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 Background & Objective:  Recent studies have shown the effect of meal timing 

on weight-loss diet success with controversial results. The current study evaluated 

the effect of evening meal timing on weight and body mass index (BMI) in 

overweight/obese subjects who were on a standard weight-loss diet. 

 Materials & Methods:  A total of 70 obese/overweight employees of Ahvaz 

Jundishapur University of Medical Sciences took part in this randomized clinical trial 

(RCT). Participants were randomly assigned into a limited meal timing weight-loss 

(LMTWL) group with the last meal before 06:00 PM and a non-limited meal timing 

weight-loss (NLMTWL) group with the last meal before 12:00 AM. All participants 

followed a standard weight-loss diet as follows: 53% carbohydrate 30% fat and 17% 

protein. Weight and body mass index was measured at the run-in-period (2 weeks), 

baseline and the end of four weeks. Independent sample T-test was used to compare 

parametric continuous variables between the two groups.  

Results:  Of participants, 60% were female. However, there was no significant 

difference between the two groups based on sex. Also, age, height, physical activity 

level, BMI and energy intake was similar between the two groups. There were no 

differences in LMTWL and NLMTWL groups based on weight (P=0.89) and BMI 

(P=0.91) before and after four weeks of the intervention. 

Conclusion:  Meal timing did not influence the amount of weight lost by 

overweight/obese subjects on a weight-loss diet. However, more RCTs with larger 

samples and longer follow-up durations (with a focus on nutrient intake, circadian 

clock patterns, and the interaction between genotype and chronotype) are needed to 

confirm this finding. 
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Introduction

Obesity is associated with a wide range of chronic 

diseases, such as cardiovascular disease, hypertension, 

and diabetes, which is the fifth-leading cause of 

mortality around the world (1). The success of a dietary 

intervention for obesity control depends on many 

factors, including genetic, psychological, and 

environmental factors (2). Dietary approaches to obtain 

or retain a healthy weight are controversial; about 80% 

of subjects fail to achieve their goal, and nearly 20% of 

obese subjects can reduce their initial body weight by 

more than 10% and keep it for more than one year. 

Food intake timing is a neglected factor that could 

affect energy balance and variation in response to 

weight loss programs via a link between circadian 

rhythm and energy metabolism (3). It probably works 

via the presence of a circadian clock in the adipose 

tissue (2). According to new findings, obesity is a 

chronobiological disease. Abnormal eating times can 

create a circadian disturbance that leads to dysfunction 

in the clock genes, satiety hormones, and digestive 

processes. It can also interrupt the central and 

peripheral oscillators. Furthermore, diet-induced 

thermogenesis and fat oxidation are reduced at night. 

Thus, abnormal meal timing can be a novel mechanism 

that promotes obesity (4). 

The link between meal timing and weight loss may 

have to do with satiety hormones such as leptin and 
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ghrelin. Circadian alignment can regulate the levels of 

these hormones, consequently leading to 

improvements in energy intake and expenditure (2).  

Several studies have reported the effect of meal 

timing on weight-loss diet success, with controversial 

results (2,3,5-7). Previous studies have reported that 

obese/overweight individuals undergoing a weight loss 

diet who ate their main meal at night lost significantly 

less weight than those who ate their main meal at 

breakfast and lunch (2,8). Also, another study indicated 

that the intake of almost all the total energy at midday 

is correlated with a lower BMI (7). However, a few 

studies revealed no significant correlation between 

meal timing and BMI in normal and overweight/obese 

subjects (9-11). Since few RCTs have investigated the 

effect of meal timing on weight-loss diet success with 

controversial results (and due to lack of investigation 

on the Iranian population), the current study evaluated 

the effect of evening meal timing on weight and BMI 

in overweight/obese subjects who were on a standard 

weight-loss diet. 

 

Materials and Methods 

Participants 

This open-labeled controlled randomized clinical 

trial was conducted between January and April 2018 at 

the Nutrition and Metabolic Diseases Research Centre 

of Ahvaz Jundishapur University of Medical Sciences. 

