODS

A clinical trial was conducted from March 1, 2018, 
to March 31, 2019. Eligibility criteria were adult male 
and female aged between 25 and 50 years with obe-
sity, according, to a body mass index (BMI) >30 kg/
m2, and sedentary subjects according to the World 
Health Organization (WHO) criteria. Ineligibility cri-
teria included pregnant or breastfeeding women, a 
current diagnosis of diabetes, cardiovascular dis-
ease, cancer, or tobacco consumption, and exclu-
sion criteria subjects that do not complete the inter-
vention period (dropout). The participants were 
randomized (using simple method of random num-
bers table) assigned to two study groups. The flow 
chart of the eligibility process is shown in figure 1.

This study was approved by the Ethics and Biosafety 
Committee (CI-01219). All procedures performed 
were in accordance with Helsinki declaration and its 
later amendments. All participants signed an in-
formed consent.

A nutritional intervention was provided during a 
4-month follow-up period based on recommenda-
tions that reduction weight goals (around 10%) can 
be reached within 3–6 months14. The nutritional 
intervention was conducted by a professional nutri-
tionist that designed an intervention based on 
NOM-008-SSA3-2010 for treatment of obesity rec-
ommendations that was a 20% reduction of the 
total energy expenditure with a distribution of nu-
trients that included 50% carbohydrates, 30% lipids, 
and 20% proteins. In each session, they were given 
a specific cyclic menu according to their require-
ments (it was adjusted in each session according to 
their actual weight). In addition, nutritionists-main-
tained contact with participants through email, 
calls, and use of social networks.

A three-day food record questionnaire was used to 
collect the dietary intake information, and subse-
quently, it was analyzed with the Nutritionist Pro™ 
software.

The complete intervention lasted 4 months and the 
BITA strategy consisted of two sessions (baseline 
and in the 2 months of the intervention period) of 
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1 h each provided individually by a health psychol-
ogist. After the first session, participants were in-
structed to continue practicing the trained strate-
gies and techniques.

The techniques and strategies were conducted un-
der the following guidelines: 

(A) First session: the focus was on the importance of 
adherence to treatment in an energy restrictive diet. 
This session included the following techniques: (1) 
Psychoeducation. This technique is used to provide 
information on how psychological aspects operate in 
relation to the condition, in this case, on weight loss 
(2) Behavioral contract. A procedure that seeks behav-
ioral change and consists of a written agreement be-
tween the health psychologist and the person who 
wants to make the behavior change. The procedure 
involves records in writing of the contingencies (either 
reinforcement or punishment as the case may be)11,12. 
(3) Decision balance. A clinical procedure that comes 
from MI to help participants resolve ambivalence by 
simultaneously considering their own arguments for 
and against a change15. (4) Response cards. In this 

technique, the participant writes on a small piece of 
paper the benefits of following or stopping a particu-
lar behavior, depending on the situation16. (B) Second 
session: the focus was on motivation, particularly op-
timism, to attend more sessions and be consistent 
with the entire treatment17. This session included The 
best possible selves (BPS), activity in which partici-
pants write about themselves in the future by imag-
ining that everything has worked out in the best pos-
sible way, and thus, this strategy helps patients achieve 
health goals18. The complete instrument (BITA) is pro-
vided in supporting information (Annex 1). 

Anthropometric data

Each subject was interviewed with a medical history 
questionnaire to obtain sociodemographic data and 
a dietary assessment. Height and weight were mea-
sured after a 12-h fast and while wearing light 
clothes by the same nutritionist in each session and 
tetrapolar body electrical bioimpedance was used to 
assess body composition (InBody 370, Biospace Co. 
Seoul, Korea), the bioelectrical impedance analysis 
(BIA) is a valid method for the assessment of body 
composition and predicts body fat percentage. BIA 
is a validated alternative compared to other invasive 
and expensive methods like dual-energy X-ray ab-
sorptiometry, computerized tomography, and mag-
netic resonance imaging, and controlling factors as 
the instrument itself, including electrodes, operator 
(same in each session), subject, and environment19.

