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RELATIONSHIP BETWEEN FOOD FREQUENCY 
AND SCHEDULE WITH OVERWEIGHT AND 

OBESITY

Introducción: El sobrepeso y la obesidad presentan un rápido crecimiento en el mundo, con un mayor riesgo 
de enfermedades crónicas. Las estrategias nutricionales son de gran interés para el control y pérdida de peso, 
como la in�uencia de la frecuencia y el horario de alimentación. Objetivo: Determinar la relación entre la 
frecuencia y horario de alimentación con el sobrepeso y obesidad en población adulta trujillana de 30 a 70 años. 
Métodos: Estudio descriptivo, de corte transversal, con enfoque cuantitativo. Se incluyó una muestra de 160 
participantes, entre 30 y 70 años; los datos se recolectaron mediante una encuesta virtual. Los participantes se 
clasi�caron en un grupo de peso normal establecido por IMC entre 18.5-24.9 y un grupo de sobrepeso-
obesidad establecido por IMC mayor o igual a 25. Se utilizó un cuestionario validado por expertos para evaluar 
la frecuencia y horario de alimentación. Resultados: De los 160 participantes, el 61.88% fue de sexo femenino, 
el 40% tuvo una edad entre 30-39 años. El grupo de peso normal se conformó por 60 participantes; y el de 
sobrepeso-obesidad, por 100 participantes. En el análisis estadístico, se evidenció una diferencia signi�cativa 
entre el nivel de actividad física bajo-moderado (p=0.019), la frecuencia de alimentación no presentó diferencia 
signi�cativa (p=0.477) y dentro del horario de alimentación, el consumo de cena posterior a las 8:00 pm 
presentó diferencia signi�cativa (p=0.021), así como el consumo de intermedios posterior a las 5:00 pm 
(p=0.016),  Conclusión: Consumir alimentos durante la noche en un horario posterior a las 8:00 pm se asocia 
signi�cativamente a riesgo de sobrepeso y obesidad; mientras que en la frecuencia de alimentación no se 
presenta.
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ABSTRACT

Keywords: food intake, overweight, obesity.  (Source: MeSH NLM)

Introduction: Overweight and obesity present rapid growth in the world, with an increased risk of chronic 
diseases. Nutritional strategies are of great interest for weight control and loss, as is the in�uence of feeding 
frequency and schedule. Objective: To determine the relationship between feeding frequency and schedule 
with overweight and obesity in the Trujilloan adult population aged 30 to 70. Methods: Descriptive, cross-
sectional study with a quantitative approach. A sample of 160 participants aged between 30 and 70 years was 
included; the data were collected through a virtual survey. Participants were classi�ed into a normal weight 
group established by BMI between 18.5-24.9 and an overweight-obesity group established by BMI greater than 
or equal to 25. An expert-validated questionnaire was used to assess feeding frequency and schedule. Results: 
Of the 160 participants, 61.88% were of the female sex, and 40% had aged between 30-39 years. The normal 
weight group was conformed of 60 participants, and the overweight obesity consisted of overweight-obesity 
per 100 participants. In the statistical analysis, a signi�cant difference was evidenced between the low-
moderate physical activity level (p=0.019), the feeding frequency presented no signi�cant difference (p=0.477), 
and within the feeding schedule, the post-dinner consumption at 8:00 pm presented a signi�cant difference 
(p=0.021), as well as the consumption of intermediates after 5:00 pm (p=0.016). Conclusion: Consume food 
during the evening at a time after 8:00 pm is signi�cantly associated with risk of overweight and obesity; while 
at the feed frequency it is not presented.

RELACIÓN ENTRE LA FRECUENCIA Y HORARIO DE  ALIMENTACIÓN CON EL SOBREPESO 
Y OBESIDAD EN ADULTOS TRUJILLANOS

(https://creativecommons.org/licenses/by/4.0/)
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Obesity is a rapidly growing worldwide epidemic; its 

prevalence has nearly doubled in more than 70 
 (1)countries since 1980 .  75% of the world population 

lives in countries where overweight and obesity are 

responsible for higher mortality compared to 
 (1)underweight ; this is due to its negative impact on 

health which is associated with an increased risk of 

developing chronic diseases, such as type II diabetes, 

cardiovascular diseases, musculoskeletal disorders and 
  (2)some cancers .