One hundred obese/overweight employees of Ahvaz 

Jundishapur University of Medical Sciences who met 

the inclusion criteria were recruited for the study. 

Simple randomization was done by the computer-

generated random numbers, and participants were 

assigned into two groups—intervention, limited meal 

timing weight-loss (LMTWL) and control, non-limited 

meal timing weight-loss (NLMTWL)—by a person 

other than the researchers. The inclusion criteria were 

as follows: aged between 30 and 60, body mass index 

(BMI) >25 kg/m2, and a willingness to participate in 

the study. The exclusion criteria were pregnancy, 

lactation, chronic disease (such as cancer or liver or 

kidney disease), thyroid disease, gastrointestinal 

diseases, surgery for weight loss, any weight loss over 

the past six months, smoking, taking herbal 

supplements, taking weight-loss drugs, and any form of 

drug abuse. Each participant signed an informed 

consent form in a private room before beginning the 

study. All collected data remained confidential. 

This research was funded by Ahvaz Jundishapur 

University of Medical Sciences. Based on the ethical 

guidelines of the 2013 Declaration of Helsinki, the 

ethics committee of Ahvaz Jundishapur University of 

Medical Sciences approved the protocol of this trial 

(approval number: IR.AJUMS.REC.1398.179). In 

addition, this was written according to the CONSORT 

checklist. Figure 1 is a flow diagram of the study. 

 

 

Measurements 

To educate participants for the nutritional and 

behavioural alterations, they followed a standard 

weight loss diet for two weeks without meal timing 

limitation. The LMT was defined as follows: the last 

meal was before 06:00 PM and after this time, the 

LMTWL group did not consume food or sweetened 

drinks. The last meal of the NLMTWL group was 

before 12:00 AM. Each group was followed for 4 

weeks. Furthermore, the subjects were asked not to 

change their physical activity level (PAL).  

Mifflin St. Jeor equation was used to estimate energy 

requirements for each participant (12). Then 500 kcal 

of estimated energy requirements were deducted (13). 

The distribution of macronutrient in the weight-loss 

diet was 53% carbohydrate, 30% fat and 17% protein. 

A trained dietician provided a dietary exchange list and 

a weight-loss diet to participants according to the 

subjects’ dietary habits. Meal distribution included six 

meals a day (three main meals and three snacks). Also, 

meals were prepared by participants and were 

homemade. Participants were followed to check 

compliance via meetings, text messages or phone calls 

every week. 

Participants’ characteristics including age, height, 

gender, and physical activity level were obtained using 

a self-reported questionnaire by the researcher. Weight 

was measured multiple times and the average was 

recorded at the baseline and at the end of the study 

(week 4) with light clothes and without any shoes using 

an accurate scale (Seca, Germany). Weight and height 

were measured by 0.1 kg and 0.5 cm accuracy using a 

Seca scale with a stadiometer, respectively. BMI was 

calculated as weight (kg) divided by the square of 

height (m). Self-reported physical activity level was 

assessed using the International Physical Activity 

Questionnaire (IPAQ) and was reported as mean±SD 

for metabolic equivalent hours per week (MET-

h/week) at the baseline and end of the study. Dietary 

intake was evaluated using 3-day 24-hour recall 

questionnaires (2 weekdays and 1 weekend day) at the 

baseline and end of the study. Total dietary intake was 

analyzed using Mosby’s Nutritrac Nutrition Analysis 

Software (Version IV, St. Louis, Mo, New York, 

USA).  

Sample Size 

The sample size was computed based on a study 

investigating the effect of the meal timing on weight-

loss effectiveness (2). It was calculated based on 

weight changes by considering 95% confidence 

interval and 80% power (α=0.05 and β=0.2). We 

considered a 15% attrition rate. Finally, 50 subjects 

were recruited for each group. 
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Statistical Analysis 

SPSS 21 (IBM, Armonk, NY, USA) was used for 

data analysis. We used per-protocol (PP) population in 

the analysis. PP population includes all subjects who 

complete the study. The data were checked randomly 

to assess precision and completeness. Qualitative 

variables were reported as mean±SD and the data’s 

normality was assessed by the Kolmogorov-Smirnov 

test. Independent sample T-test and Paired T-test were 

used to compare parametric continuous variables 

between and within groups, respectively. A Chi-square 

test was used to compare non-parametric baseline 

variables between two groups. The P-value<0.05 was 

considered statistically significant.  
 

