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Abstract

Introduction: In March 2020, COVID-19 was declared a pandemic by the World Health Organization 
(WHO). Public health measures were adopted to curb the spread of the virus, that included guidelines 
for social isolation, with a particular emphasis on protecting vulnerable groups, such as the elderly. 
Throughout the pandemic, digital tools and internet browsing have served as powerful resources for 
overcoming social isolation, particularly among the elderly. Objective: To evaluate changes in the 
dietary habits of older individuals after receiving nutritional education via educational videos. Methods: 
A prospective, experimental community trial was conducted with women aged ≥60 years, who participated 
in a social project. In-person interviews, conducted at the project’s commencement and conclusion while 
adhering to safety protocols, were utilized for collecting clinical and anthropometric data. Additionally, a 
food frequency questionnaire, Mini Nutritional Assessment, and clinical frailty scale were administered. 
Monthly video lessons featuring educational content on nutrition, each not exceeding 10 minutes, 
were disseminated to the participants. Following the video lessons, an online forum was held, where a 
nutritionist addressed any questions regarding the content. Results: Twenty elderly women participated 
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in the project, with a mean age (± standard deviation) of 68.6±6.9 years. Of the total, 45% (9) were 
obese, with a mean BMI of 35.7 kg/m2. Following the educational intervention, a significant improvement 
was observed in the consumption of vegetables and greens in soups (p=0.026). Furthermore, a 
significant reduction in the mean waist circumference was found (p=0.025). Conclusion: The initiative 
of promoting healthy eating through video lessons led to positive changes in the body composition 
and food consumption patterns of the elderly participants.
Keywords: Food and nutrition education; COVID-19; feeding behavior.

Resumo

Introdução: Em março de 2020, a COVID-19 foi declarada pandemia pela Organização Mundial da 
Saúde (OMS). Foram adotadas medidas de saúde pública para conter a propagação do vírus, que 
incluíram orientações para o isolamento social, com ênfase na proteção de grupos vulneráveis, como 
os idosos. Ao longo da pandemia, as ferramentas digitais e a navegação na Internet serviram como 
recursos poderosos para superar o isolamento social, especialmente entre os idosos. Objetivo: Avaliou-se 
mudanças nos hábitos alimentares de idosos após receberem educação nutricional por meio de vídeos 
educativos. Métodos: Realizou-se um ensaio comunitário prospectivo e experimental com mulheres 
com idade ≥60 anos, que participaram de um projeto social. Entrevistas presenciais, realizadas no 
início e na conclusão do projeto, respeitando os protocolos de segurança, foram utilizadas para a 
coleta de dados clínicos e antropométricos. Além disso, foram aplicados questionário de frequência 
alimentar, Mini Avaliação Nutricional e Escala de Fragilidade Clínica. Entre os encontros presenciais, 
foram divulgadas às participantes videoaulas mensais com conteúdos educativos sobre nutrição, cada 
uma com duração não superior a 10 minutos. Após as videoaulas, realizou-se um fórum online, onde 
uma nutricionista esclareceu eventuais dúvidas referentes ao conteúdo. Resultados: Participaram 
do projeto 20 idosas, com média de idade (± desvio padrão) de 68,6 ±6,9 anos. Do total, 45% (9) 
eram obesos, com IMC médio de 35,7 kg/m2. Após a intervenção educativa, observou-se melhora 
significativa no consumo de legumes e verduras em sopas (p=0,026). Além disso, foi encontrada 
redução significativa na média da circunferência da cintura (p=0,025). Conclusão: A iniciativa de 
promoção da alimentação saudável por meio de videoaulas proporcionou mudanças positivas na 
composição corporal e nos padrões de consumo alimentar dos idosos participantes.
Palavras-chave: Educação alimentar e nutricional; COVID-19; comportamento alimentar.

Introduction

The global population is rapidly aging. From 
2000 to 2050, the proportion of the world’s po-
pulation aged ≥60 years is projected to double, 
whereas the proportion of people aged ≥80 years 
is expected to nearly quadruple. Although this 

demographic shift represents a triumph in heal-
thcare and socio-economic development, it also 
poses significant challenges to societies, due to 
the inconveniences that can accompany longer 
lifespans. Furthermore, significant inequalities 
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among individuals, in their living conditions and 
socioeconomically persist both between and within 
continents and countries [1].

