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ID ORCID:
1https://orcid.org/0000-0002-8021-5823, 2https://orcid.org/0000-0001-6764-129X, 3https://orcid.org/0000-0002-3928-9441,
4https://orcid.org/0000-0003-2489-4689

https://doi.org/10.36105/psrua.2023v3n5.01

ABSTRACT

Introduction: Overweight and obesity have progressively increased in recent years. Online consultation has become a useful 
tool for healthcare professionals and patients that cannot be assisted through face-to-face consultation. Objectives: Our 
study aimed to compare the efficacy between online and face-to-face consultation as a strategy in the management of over-
weight and obesity. Material and Methods: An experimental, cross-sectional study was carried out in 88 patients between 
25-30 years old. Patients were classified into two groups of 44 individuals: online and face-to-face consultation. Nutritional 
evaluations were conducted in each consultation, which comprised of anthropometric, dietetic, and physical assessments. 
The therapy consisted of individually designed menus made by a specialist and other recommendations based on the World 
Health Association (WHO) guidelines. Results: Most patients in both groups achieved normal anthropometric measurements 
after the intervention (41/44 face-to-face group; 39/44 online group). Intragroup analysis (before and after intervention) of 
body mass index (BMI), weight, and fat percentage in both groups revealed a significant improvement after the intervention 
(p<0.0001). Intergroup analysis of BMI (p<0.4031), weight (p<0.2265), and fat percentage (p<0.3872) showed no significant 
difference. The analysis of efficacy revealed an efficacy of up to 95% in the online consultation group when compared to the 
face-to-face consultation one. Conclusions: No significant difference was found between online and face-to-face groups. 
The efficacy of online consultation was 95%. These results allow us to conclude that online and face-to-face consultation have 
a similar efficacy. 
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INTRODUCTION

The prevalence of overweight and obesity has increased in 
recent decades, reaching up to 24.9% in Latin America. It is 
estimated that by 2030, 39% of the population in Mexico 
will be obese.1 Both obesity and overweight are highly as-
sociated with metabolic and cardiovascular diseases, such 
as systemic arterial hypertension (SAH), hypercholesterol-
emia, type-2 diabetes mellitus (T2DM), and metabolic syn-
drome. Every year, over 3.4 million people die because of 
the previously mentioned diseases. The cost of treatment 
for obesity and associated diseases was 880 million dollars 
in Mexico in 2013.2-4

Several factors are involved in the etiology of obesity, in-
cluding nutritional and psychological disturbances, seden-
tarism, genetics, and metabolic/endocrine dysfunction.5-9 
Regardless of the etiology, obesity requires immediate and 
adequate treatment to prevent the development of cardio-
vascular complications. 

The benefits of weight loss are very clear. For instance, 
it decreases serum triglycerides, total cholesterol, and 
low-density lipoproteins (LDL). In patients with T2DM, it 
is associated with a reduction in glycosylated hemoglobin 
(HbA1c) and glycemia. In patients with SAH, it is associated 
with a reduction of blood pressure. In addition, weight loss 
decreases the prevalence of cardiovascular diseases.10-13 

The treatment of obese patients must include nutritional 
assessments and lifestyle modifications. Other options such 
as medications, surgery or psychological assessments can 
also be considered. Nonetheless, the most effective thera-
py is a combination of nutritional assessments and lifestyle 
modifications.14-19

The current pandemic has delayed medical care for several 
diseases due to confinement, which has caused an increase 
in the incidence of health problems, such as obesity and 
its related complications.20 This situation has prompted 
healthcare professionals to seek new ways to provide med-
ical care that is safe and effective. The use of information 
technologies and telemedicine has emerged as an excellent 
tool for healthcare professionals in providing medical care 
through digital platforms.21,22 Due to the pandemic, many 
healthcare professionals suspended face-to-face consulta-
tions and began to use telemedicine.23-24 Telemedicine in-
cludes a large category of healthcare interventions applied 
via digital platforms.25 Online consultation -a type of tele-
medicine service- is superior to telephone consultation and 
can be particularly useful as an alternative method to face-
to-face consultation.26

In this study, we compared the efficacy of online versus 
face-to-face consultation as a strategy in the management 
of obesity and overweight.