We analyzed adherence with a self-report provided 
by each participant and adequation percentage to 
the kcal and macronutrients according to the menu 
provide by nutritionist (Data of 3 days record ana-
lyzed in nutritionist Pro). An adherence goal was 
70-80% to see great results in weight lose approxi-
mately a 10% of reduction in a period of 4 months14.

The sample size for pilot studies was realized in ac-
cording to proposed by Hertzog that around ten sub-
jects per group for a pilot study are adequacy in pro-
viding estimates precise enough to meet a variety of 
possible aims20. Quantitative parameters were ana-
lyzed with the Student´s t-test and non-parametric 
values with Mann-Whitney U test. The Student’s 
paired t-test or Wilcoxon test were used to show 

Figure 1. Flow chart of study participants. BITA: Brief Intervention 
for Treatment Adherence.
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differences before and after the intervention. Further-
more, the effect size was estimated with Cohen’s d 
test to show the magnitude of the change. A Cohen’s 
d value ≥ 0.8 was considered as a large effect size.

RESULTS

A total of 23 participants of both sex (78% women, 
22% men) were included in the study, the mean age 
was 37.8 ± 6.1 years. The study groups included 11 
participants in the BITA group and 12 participants 
in the group without BITA. No differences were 
found in sex and age between the study groups. 
After exclusion of participants with missing 
post-baseline-intervention (n = 2), or absence on all 
intervention days (n  =  3), data of 18 participants 
were analyzed (Fig. 2).

The dietary variables were analyzed at baseline and 
we found an inadequate intake pattern characterized 
by a high content in total fats, mainly saturated fats, 
cholesterol and very high in sugar. Furthermore, no 

differences were detected between the groups at 
baseline demonstrating the correct randomization of 
study participants. According to the anthropometric 
data, no significant differences were found between 
the study groups at baseline (Table 1).

After the nutritional intervention a significant de-
crease energy consumption, a greater contribution of 
polyunsaturated fatty acids (PUFAs) reaching almost 
10%, which is the recommended intake, and a de-
crease in the intake of dietary cholesterol was found.

An analysis was carried out to evaluate the impact 
of the BITA strategy on nutritional adherence to 
weight loss treatment in participants with obesity. 
Table 2 shows the differences in percentage of ad-
herence during the 4 months of the intervention. 
The BITA group maintained an adherence rate be-
tween 71.8% and 80%, while the group without 
BITA had a significant decrease of adherence 
throughout the intervention time.

Furthermore, in the 3rd and 4th month of interven-
tion, patients who received BITA had greater adher-
ence (80.0 ± 11.0% and 51.5 ± 15.5%, respectively) 
versus participants who did not receive BITA (51.5 ± 
15.6% and 42.0  ±  16.8%, respectively). Data are 
shown in table 3.

Finally, we analyzed if the changes in weight loss 
(deltas) and we found that the participants who 
received BITA showed statistically significant chang-
es in weight (−4.9  ±  4.0 kg weight lost), BMI 
(−1.7 ± 1.3 kg/m2), BFM (−3.1 ± 4.0 kg), percentage 
of fat (−1.1 ± 2.8) (Table 4), whereas in group with-
out BITA, no significant changes in weight were de-
tected (1.3 ± 3.5 kg weight gain).

DISCUSSION

In this study, the BITA strategy was favoring the ad-
herence to an energy restrictive diet for weight loss 
success in patients with obesity.

In this study, we found an inadequate nutritional 
pattern in accordance with the previous report 
and indistinctly in normal weight and participants 
with obesity21. This diet is characterized as high in 

Figure 2. Procedure flow chart.
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processed foods and the main nutrients include 
saturated fats and sugars. However, after our nu-
tritional intervention, we observed an increase in 
PUFA intake and a reduced cholesterol intake, 
these changes are associated with health im-
provements.

The waist circumference (WC) has a decrease after 
intervention, so these could have a positive meta-
bolic effect on the metabolism of study participants.