Planning and implementing health initiatives 
aimed at enhancing the quality of life for older indi-
viduals is imperative. One such initiative is develo-
ping strategies for healthy eating, which should be 
incorporated into the advice provided by healthcare 
professionals to the elderly and their families. These 
measures can help foster greater enjoyment, heal-
th, and safety in everyday meals [2]

In March 2020, COVID-19 was declared a pan-
demic by the World Health Organization (WHO). 
In response, various public health measures were 
adopted to curb the spread of the virus. [3] Notably, 
these measures included guidelines for social iso-
lation, with a particular emphasis on protecting vul-
nerable groups, such as the elderly [4]

Throughout the pandemic, digital tools and in-
ternet browsing have served as powerful resources 
for overcoming social isolation, particularly among 
the elderly, who are increasingly using mobile te-
chnologies for health-related purposes. These to-
ols have enabled continued social communication 

with relatives, friends, and work, despite physical 
distancing [5,6].

Furthermore, digital technologies can signifi-
cantly contribute to health promotion and disease 
prevention. A key advantage of interventions via 
digital platforms is their potential for independent 
use at home, aligning seamlessly with constraints 
imposed by the pandemic [7].

The rising demand for digital health promotion 
technologies has underscored their role in addres-
sing contemporary challenges faced by the elderly, 
particularly in endeavors aimed at lifestyle modifi-
cations and health condition improvement. This is 
achieved through the delivery of health education 
materials grounded in science and presented in 
easily understandable language [8].

In this context, the present study implemented 
distance learning strategies for elderly participants 
in a social project. It provided nutritional education 
focused on healthy eating through digital platfor-
ms. The aim was to offer guidance on adopting 
healthy habits and suitable dietary choices for 
this age group during the challenging period of 
the pandemic.

Methods

This was a prospective, experimental commu-
nity trial, designed to describe the experiences of 
food and nutrition education initiatives within a 
social project in São Paulo during the COVID-19 
pandemic. There are 50 people participating in the 
social project (46 women and 4 men). The nutrition 
education project was presented to everyone and 
20 women were interested and willing to participate. 
The study did not require a sample size calculation, 
as it included all 20 elderly women who wants par-
ticipated from October 2022 to March 2023. Thus, 

it encompassed the entire tangible universe for the 
estimation of the parameters under study.

Following were the exclusion criteria: (i) refu-
sal to participate; (ii) inability to participate in the 
initial face-to-face meeting; and/or (iii) inability to 
access the monthly videos due to lack of internet 
connectivity.

The study was submitted to the Research 
Ethics Committee (REC) of the institution. Number: 
66370822.3.0000.5461
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Research Procedures

The study was conducted by 3 previously trained nutritionists and carried out in three stages (Figure 1).
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Figure 1 - Study flowchart 

Figure 1 - Study flowchart

The first stage was face-to-face interviews, con-
sisting of individual interviews with one nutritionist 
per participant and an interval of 1 hour each. After 
agreeing to participate in the study and signing the 
Informed Consent Form, the elderly women unde-
rwent the Mini Nutritional Assessment (MNA); further-
more, they were made to answer a Food Frequency 
Questionnaire (FFQ) adapted from the National Health 
Agency - Ministry of Health of Brazil, and the culturally 
adapted Portuguese version of the Clinical Frailty 
Scale [9,10]. The FFQ questionnaire was adapted 
from Vigitel, 2014 and consisted of a questionnaire 
with options for the frequency of weekly and daily 
consumption of 11 foods that covered the food groups.

Next, they underwent the assessments for body 
composition. Anthropometric measurement errors 
are reduced when carried out by the same profes-
sionals. Aiming to reduce inter and intra-evalua-
tor measurement errors the nutritionists received 
training to have anthropometric measurements. 
It consisted of defining an adequate time interval 
between measurements (non-consecutive) and 
accurately marking the anatomical points. The body 
measurements taken were:

	• Weight: measured with the elderly positioned 
centrally on an Omron HBF-514® (Omron, 
Kyoto, Japan) scale, standing upright, ba-
refoot, in light clothing, with weight evenly 
distributed on both feet.

	• Height: measured with the elderly barefoot, 
without headgear, standing against a wall in 
an anatomical position. The calf, buttocks, 
shoulders, and head were in contact with 
the wall, facing forward, and aligned with the 
Frankfurt Plane.