RESUMEN

Introducción: El sobrepeso y obesidad han aumentado progresivamente en los últimos años. La consulta virtual es una herra-
mienta útil para el personal de salud y pacientes que no pueden asistir de manera presencial. Objetivo: Comparar la eficacia 
de la consulta presencial contra la virtual, como estrategia para el tratamiento del sobrepeso y obesidad. Material y métodos: 
Se realizó un estudio experimental transversal en 88 pacientes de 25-30 años. Se asignaron dos grupos de 44 individuos: con-
sulta virtual y presencial. La valoración nutricional se realizó en cada consulta, y consistía en analizar datos antropométricos, 
dietéticos y físicos. El tratamiento consistió en menús individuales diseñados por un especialista y otras recomendaciones 
de guías de la Organización Mundial de la Salud (OMS). Resultados: La mayoría de los pacientes de ambos grupos lograron 
mediciones antropométricas normales después de la intervención (41/44 presencial y 39/44 virtual). El análisis intragrupal 
(antes y después de la intervención) del índice de masa corporal (IMC), peso y porcentaje de grasa reveló mejoría significativa 
(p<0.0001). El análisis intergrupal del IMC (p<0.4031), peso (p<0.2265) y porcentaje de grasa (p<0.3872) no mostró diferen-
cias significativas. La fórmula de eficacia mostró una eficacia del 95% de la consulta virtual. Conclusiones: No se encontraron 
diferencias significativas entre ambos grupos. Se encontró un 95% de eficacia de la consulta virtual. Con esto, podemos con-
cluir que la consulta virtual tiene una eficacia similar a la presencial.

Palabras clave: obesidad; sobrepeso; consulta virtual; consulta presencial.
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MATERIALS AND METHODS

Study design

An exploratory clinical trial was carried out to assess the 
efficacy of online consultation as a treatment strategy 
against overweight and obesity. All study participants met 
the following inclusion criteria: individuals between 25-30 
years old, with a body mass index (BMI) >25 kg/m2 who ac-
cepted to participate in the study and signed an informed 
consent. Patients that did not signed the informed con-
sent, did not attend consultations, or had comorbidities 
such as T2DM, SAH, cardiopathies, oncological diseases 
among others, were excluded. Patients that did not attend 

at least 12 consultations or did not complete the treatment 
were eliminated from the study. Eighty-eight patients from 
three states of Mexico (Tlaxcala, Puebla, and Mexico City) 
were randomly classified into two study groups: 1) Face-
to-face (n=44); 2) Online consultation (n=44). The face-to-
face group included 31 women and 13 men, while the online 
group included 27 women and 17 men. Table 1 shows the 
characteristics of the participants at baseline. Group one 
attended consultations at Hospital Francisco de Asís, Tlax-
cala, Mexico, every fifteen days during a six-month period. 
To perform the nutritional and anthropometric evaluations 
before and after the therapeutic intervention (dietary rec-
ommendations, physical activity, and nutritional advice), 
individuals in group two attended a face-to-face consultation 
only on the first and last sessions. The rest of the sessions 
in this group were online.

Table 1. Characteristics of the participants at baseline 

Characteristic Face-to-face group (n=44) Online group (n=44)

Sex
Males Females Males Females

13 31 27 17

Body weight (kg, mean ± SD) 30.26 ± 3.57 29.95 ± 2.57

BMI (kg/m2, mean ± SD) 80.67 ± 11.65 80.41 ± 11.13

Arm circumference (cm, mean ± SD) 29.51 ± 3.75 30.24 ± 3.27

Waist circumference (cm, mean ± SD) 91.11 ± 9.9 90.87 ± 9.7

Tricipital skinfold thickness (mm, mean ± SD) 21.72 ± 6.52 20.72 ± 6.97

Mean fat percentage (%) 33.38 33.48

*BMI: Body Mass Index

This study was carried out in three phases: Phase 1) Re-
cruitment and selection: two groups of 44 patients each 
were randomly assigned. For group assignment, the names 
of the eighty-eight individuals were placed in a tombola. 
Afterwards, each name was randomly selected from the 
tombola and sequentially allocated to one of the two 
groups until reaching 44 individuals per group. Phase 2) 
Online and face-to-face consultation: face-to-face consul-
tations lasted a maximum of 45 minutes, while online con-
sultations lasted a maximum of 30 minutes. A six-month 
program with consultations every fifteen days was de-
signed for both groups. The consultation methodology was 
the same in both groups, a nutritional assessment was per-
formed through clinical indicators and anthropometric 
measures. In the face-to-face consultation group, the 