In addition to the WC, indicators of body composi-
tion, such as weight and BMI, continue to be of 

Table 1. Baseline comparison of nutritional and anthropometric data between the study groups

Nutrients With BITA
(n = 8)

Without BITA
(n = 10)

p-value

Age (years) 40.3 ± 5.5 36.5 ± 7.1 0.196

Sex (M/F %) 25/75 19/81 0.722

Energy (kcal/d) 1903.9 ± 1037 2135.5 ± 583.4 0.557

Ps (%) 17.0 ± 3.3 18.2 ± 4.4 0.546

Carbohydrates (%) 41.7 ± 9.5 46.1 ± 12.1 0.408

Total fatty acids (%) 42.7 ± 8.4 36.8 ± 9.1 0.117

SFA (%) 14.5 ± 4.4 11.4 ± 4.0 0.135

MUFA (%) 15.3 ± 4.0 13.3 ± 3.1 0.249

PUFA (%) 3.4 ± 1.9 3.4 ± 2.4 0.952

Total sugar (g/d) 63.2 ± 46.1 68.4 ± 49.9 0.823

Cholesterol (mg/d) 447.8 ± 255.6 374.7 ± 212.7 0.517

Fiber (g) 19.4 ± 8.4 26.2 ± 9.7 0.140

Weight (kg) 94.4 ± 18.2 88.5 ± 8.9 0.382

BMI (kg/m2) 34.9 ± 3.4 33.0 ± 2.7 0.227

WC (cm) 103.6 ± 13.9 100.9 ± 7.2 0.591

BFM (kg) 41.9 ± 9.1 37.0 ± 4.9 0.167

SMM (kg) 29.1 ± 7.7 27.5 ± 4.9 0.641

Fat (%) 44.6 ± 6.4 42.2 ± 6.1 0.421

Lean mass (kg) 49.3 ± 12.2 49.7 ± 7.7 0.622

Abd fat (kg) 20.9 ± 3.5 20.0 ± 3.5 0.538

Water (kg) 38.8 ± 9.2 37.3 ± 6.7 0.694

M: male; F: female; Ps: Proteins; SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids; 
BMI: body mass index; WC: waist circumference; BFM: body fat mass; SMM: skeletal muscle mass; Abd fat: abdominal fat. Student t-test.

Table 2. Changes in percentage of adherence during the nutritional intervention in each study group

Group 1st month 2nd month 3rd month 4th month p-value

% Adherence

With BITA 79.0 ± 6.4 78.1 ± 7.4 80.0 ± 3.9 71.8 ± 4.9 0.830

Without BITA 67.0 ± 5.3 62 ± 4.0 51.5 ± 4.9 42.0 ± 5.3 0.018 *

Data are expressed as percentage ± standard error. BITA: Brief Intervention for Treatment Adherence; Repeated measurements ANOVA test.
*p value 1st month versus 4th month. 
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great relevance in weight loss treatments and they 
have been associated with improving metabolic 
and inflammatory profiles22.

According to the WHO recommendations, rates less 
than the 70% are considered to be no adherence to 
treatment and consequently, significant results 
were not achieved in these weight loss cases23 and 
just BITA group maintain around these adherence 
percentage during intervention.

In a meta-analysis that quantified adherence rates 
in weight loss intervention studies showed that the 
overall adherence rate was very low (60.5%); these 
results could explain the poor impact of weight loss 
treatments24. However, they found that interven-
tions offering social support (included motivational 
strategies to remain engaged in the weight loss in-
tervention) improved adherence rates around 30% 

compared to those interventions that did not in-
clude them24.

In this regard, results from a clinical trial aimed at 
assessing the effect of adherence and the effective-
ness of four popular diets, showed that the level of 
adherence to dietary advice, rather than the type of 
diet, was the key determinant of greater weight loss 
reductions25. This finding is consistent with results 
in this study, where the BITA strategy was a useful 
tool for an improved weight loss program.