Results  

A total of 100 overweight and obese subjects were 

randomized into two groups. Sixteen subjects of the 

LMTWL group and 14 subjects of the NLMTWL 

group were withdrawn out of the study due to travel 

and other personal reasons, and their data was excluded 

from the study. Eventually, 34 subjects in the LMTWL 

group and 36 subjects in the NLMTWL group 

completed the study. Table 1 shows the general 

characteristics of participants based on each group. 

Most participants were female; however, there was no 

statistical significance based on gender between the 

two groups (P=0.48). In addition, there was no 

significant difference in the energy intake between the 

two groups (P=0.29) 

According to Table 2, within-group difference in 

weight and BMI before and after the study in each 

group was significant (P=<0.001); however, no 

significant difference was observed between the two 

groups.  

 

 

 

  

 

 

 

Randomization of participants into two groups 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

Figure 1. Flow Diagram of the study 

 

 

NLMTWL group (Control group) 

N=50  

Follow up duration: 4 weeks 

 

LMTWL group (Intervention group) 

N=50 

Follow up duration: 4 weeks 

 

34 subjects completed the study 

 

Selection of 100 eligible obese woman based on inclusion and exclusion criteria 

And 2 weeks weight-loss diet without meal timing (Running period)  

 

 

Dropout during study (n=16) 

 Travel (n=3) 

 Personal reasons 

(n=13) 
 

Dropout during study: (n=14) 

 Travel: (n=2) 

 Personal reasons 

(n=12) 

36 subjects completed the study 

 

Anthropometric measurements and statistical analysis 
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Table 1. Baseline characteristics of participants in the two groups. 

 LMTWL group (n= 34) NLMTWL group (n = 36) *P-value 

Age (year) 26.91±8.23 31.50±6.57 0.66a 

Gender 

Male 

Female 

 

15 (41.7) 

21 (58.3) 

 

13 (38.2) 

21 (61.8) 

0.48b 

Height (cm) 165.56±11.61 165.58±11.71 0.92a 

Weight (kg) 81.54±13.32 80.29±14.81 0.71a 

BMI (kg/m2) 29.65±3.23 28.99±2.55 0.35a 

Physical activity level 

(MET-h/week) 
44.22±6.04 43.40±6.25 0.57a 

Calorie intake (Cal) 2423±172 2372±295 0.29a 

aP-value based on Independent Sample T-test. bp value based on Chi-square test. *P-value<0.05 was considered significant. Data 

are expressed as means ± standard deviation and number (percent).  

Abbreviations: BMI: body mass index; MET-h/week: metabolic equivalent- hours/week. 

 

Table 2. Comparison of weight and BMI in the two groups. 

 LMTWL group (n= 34) NLMTWL group (n = 36) *P-value 

Weight (kg) 

  Run-in period  

Baseline (week 2) 

After 6 weeks (end of the study) 

Mean changes (week 2 and week 6) 
∗∗P-value 

 

81.52±13.3 

79.90±13.22 

76.80±12.80 

-3.10± 1.00 

<0.001 

 

80.2±14.84 

78.70±14.75 

75.70±14.58 

-3.00± 1.30 

<0.001 

 

0.58 

0.46 

0.27 

0.89 

BMI (kg/m2) 

  Run-in period 

Baseline (week 2) 

After 6 weeks (end of the study)  

Mean changes (week 2 and week 6) 
∗∗P-value 

 

29.95±2.97 

29.06±3.12 

27.94±3.14 

-1.12±0.37 

<0.001 

 

29.41±4.16 

28.43±2.54 

27.32±2.56 

-1.11±0.49 

<0.001 

 

0.64 

0.52 

0.32 

0.91 

∗P-value based on between-group Independent Sample T-test.  ∗∗P-value based on within-group Paired T-test. P-value < 0.05 was 

considered significant. Data are expressed as means ± standard deviation. 