healthcare professional was responsible for performing the 
anthropometric measurements at each consultation. In 
the online consultation group however, the healthcare pro-
fessional only performed the first (before intervention) and 
last (after intervention) anthropometric measurements. 
Patients in the online consultation group were trained to 
take their basic anthropometric measurements for the rest 
of the consultations. A software called “Nutrimind” was 
used in both groups, and it allowed patients to have a pho-
tographic record of their personalized treatment and an-
thropometric measurements. This software was used to 
register medical records, treatment (physical activity and 
diet), and anthropometric measurements (weight, height, 
body mass index and fat percentage) recommended by 
The International Society for the Advancement of Kinathro-
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pometry (ISAK).27,28 Healthcare professionals and patients 
were able to access the records throughout the interven-
tion. Phase 3) Results comparison: the results obtained 
from both groups during the six-month period were fur-
ther analyzed to assess the efficacy of the online consulta-
tion and compare it with the face-to-face consultation. Effi-
cacy was measured through the efficacy formula designed 
by Quito Polytechnic University, which measures the per-
centage over which a goal is achieved. The result obtained 
through the efficacy formula is classified in 5 groups (num-
ber 1 to 5), where a result > 91% indicates that the process 
is highly efficient, between 61% and 80% that it is efficient, 
and < 30% that it is inefficient.29

Sample size 

As this research was an exploratory study, the sample size 
was determined by the feasibility of recruitment. A sample 
of 44 individuals per group was established considering that 
the number of patients per group in consultation -with the 
criteria required for the study- fluctuated between 44 and 
50 individuals. This sample size allows the detection of an 
effect size of 0.1 or larger. To reach the established sample, 
we recruited 44 individuals per group according to the in-
clusion criteria. 

Ethical considerations

This investigation was carried out under the guidelines of 
the Declaration of Helsinki, the regulations of the Gener-
al Health Law on Health Research Matters, and the Offi-
cial Mexican Standard NOM-012-SSA3-2012. A letter of 
informed consent was obtained from the patients. Patient 
records were always kept anonymous. All procedures were 
approved by the Committee of Research of the Faculty of 
Health Sciences of the Universidad Anáhuac México (No. 
201869).

Online consultation

The online consultations were scheduled on a biweek-
ly basis and the time for each one lasted 30 minutes. The 
initial and final consultations were done face-to-face so 
that the researcher was able to perform anthropometrical 
assessments. The subsequent consultations were provid-
ed through the application “Zoom” in a videoconference 
where the patient reported their measurements (weight, 

waist, hip and relaxed arm perimeter) with the support of 
a guide made by the researcher under the ISAK guidelines 
(2019), using a floor scale at home and an anthropometric 
tape to measure perimeters. The data registered by the pa-
tient was reported to the researcher before starting the 
videoconference. 

Nutritional assessment

The nutritional assessment was performed before, during, 
and after the intervention by a clinical nutritionist with ISAK 
anthropometry accreditation level 1,2,3. The nutritional as-
sessment consisted of dietetic, clinical, and anthropometric 
indicators. We measured the following anthropometric in-
dicators in both groups: BMI, weight, height, and fat per-
centage estimation. Both groups had an average BMI of 30 
kg/m2, a weight of over 80 kg, and a fat percentage > 33% 
(obesity) before the intervention. These indicators were 
evaluated in every consultation in the face-to-face consul-
tation group. Patients in the online consultation group were 
trained to take their basic anthropometric measurements, 
except fat percentage estimation. Body fat percentage was 
calculated through the Siri formula, the most accepted 
equation to determine fat percentage in young adults. Siri 
formula is approved by ISAK.

Implemented treatment

A nutrition specialist designed a nutritional treatment, 
which contained 1 to 5 different menus to be chosen by the 
patient. The menus were modified every fifteen days. The 
distribution of macronutrients was as follows: 60% of com-
plex carbohydrates, 15% of high biological value proteins 
(proteins that can be completely absorbed by the gastroin-
testinal system), and 25% of monounsaturated and polyun-
saturated fats. Both groups had similar objectives namely 
the reduction in fat percentage, the maintenance of muscle 
mass or conversely, the increase in muscle growth accord-
ing to the patient’s requirements, decreases in body weight, 
and better quality of life. Patients were recommended to 
perform at least 20 minutes of daily aerobic physical activi-
ty, according to the recommendations of the WHO.30

Statistical analysis 

The results of the study were analyzed using the Statistical 
program “Prisma GraphPad”. The intragroup analysis was 
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performed using paired Student T and Wilcoxon Test. In this 
study we first analyzed in the same group the effects of the 
nutritional treatment on anthropometric measurements. 
Afterwards, intergroup comparisons of the efficacy of the 
treatment were performed using Mann-Whitney U and un-
paired Student T Test. Finally, in order to know the efficacy 
of online consultation, the efficacy formula designed by 
Quito Polytechnic University, which measures the percent-
age over which a goal is achieved, was used. In this way, the 
efficacy was measured by comparing the results obtained 
in the face-to-face consultation against the results of the 
online group. The following formula was used: Efficacy = 
(Achieved (online group) Result / Expected (face-to-face 
group) result).29 Statistical significance was established at p 
< 0.05.