In particular, this study showed that behavioral 
therapy, one of the components of BITA, in con-
junction with nutritional treatment, can achieve 
improvements in body weight, which coincides 
with other analyzed studies where behavioral 
therapy combined with diet recommendations 
have been reported to improve weight loss26. 

Table 3. Changes and differences in percentage of adherence during the nutritional intervention 
intragroup and intergroup

Adherence With BITA (%) Without BITA (%) p-value Cohen’s t-test

1st month 79.0 ± 18.3 67.0 ± 17.0 0.168 0.6

2nd month 78.1 ± 21.0 62.0 ± 12.9 0.062 0.9

3rd month 80.0 ± 11.0 51.5 ± 15.6 < 0.001 2.2

4th month 71.8 ± 13.8 42.0 ± 16.8 0.001 1.8

Data are expressed as percentage ± standard deviation. BITA: Brief intervention for Treatment Adherence. p < 0.05 1st month versus 4th month by repeated 
measurements ANOVA test (Intragroup comparison). Student t-test (Intergroup comparison). A Cohen’s d test ≥ 0.80 demonstrating a large size effect.

Table 4. Changes in anthropometric variables by the BITA strategy

Variable With BITA Δ 
(n = 8)

Without BITA Δ 
(n = 10)

p-value Cohen’s t-test

Weight (kg) −4.9 ± 4.0 1.3 ± 3.6 0.003 1.6

BMI (kg/m2) −1.7 ± 1.3 0.7 ± 2.0 0.009 1.4

WC (cm) −6.3 ± 4.5 −3.8 ± 3.8 0.231 0.6

BFM (kg) −3.1 ± 4.0 2.3 ± 3.5 0.007 1.4

SMM (kg) −1.0 ± 1.0 −0.8 ± 0.6 0.623 0.2

Fat (%) −1.1 ± 2.8 1.9 ± 2.2 0.023 1.2

Lean mass (kg) −1.7 ± 1.4 −0.3 ± 2.5 0.209 0.6

Abd fat (kg) −0.9 ± 1.1 0.02 ± 1.2 0.110 0.7

Water (kg) −1.6 ± 1.5 −0.3 ± 1.7 0.123 0.8

BMI: body mass index; WC: waist circumference; BFM: body fat mass; SMM: skeletal muscle mass; Abd fat: abdominal fat, Δ= final data-baseline data. Student’s t-test.
A Cohen’s d test ≥ 0.80 demonstrating a large size effect.
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In  addition, these results are consistent with Ji-
an-Zhen and colleagues who demonstrate that 
after a MI technique combined with peer partici-
pation, the compliance and programs for losing 
weight can improve27.

Furthermore, optimism has been associated with 
higher self-reported adherence, independent of 
negative emotional states28. For this reason, BITA 
included the promotion of optimism because it is a 
factor that helps maintain motivation, and it is con-
cordant with other studies that indicate that pessi-
mism influences people to not eat a healthy diet28.

In that context, a study conducted in Germany 
population, Bischoff et al. propose that multidis-
ciplinary lifestyle intervention including besides 
nutritional counseling and behavior therapy, they 
demonstrate that integral intervention consider-
ing behavior therapy be useful for weigh lose and 
improve parameter associated with metabolic 
syndrome29.

The limitations of the present study are the small 
sample size and the dropout rate. However, consid-
ering this is a small pilot study, and the first study 
where the proposed BITA strategy, satisfactory re-
sults on achieving greater adherence in nutritional 
treatments were demonstrated, and therefore, bet-
ter weight loss results. Furthermore, we suggest 
including nutritional intervention for weight loss in 
the future studies with a greater number of partici-
pants and evaluated the impact on other biochem-
ical and metabolic parameters.

CONCLUSION

According to the results presented in this study, the 
BITA strategy demonstrated to be useful in improv-
ing adherence to nutritional intervention, and thus 
achieving a greater weight loss in the long-term; 
however, these results must be confirmed in a clin-
ical trial involving a larger number of subjects. 
Therefore, it is recommended to complement the 
nutritional intervention with psychological support 
based on cognitive-behavioral and motivational 
techniques to achieve better long-term results.
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