Abbreviations: BMI: body mass index. 

 

Discussion  

  The present randomized clinical trial showed no 

differences between the LMTWL group and the 

NLMTWL group based on their weight and BMI before 

and after the intervention.  

Although several animal trials have shown that the 

timing of food intake has a significant effect on body 

weight, fat mass, and the efficacy of a weight-loss diet 

(6,12-14), the results of human studies are controversial 

(2,3,5,7,14-16).  

A longitudinal study conducted by Munoz et al. 

showed that there is no difference in the responses to a 

three-months weight-loss diet among morning eaters 

and evening eaters. Our results support these findings. 

However, Munoz et al. showed that morning eaters, who 

ate most of their nutrients and calories at breakfast and 

lunch, had lower weight and BMI than evening eaters, 

who ate most of their calories in the evening (5). 

Furthermore, morning eaters had better food preferences 

and lower appetites. Also, de Castro et al. showed that 

morning eaters ate more protein and nutrients at 

breakfast and lunch, leading to a healthier appetite, 

neural, hormonal, and metabolic control than observed 

in evening eaters; these factors are likely associated with 

better metabolic circadian control (15). 

However, we did not assess the relationship between 

the dietary habits of morning and evening eaters. A five-

month program indicated that late eaters lost less weight 

than early eaters during the weight-loss program (2), 

thus contrasting with our study. Another study 

emphasized that a breakfast diet versus a dinner diet 

improves insulin sensitivity in lean women with 

polycystic ovary syndrome, leading to decrease in 

ovarian testosterone synthesis (10). In another study, 
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Jakubowicz et al. showed that overweight and obese 

women who were on a weight-loss breakfast diet lost 

more weight than overweight and obese women who 

were on a weight-loss dinner diet (8). This study is not 

in line with our study. The discrepancy might be due to 

differences in nutrient and protein intake, as well as the 

timing of the follow-up assessment.  

A cross-sectional study showed that consuming 

almost all of one’s daily calories at midday is associated 

with a lower risk of remaining overweight/obese, while 

evening eaters are at a higher risk of remaining 

overweight/obese (7). Additionally, a three-month 

randomized control trial showed that higher energy 

intake at lunch is significantly associated with greater 

weight loss than higher energy intake at dinner (17). 

Moreover, in comparison to an equal distribution of 

daily energy consumption, consuming more energy 

during the first half of the day is related to greater 

decrease in weight, waist circumference, insulin 

resistance, and serum triglycerides over three months 

(18). However, Reid et al. reported that eating a last meal 

not long before going to sleep time is not associated with 

a higher BMI (6). The differences in results might be due 

to variations in the studies’ designs. Also, Ruiz-Lozano 

et al. concluded that there is a significant interaction 

between clock gene polymorphism and morning-

evening chronotype for obesity parameters such as 

weight, BMI, and waist circumference. As such, among 

carriers of the allele C in clock 3111T/C, evening eaters 

were heavier than morning eaters (19). Garaulet et al. 

also concluded that there is a higher frequency of minor 

allele (C) carriers of clock rs4580704 single nucleotide 

polymorphism (SNP) among late eaters, which is 

associated with the timing of one’s main meal (2). 

However, we found no interactions between genotype 

and chronotype.  

The present randomized controlled trial has some 

limitations. First, the sample size was small. Second, the 

follow-up duration was short. Third, nutrient intake was 

not analysed. Fourth, not all confounding variables were 

controlled, and some anthropometric measurements, 

such as body fat mass and waist circumference, were not 

assessed.  

 

Conclusion 

Meal timing did not influence the amount of weight 

lost by overweight/obese subjects on a weight-loss diet. 

However, more RCTs with larger samples and longer 

follow-up durations (with a focus on nutrient intake, 

circadian clock patterns, and the interaction between 

genotype and chronotype) are needed to confirm this 

finding. 
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