In Peru, the Report “Peru: Non-communicable and 

communicable diseases”, where the Body Mass Index 

(BMI) was assessed in people aged 15 years and older, 

showed that in 2019, the prevalence of overweight and 
 ( 3 )obesity was 37.8% and 22.3%, respectively . 

Comparing these �gures with 2013, an increase of 4.0 

percentage points is observed in both conditions. 

Before that, within the proposed strategies to reduce 

energy intake (diets, drugs, and bariatric surgery) and 

increase energy production (exercise and movement 

without exercise), the schedule and frequency of meals 

could exert a signi�cant in�uence on the control and 
 (1,4)weight loss .

On the other hand, regarding the timing of meals, it has 

been suggested that eating later in the evening may 

negatively in�uence the success of a weight loss 
(6)therapy .  It has also been observed that regular 

ingesting food in the morning can protect against 

weight gain by reducing absolute energy intake during 
(7)the day . This difference between early versus late 

feeding has been related to the internal circadian 
(1,7-9)clock .

Interestingly, the relationship between feeding 

frequency and changes in BMI is still controversial. In 

some research, eating one or two meals daily was 

associated with a relatively lower BMI compared with 

three meals daily ; while in others a negative 

relationship was found between feeding episodes and 
 (1,5)the prevalence of abdominal obesity .

METHODS 

Population and sample

For this reason, the present research seeks to contribute 

knowledge about the topic in the concrete reality of the 

adult Trujillo population to avoid the potential increase 

in overweight and obesity due to the negative health 

consequences they bring. 

The population was conformed of the family members 

of the students of the Universidad Nacional de Trujillo. 

All those presenting residences in the province of 

Trujillo, of both sexes and aged between 30 and 70 years 

were included; the exclusion criteria were not 

completing the survey, presenting underweight 

established as BMI < 18.5, loss of any limb and 

participants with a BMI equal to or greater than 25 who 

performed intense physical activity a minimum of �ve 

days a week. The sample was con�rmed by 160 

par t icipants by non-probabil ity  sampling by 

convenience.

An analytical, cross-sectional study with a quantitative 

approach was conducted.

Variables and instruments

Design and study area

Precisely, through the circadian clock system, it is 

explained why the feeding schedule has an impact on 

body weight regulation; since it is involved in metabolic 
 (9)rhythms, including glucose and lipids .  According to 

research, the organism's capacity to assimilate 

carbohydrates is highest in the morning, and the 

activity of adipocytes in lipid metabolism decreases in 
(10,11)the evening .   This leads to our body processing food 

more slowly and converting it into fats more easily 

during the night than in the morning.

The independent variables were feeding frequency, 

de�ned as the number of main (breakfast, lunch, and 

dinner) and intermediate meals (foods or beverages 

consumed between main meals) ingested during the 

day; and the feeding schedule, de�ned as the hours 

during the day during which food is ingested, in which 

breakfast intake was considered as before 6:00 am until 

9:59 am; lunch,  from 12:00 pm  to 5:59 pm;  dinner, from 

INTRODUCTION



Procedures

All this was contemplated in the online survey crafted 

through the Google Forms platform.

The data collection took place between December 2021 

and January 2022. For obtaining the data an online 

survey was used by the Google Forms platform, which 

was sent through the institutional mails of the students 

of the National University of Trujillo. A total of 172 

responses were obtained, of which 12 were excluded for 

not completing the survey, for presenting underweight 

(BMI < 18.5) or for having a BMI equal to or greater than 

25 and performing intense physical activity a minimum 

of �ve days a week; remaining a total of 160 participants.

Subsequently, the 160 participants were classi�ed into 

a normal weight group established by a BMI between 

18.5-24.9 and an overweight-obesity group established 

by a BMI greater than or equal to 25. In the normal 

weight group, a total of was obtained 60 participants; 

and in the overweight-obesity one, a total of 100 

participants.

To assess feeding frequency and schedule,  a 

questionnaire was developed by the present study's 

authors and validated by �ve nutrition and research 

experts from the Universidad Nacional de Trujillo. 

7:00 pm until after 9:00 pm; and the intervals which 

were split into two schedules, during the morning from 

8:00 am to 11:59 am and during the afternoon-night 

from 3:00 pm until after 9:00 pm. The dependent 

variable was overweight-obesity which was set as a BMI 

greater than or equal to 25. Likewise, daily sleep hours 

and physical activity were considered intervening 

variables.