	• Body Mass Index (BMI): calculated by 
dividing weight (kg) by the square of hei-
ght (m). It is classified based on the cutoff 
points recommended by the Pan American 
Health Organization (PAHO) [11] as follows: 
underweight (BMI<23 kg/m2), normal weight 
(23≤BMI<28 kg/m2), overweight (28≤BMI<30 
kg/m2), and obese (BMI≥30 kg/m2);

	• Arm circumference (AC): measured at the 
midpoint between the acromial process and 
the end of the olecranon using an inelastic 
tape measure, ensuring the tape is snug but 
not compressing the skin. It is classified ac-
cording to the percentage of adequacy as 
proposed by Blackburn and Thomton, 1979 
[12];

	• Triceps skinfold thickness (TSF): mea-
sured on the posterior aspect of the arm, 
parallel to the longitudinal axis, at the midpoint 
between the acromion and the olecranon, 
using a Sany AD1009C® (Sany, São Paulo, 
Brazil) caliper. It is classified according to 
the percentage of adequacy as proposed by 
Blackburn and Thomton, 1979 [12];

	• Arm muscle circumference (AMC): calcu-
lated from the values of AC and TSF using 
the equation: The classification is based on 
the percentile values proposed by Frisancho 
(1990) [13];
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	• Waist circumference (WC): measured at 
the midpoint between the last rib and the 
iliac crest using a tape measure. It is clas-
sified as a predictor of cardiovascular risk 
with values ≥ 94 cm for men and ≥ 80 cm for 
women. Values of ≥ 102 cm for men and ≥ 
88 cm for women are considered to indicate 
a very high risk, according to the 1998 WHO 
guidelines (13) [14];

	• Calf circumference (CC): measured at the 
most protruding portion of the calf using a 
tape measure. A calf circumference of <34 
cm for men and <33 cm for women is con-
sidered indicative of reduced muscle mass 
[15].

In the second stage, video lessons were pro-
vided to the elderly on a monthly schedule.

The video lessons theme, each lasting a mini-
mum of 6 minutes and a maximum of 10 minutes, 
were:

	• Healthy eating
	• Hydration
	• Conscious sodium intake
	• Relationship between food and memory
	• Proper protein consumption

They were created using software such as 
Windows Media Player® (Microsoft, Redmond, 
Washington, USA) and Inshot (Dún Laoghaire, 
Dublin, Ireland). The content was distributed throu-
gh a free communication app, accessible on per-
sonal devices such as cell phones and computers.

Alongside the release of each video lesson, a 
dedicated forum was established, using the same 
app in which the videos were made available. In 
this forum, a nutritionist was available to address 

any questions related to the topics covered in the 
classes.

In the third stage, the data obtained from the 
first interview were reassessed. Additionally, a 
satisfaction survey was conducted by a trained ad-
ministrative employee in an isolated environment 
to prevent influencing the participants’ answers.

Statistical analysis

Statistical analysis was performed using 
summary measures, including mean, standard 
deviation, absolute and relative frequencies (per-
centage), as well as bar graphs and boxplots.

The following inferential analyses were used 
to confirm or reject hypotheses based on the evi-
dence revealed in the descriptive analysis:

	• Student’s t-test was employed for dependent 
samples [16] to compare numerical variables 
with normal distributions across two time 
periods.

	• Wilcoxon test [17] was employed to compa-
re numerical variables that did not follow a 
normal distribution across two time periods.

	• McNemar test [18] was used to compare 
binary categorized variables across two time 
periods.

An alpha significance level of 5% was set for 
all conclusions derived from inferential analyses. 
Data entry was performed in Excel (Microsoft) 
spreadsheets to ensure proper storage and ma-
nagement of the information. Statistical analyses 
were conducted using IBM SPSS Statistics sof-
tware, version 24, and R, version 3.6.3 [19].

Results

Initially, 20 elderly women were evaluated, 
with an average age (± standard deviation [SD]) 
of 68.6±6.9 years. Common comorbidities were 

observed, with 75% (15) having hypertension, 30% 
(6) diabetes, 10% (2) cancer, and 5% (1) cardio-
vascular disease.
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The results of malnutrition risk screening, as-

sessed by the MNA, revealed that 67% partici-

pants had a normal nutritional status before the 

interventions, and this increased to 83% after the 

interventions (p=0.687).

Regarding BMI, 45% (9) of the participants 

were classified as obese with a mean BMI of 35.7 

kg/m², 25% (5) as overweight (mean BMI of 28.3 

kg/m²), 20% (4) as normal weight (mean BMI of 

24 kg/m²), and 10% (2) as underweight (mean 

BMI of 21.3 kg/m²). The CFS assessment reve-

aled that 60% (12) of participants were active, 

20% (4) were moderately active, 15% (3) were 

highly active, and 5% (1) were vulnerable. Table 

1 presents food consumption data according to 

the FFQ.