RESULTS

At the beginning of the study, the mean BMI of the face-
to-face group was 30.26 kg/m2, ± 3.57 (mean ± SD), 
while in the online group was 29.95 kg/m2 ± 2.57. Mean 
BMI decreased to 24.03 kg/m2 ± 2.58 in the face-to-face 
group (p < 0.0001; Paired Student T Test) and 23.86 kg/
m2 ± 1.48 in the online group (p < 0.0001; Paired Stu-
dent T Test) after the intervention. Intergroup analysis 
of BMI showed no significant differences (p = 0.4031 
before the intervention and p = 0.1032 after the inter-
vention; Mann-Whiney U Test; Figure 1). The initial mean 
weight in the face-to-face group was 80.6 kg ± 11.65, 
while in the online group was 80.4 kg ± 11.13. After the 
intervention, the face-to-face group mean of percent-
age of weight loss was 19.92% ± 7.14 (64.47 kg ± 8.71) 
(p < 0.0001; Students T Test) and 19.57% ± 6.09 (64.26 
kg ± 8.58) in the online group (p < 0.0001; Students T 
Test). Intergroup analysis of weight showed no signifi-
cant differences (p = 0.2265 before the intervention and 
p = 0.1576 after the intervention; unpaired Student T 
Test; Figure 2). When evaluating fat percentage in both 
groups, similar results were found. Before the interven-
tion, the face-to-face group had a mean fat percentage 
of 33.38% (obesity). On the other hand, the mean fat 
percentage in the online group before the intervention 
was 33.48%. After the intervention, the mean fat per-
centage decreased to 22.99% in the face-to-face group 

(acceptable; p < 0.0001; Students T Test) and 23.05% in 
the online group (p < 0.0001; Students T Test). Intergroup 
analysis of fat percentage showed no significant differ-
ences (p = 0.3872 before the intervention and p = 0.3450 
after the intervention; unpaired Student T Test; Figure 
3). When comparing the fat percentage in women before 
and after the intervention, it decreased from 35% to 20% 
(p <0.0001; Wilcoxon test). Similarly, the fat percentage 
in men decreased from 32% to 21% (p= 0.0001; Wilcoxon 
test). Both genders achieved acceptable fat percentage 
levels according to different consensus.30 No significant 
difference was found when comparing the results of the 
online and face-to-face groups after the intervention in 
both women (p = 0.9511; unpaired T test) and men (p = 
0.5861; unpaired T test).

21 
 

 

FIGURES 

 

 

Figure 1. BMI in the online and face-to-face groups. A significant decrease in BMI can 

be observed in both groups after the intervention. Bars represent the BMI mean ± standard 

deviation per group (44 individuals each one). *p < 0.0001. BMI: Body Mass Index. 

Figure 1. BMI in the online and face-to-face groups. A signifi-
cant decrease in BMI can be observed in both groups after the 
intervention. Bars represent the BMI mean ± standard deviation 
per group (44 individuals each one). *p < 0.0001. BMI: Body 
Mass Index.
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Figure 2. Weight in the online and face-to-face groups. A significant decrease in 

weight can be observed in both groups after the intervention.  Bars represent the weight 

mean ± standard deviation per group (44 individuals each one). *p < 0.0001.  

 

 

 

 

 

Figure 2. Weight in the online and face-to-face groups. A signifi-
cant decrease in weight can be observed in both groups after the 
intervention. Bars represent the weight mean ± standard devia-
tion per group (44 individuals each one). *p < 0.0001. 
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Figure 3. Fat percentage in the online and face-to-face groups. A significant decrease 

in fat percentage can be observed in both groups after the intervention. Bars represent 

the fat percentage mean ± standard deviation per group (44 individuals each one). *p < 

0.0001. 