On the other hand, overweight-obesity was assessed by 

the BMI, which was calculated according to Quetelet's 

formula weight(kg) / [height(m)]two based on the data 

provided by the participants. To assess the intervening 

variables, the IPAQ test was used for the level of physical 

activity. Daily sleep hours were evaluated with the 

indicators less than �ve hours, between �ve and eight 

hours, and more than eight hours. 
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Fig 1. . Flow chart for participant selection
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considered as well as, and no data collected allowed the 

identi�cation of the participants. The work was 

approved by the Research Ethics Committee of the 

Faculty of Medicine of the National University of Trujillo.

The participants were classi�ed according to sex and 

age group (table 1), 99 were females and 61 males. A 

similar proportion of females and males was observed 

in both groups. Participants between 30 - 39 years old 

represented a higher percentage in the normal weight 

group and in the overweight-obesity one. 

RESULTS

Ethical aspects

For the analysis, a database designed in the program 
Microsoft Excel 2016 was used. Through the same 
program, frequency and contingency tables were 
constructed, and the association between variables was 
evaluated by Chi-square hypothesis testing with a level 
of signi�cance p < 0.05.

Statistical analysis

The present study elaborated on respecting the ethical 
principles of the Declaration of Helsinki for research on 
human beings. Acceptance of informed consent by the 
participants at the  beginning  of  the questionnaire was 

Table 1. Sociodemographic characteristics of the normal weight and overweight-obese groups.

Variable                        
NORMAL WEIGHT OBESITY

Female

Male

30-39 years

40-49 years

50-70 years

N=60                        %                          N=100                           % Total        p

Sex

Age

36

24

29

13

18

60.00

40.00

48.30

21.70

30.00

63

37

35

32

33

63.00

37.00

35.00

32.00

33.00

99

61

64

45

51

0.70

0.20

Overweight-obesity persons had a higher frequency of low-moderate physical activity ( Table 2), 
statistically signi�cant.

Table 2. Physical activity level according to the IPAQ test and hours of daily sleep in the normal-weight
 and overweight-obese groups.

Variable                        

Physical activity level

Low-Moderate

High

Hours of sleep

Less than 5 hours

5 to 8 hours

More than 8 hours

N=60                        %                          N=100                           % Total        p

33

27

8

48

4

55.00

45.00

13.33

80.00

6.67

73

27

11

79

10

73.00

27.00

11.00

79.00

10.00

106

54

19

127

14

0.0190.0190.019

0.722

NORMAL WEIGHT OBESITY
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presented no signi�cant difference (Table 3), the usual 
number of daily meals both in the normal weight and 
the overweight-obese group was three meals or less.

The number of sleep hours were similar in both groups 
(Table 2). ), is from �ve to eight hours of daily sleep most 
common. The frequency of food consumption 

Table 3. Feeding frequency in the normal weight and overweight groups.

FREQUENCY OF
 FEEDING

3 times or less

4 times

5 times or more

N=60                        %                          N=100                           % Total        p

35

18

7

58.33

30.00

11.67

58

24

18

58.00

24.00

18.00

85

42

25

0.477

The overweight-obesity group consumed dinner and 
late-evening interludes on a later schedule than the 
normal weight group, with signi�cant differences 
(Table 4).

The normal weight and the overweight-obese group 
consumed breakfast most frequently in the 8:00-9:59 
am schedule; and lunch, from 12:00-1:59 p.m. 

Table 4. Feeding schedule in the normal weight and overweight.

NORMAL WEIGHT OBESITY

SCHEDULE
OVERWEIGHT N=60                        %                          N=100                           % Total        p

21

32

7

33

22

5

24

27

9

22

15

23

15

26

19

35.00

53.33

11.67

55.00

36.67

8.33

40.00

45.00

15.00

36.67

25.00

38.33

25.00

43.33

31.67

25

52

23

48

44

8

20

57

23

48

15

37

9

45

46

25.00

52.00

23.00

48.00

44.00

8.00

20.00

57.00

23.00

48.00

15.00

37.00

9.00

45.00

46.00

46

84

30

81

66

13

44

74

32

70

30

60

24

71

65

0.143

0.651

0.021

0.21

0.016

Breakfast

Lunch

Dinner

00-10
Morning

Late
-evening

NORMAL WEIGHT OBESITY

Before 8:00 am

8:00-9:59 am

No set hours or no 
breakfast

12:00-1:59 pm

After 2:00 pm

Has no set hours or
 no lunch

7:00-7:59 pm

After 8:00 pm

Has no �xed schedule
 or no dinner

9:00-10:59 am

After 11:00 am

Does not consume

intervals 3:00-4:59 pm

After 5:00 pm

Does not consume
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DISCUSSION

Based on this, it is deduced that overweight or obese 

people consume food during the night at a later 

schedule than normal weight people. This coincides 
 (7)  (13)with that reported by Xiao, et al. ; Yoshida, et al. ; 

 (14)  (15)Kutsuma, et al. y  Berg, et al. ; who pointed out that 

people with nocturnal eating habits such as eating 

dinner immediately before bedtime or consuming 

“snacks” after dinner, have higher odds of developing 

obesity than those who don't present these habits.