Table 1 - Food Frequency of the Elderly Participants in the Social Project (October 2022–March 2023)

Food frequency

Food 1–2 days/
week

3–4 days/
week

5–6 days/
week

Every 
day

Almost 
Never Never

n % n % n % n % n % n %

Beans 3 15 5 25 2 10 6 30 2 10 2 10

Raw Vegetables 2 10 3 15 0 0 12 60 1 5 0 0

Cooked Vegetables 0 0 9 45 4 20 7 35 0 0 0 0

Vegetables in Soups 0 0 0 0 0 0 0 0 0 0 0 0

Meat 9 45 5 25 1 5 2 10 1 5 2 10

Chicken 7 35 6 30 4 20 1 5 1 5 1 5

Fresh Fruit Juice 2 10 0 0 1 5 9 45 5 25 3 15

Fruit 4 20 2 10 0 0 13 65 1 5 0 0

Soda/Artificial Juice 5 25 0 0 1 5 0 0 6 30 8 40

Milk 6 30 2 10 2 10 6 30 2 10 2 10

Sweets 6 30 1 5 1 5 3 15 8 40 1 5

Replace lunch 
with snacks 1 5 1 5 1 5 2 10 3 15 12 60

Replace dinner 
with snacks 3 15 1 5 0 0 5 25 5 25 6 30

Alcoholic beverages 2 10 1 5 0 0 0 0 7 35 10 50
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After the second stage of the study, involving video lessons with educational content, a significant 
change was observed in the consumption of vegetables in soups (p=0.026) compared to that in the first 
stage, as illustrated in the figure below.
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Figure 2 - Consumption of Vegetables in Soups among Elderly participants in the Social Project 
(October 2022–March 2023) * p <0.05

Six months after the first evaluation, 15 elderly 
women participated in the third stage of the study. 

Table 2 presents the anthropometric assessment 
at both the beginning and end of the project.

Table 2 - Anthropometric Assessment of the Elderly Participants in the Social Project (October 2022 
–March 2023)

Initial 
Assessment

Second 
Assessment

p-value

Mean (SD) Mean (SD)

Arm Circumference (AC; cm) 31.60 (7.75) 32.73 (5.05) 0.955a

Triceps Skinfold Thickness (TSF; mm) 25.98 (7.64) 23.75 (6.81) 0.485b

Calf Circumference (Adjusted CC; cm) 33.73 (2.71) 34.88 (3.88) 0.143b

a Wilcoxon test, b Student’s t-test for dependent samples

A statistically significant reduction was observed in the mean waist circumference of the participants 
after the interventions, as illustrated in Figure 3.
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* Statistically significant (p<0.05).

Figure 3 - Comparison of the participants’ waist circumference at project commencement and 
post-interventions

About satisfaction survey, the main complaints regarding the methodology were familiarity with cell 
phone use, audio adequacy and internet network connection failure at times.

Discussion

Conducting follow-ups with the elderly during 
the COVID-19 pandemic posed multifaceted chal-
lenges, particularly in fostering healthy eating habits 
amidst the difficulties of the period. Many elderly 
were isolated for extended periods, necessitating 
adaptations to novel forms of communication and 
self-care. The older individuals often encounter 
obstacles to adequate food intake, such as redu-
ced physical function, financial constraints, and 
chewing difficulties, among others. However, limited 
evidence exists regarding the types of support and 
strategies that prove effective for older adults in 
maintaining their nutritional status, especially during 
the COVID-19 pandemic [20].

Initially, the study evaluated 20 elderly women 
already engaged in a community program for the ol-
der individuals. The withdrawal of some participants 
during the course of the study can be attributed to 
the challenges faced by certain elderly people in 
using electronic media. This usage was one of the 
requirements for participation due to social distan-
cing measures.

Women represented 100% of the study popu-
lation, indicating a potentially higher level of heal-
th consciousness among the female participants. 
Additionally, the study by Capicio et al, 2022, also 
highlights gender differences observed in social 

Before

Waist circunference (cm)
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isolation behavior, with women tending to remain 
more isolated than men [20].

Regarding body mass index, 70% (14) were 
obese or overweight. The changes in body com-
position associated with aging are characterized 
by a decrease in muscle mass and an increase 
in adipose tissue. This alteration is more pronou-
nced in women, who also experience significant 
hormonal changes as they age [21,22]. After the 
interventions, a reduction in the average BMI from 
30.1 kg/m2 to 29.0 kg/m2 was observed, although 
this change was not statistically significant.