 

 

Figure 3. Fat percentage in the online and face-to-face groups. 
A significant decrease in fat percentage can be observed in both 
groups after the intervention. Bars represent the fat percentage 
mean ± standard deviation per group (44 individuals each one). 
*p < 0.0001.

Finally, among the 44 patients who attended the face-to-
face consultation, 41 (93%) achieved a normal BMI. Con-
versely, of the 44 patients who attended the online consul-
tation, 39 (88%) achieved a normal BMI. The efficacy 
formula revealed an efficacy of up to 95% of the online 
consultation (Efficacy = achieved result in the online group 
/ achieved result in the face-to-face group = 39 / 41 = 0.95 
X 100 = 95%). This result is interpreted as very efficient ac-
cording to the efficacy formula.29

DISCUSSION

In the present study we aimed to compare the efficacy of 
online versus face-to-face consultation. A significant de-
crease in overweight and obesity was found in both groups. 
Interestingly, no significant difference in BMI, weight, and 
fat percentage was found when comparing both groups. 

Therefore, it is possible to conclude that online and face-
to-face consultation have a similar efficacy. In fact, when 
applying the efficacy formula, we found that online consul-
tations had an efficacy of 95%. However, we must consider 
that the therapeutic adherence played a vital role in these 
results. If the nutritionist was unable to convince the pa-
tient to comply with the nutritional intervention through 
the online consultation, then the efficacy could have de-
creased. 

Other studies using online consultation have shown similar 
results. A study performed in the United States by Serdar 
et al. which aimed to compare face-to-face and online pro-
grams to control eating disorders, found that both programs 
have similar outcomes (decrease in psychiatric symptoms), 
demonstrating that online and face-to-face interventions 
have similar effects.31 A systematic review and meta-analy-
sis that evaluated the implications of telemedicine in over-
weight and obesity reported a significant improvement in 
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at least 1 dietary or physical outcome measure in 4 of the 
8 studies evaluated. Furthermore, this same study also es-
tablished that maintaining therapeutic adherence could be 
challenging only through eHealth, an online consultation 
program, thus recommending a combination of both strat-
egies.32

Online consultation comes to be a practical, secure, and 
economic option for patients. This type of medical care 
allows patients to have professional attention without 
spending money and time on transport, and without the 
risk of becoming infected with COVID-19 due to the current 
pandemic. A recent systematic review of the barriers and 
facilitators of online consultation showed that patients of 
different age groups and with different health conditions 
benefited from receiving an online treatment.33 Additional-
ly, this modality also has benefits for healthcare profession-
als as it decreases the general costs of consultation, allows 
them to see more patients per day, and makes it easier for 
time management purposes.22,34 Moreover, online consulta-
tion could play an important role in big cities where trans-
portation costs are high and has an impact on the ability to 
assist to a nutritional consultation. 

With the current situation in the world, online consultation 
is a more than viable option for nutritionists as it ensures 
the safety of both parties without losing efficacy. However, 
it is worth mentioning that online consultation has some 
limitations, such as communication barriers, inadequate in-
frastructure (absence of adequate digital platforms), poor 
patient training to perform anthropometric measurements 
at home, and difficulties in giving instructions for proper 
treatment. 

Communication, as in the face-to-face consultation, plays an 
important role in online consultation, not only to establish 
a treatment based on clinical and nutritional assessments, 
but also to ensure that patients have no doubts about their 
disease or treatment. Is in this regard that, a systematic re-
view presented the lack of appropriate training and confi-
dence by a healthcare professional as an obstacle to imple-
menting telemedicine.35

For further inquiries about this topic, we suggest a longer 
follow-up of at least one year and more precise tools for 
the evaluation of corporal composition, such as phase angle 
to assess nutritional state and electric bioimpedance to as-
sess fat percentage. In addition, future studies should also 
evaluate atherogenic risks and metabolic comorbidities in 
obese and overweight patients when comparing online and 
face-to-face consultation. 

CONCLUSIONS

In the present study, we found no significant differences be-
tween patients who received face-to-face nutritional con-
sultation against those who received online nutritional 
consultation. Nonetheless, these results can only be conclu-
sive for groups of patients similar to the one evaluated in 
this trial and cannot be generalized to all obese patients. 

Online consultation is an excellent tool for both the nutri-
tionist and the patient, since it provides an efficacy similar 
to that of a face-to-face consultation, but with greater com-
fort, privacy, and efficient use of time. In addition, online 
consultation offers a great alternative to face-to-face con-
sultation due to the current pandemic. 
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