In the present research a signi�cant relationship was 

found between the consumption of late dinner during 

the n oche (after 8:00 pm) with overweight and obesity, 
 (6) these �ndings are similar to those found by Ha K, et al

where they observed an increase in the prevalence of 

obesity and metabolic syndrome associated with 

eating after 9:00 pm in Korean adults. Also, it was found 

that the consumption of intermediates during the late 

evening in the overweight and obese group was 

signi�cantly later than that of normal weight, which was 

not evidenced with the intermediates during the 

morning. These �ndings are consistent with Barrington 
( 1 2 )W, et al. who found an association between 

intermediate evening consumption with obesogenic 

b e h a v i o r  b u t  n o t  w i t h  m o r n i n g  o r  m i d d a y 

intermediates.

No signi�cant difference in breakfast schedule was 

found between the normal weight and overweight or 

obese groups, as well as between those who did eat 

breakfast and those who did not. However, studies 

indicate that not consuming breakfast has been 

associated with an increased risk of overweight and 
(16)obesity; as reported by Guinter M, et al. , where 

women who ate breakfast seven days a week presented 

a decreased risk of overweight and obesity, compared 

with women who ate breakfast three to four days a 
(17)week. Odegaard A, et al.  found that people who ate 

breakfast three days a week or less had a risk of obesity 

1.33 times higher than people who ate breakfast 4 to 6 

days a week and 1.75 times higher than those who ate 
 (18)breakfast  seven  days  to   the  week.   Goto   M,    et al.  

The frequency of food consumption in normal weight 

and overweight-obese individuals did not evidence 

signi�cant differences, being in both groups habitual 

consumption of four to less meals daily. This contrasts 
  (6) (19) with the �ndings of Ha K, et al. and Holmbäck I, et al.

that indicate an association between a higher number 

of feeding episodes with a lower prevalence of 
(20)abdominal obesity. Similarly, Aljuraiban G, et al.  found 

that participants who ate six or more meals a day 

compared to those who ate less than four meals had a 
(21)lower BMI. However, Van der Heijden A, et al.  observed 

that an increase in feeding frequency beyond three 

daily meals was associated with an increased risk of 

weight gain of �ve kg at ten years. Additional studies are 

needed to better understand the role of meal frequency 

in overweight and obesity risk. 

Sleep hours can in�uence people's weight, as noted by 
 (22)Canuto R, et al. who found obesity prevalence ratios of 

1.4 and 4.4 in workers with sleep deprivation at levels I 

(<�ve h of continuous sleep/day with some additional 

rest) and II (<�ve h of sleep continuous/day without 

additional rest), respectively. This effect was not found 

in the present study.

evidenced that it was 1.34 times more likely a >�ve % 

increase in BMI value in men who did not eat breakfast 

two or more days a week compared to those who did 

not eat breakfast only one day a week or less than.   

Within the limitations of the paper, it can be pointed out 

Also, physical activity and hours of daily sleep were 

considered as intervening variables. Regarding low-

moderate physical activity, this predominated in 

overweight or obese participants than in those with a 

normal weight. This �nding was signi�cant and similar 
 (7)to the work of Xiao, et al.  who found a lower level of 

physical activity determined by the number of steps per 

day in overweight-obese participants.  



Pág. 477

In accordance with the aim of the study, it is concluded 
that consumption of food during the evening at a time 
later than 8:00 pm is signi�cantly related to the risk of 
overweight and obesity in the Trujilloan adult 
population; while the feed frequency no. 

CONCLUSIONthat the number could be higher to obtain signi�cant 

results. The weight and height data were self-reported, 

due to reasons virtuality could not be done face-to-face. 

In addition, the study is cross-sectional analytic so 

causality cannot be assessed; likewise, the sampling 

was non-probabilistic, which causes a loss of 

representativeness.
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