In our evaluation of the eating frequency among 
the elderly participants (Table 1), we found that 
25% (5) reported almost never consuming natural 
juices, another 25% (5) consumed soft drinks or 
artificial juices 1 to 2 times per week, and a further 
25% (5) replaced dinner with snacks every day. This 
pattern may be attributed to the difficulties faced 
by the elderly in cooking, compounded by a lack of 
motivation stemming from loneliness during meals. 
Moreover, the isolation during the pandemic may 
have exacerbated this situation. Another challenge 
relates to the difficulty in acquiring fresh foods, such 
as fruits, during social isolation [23]. Classes on 
healthy eating and hydration provided the elderly 
with practical and feasible ways to enhance their 
food consumption while still maintaining their usual 
habits. Examples include healthy snacks containing 
carbohydrates, high-quality fats, and proteins, as 
well as flavored waters that are quick and easy to 
prepare, offering a healthier alternative to artificial 
soft drinks and juices.

As seen in Figure 1, a statistically significant 
increase was observed in vegetable consumption 
in soups among the participants, while methods 
such as boiling or grilling did not exhibit a similar 
increase. This is likely due to the elderly’s preferen-
ce for softer foods, as they often face challenges 

with chewing. Consequently, this led to a positive 
increase in the consumption of vitamins and mine-
rals, which are crucial for the elderly. These findin-
gs aligned with those of the systematic review by 
Teggart K, et al. (2022), which indicated that five 
studies noted improvements in certain aspects of 
food and fluid intake, but not all, following nutritional 
education [24].

The older individuals are accustomed to certain 
dietary routines, which hinders the process of chan-
ge and necessitates the enhancement of tailored 
nutritional education strategies for this demogra-
phic. In the present study, nutritional interventions 
were conducted in groups, providing access to a 
professional nutritionist online to address any ques-
tions raised following the viewing of healthy eating 
video lessons. This approach facilitated interactive 
discussions, highlighting the benefits of assisting 
the elderly in learning from each other’s knowledge 
and experiences, and consequently, in overcoming 
environmental barriers to healthy eating.

A statistically significant reduction was ob-
served in the average waist circumference of the 
participants after six months of intervention. This 
outcome is advantageous for the elderly women in 
the program, as the reduction in abdominal fat indi-
cates a reduction in visceral fat. The accumulation 
of visceral fat is known to increase the risk of deve-
loping cardiovascular diseases, cancer, diabetes, 
and other metabolic disorders. This risk is further 
heightened in postmenopausal women [25]. The 
100% prevalence of comorbidities among partici-
pants in this study underscores the importance of 
implementing measures aimed at improving these 
conditions.

In addition to reducing fat, increasing muscle 
mass has positive impacts on the health of the 
elderly. The measurement of the calf circumferen-
ce serves as a direct indicator of muscle mass. 
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Although not statistically significant, an increase 
was observed in calf circumference post-interven-
tions, as shown in Table 2. Adequate protein intake 
is associated with the maintenance and recovery 
of muscle mass, especially when combined with 
physical activity [26,27]. During the educational 
intervention, the elderly participants were provided 
video lessons that demonstrated the importance 
and practical ways of incorporating protein into 
their diets. Maintain a normal lean body mass 
is generally associated with better overall heal-
th, including the prevention of muscle weakness 
and reduced functional declines associated with 
aging [26].

In the frailty assessment, muscle weakness 
was considered as one of the phenotypes [27]. 
Only 5% (1) of the elderly participants were clas-
sified as vulnerable, which can likely be attributed 
to the following reasons. Firstly, they had adequate 
average muscle mass (33.7 cm) at the beginning 
of the study and were actively participating in a 
community support group. Secondly, their active 
participation in the group provided continuous gui-
dance and follow-up for regular physical activity. 
Additionally, before the pandemic, they received 
support from a multidisciplinary team consisting 

of a psychologist, nutritionist, physical educa-
tor, and dentist. Even during the pandemic, they 
continued to receive remote support from these 
professionals.

The presence of community programs speci-
fically tailored for the older individuals are crucial, 
as they address their specific nutritional needs and 
facilitate adaptation to the changes inherent to 
aging. The complex interplay of financial, psycho-
social, environmental, physical, cognitive, gender, 
and cultural factors is known to influence eating 
behavior, food access, and mobility [24].

As a limitation, the current study may have 
been subject to bias because the participants were 
elderly individuals already enrolled in a community 
program offering physical activity classes and nu-
tritional counseling before the pandemic. This prior 
enrollment could imply better health conditions, in-
cluding nutritional, functional, and cognitive status. 
We have to consider that as the intervention was 
carried out remotely during the Pandemic, the re-
sults may have been influenced by external factors 
such as the eating habits of other people who lived 
with the elderly, emotional factors or information 
received through other means of communication.

Conclusion

The promotion of healthy eating through video 
lessons led to positive changes in body composi-
tion and dietary habits among the elderly women 
who had previously received multidisciplinary care 
before the onset of the COVID-19 pandemic.
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