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Summary. Objective: To determine the relation between meal frequency and obesity in adults. Methods: A cross-
sectional study was done among 1829 volunteer (520 men, 1309 women) selected through a multi-stage strati-
fied random sampling method during 2015/2016. A standardized, confidential data collection sheet was used. 
It included socio-demographic factors, dietary behaviors, anthropometric measurements and energy-macro and 
micronutrient intakes. Results: The median meal frequency of women and men were 4 and 3, respectively. Ap-
proximately 57% of men and 61% of women have skipped meals and 76.8% of them were skipped their lunch. In 
addition, the individuals whose BMI were under and over 25 kg/m2 (72.4%, 78.3%, respectively) often skipped 
lunch. The meal frequency positively correlated with waist to hip ratio in women (p<0.05). Additionally, there 
were positively significant correlations between meal frequency and saturated fatty acids, fiber, vitamin A, vi-
tamin C, calcium and iron intake (p<0.05). Conclusion: This study indicated that increased meal frequency may 
have a beneficial effect on micronutrients intakes and some anthropometric measurements among adults.
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Introduction

Obesity is one of the most common multifactorial 
(genetic, metabolic, environmental, socioeconomics 
and behavioural factors) and epidemic disorders that 
imposes direct medical and indirect economic costs 
on society (1).Obesity is thought to be an imbalance 
between energy consumed and expended (2).For this 
reason, changes in dietary habits and physical activ-
ity have been implicated as potential causes of obesity. 

Therefore, effective strategies must be developed for 
the prevention of obesity (3). One of these strategies 
could be the meal frequency or meal skipping rates.

Several characteristics of dietary behavior such as 
eating frequency, temporal distribution of the meals 
throughout the day, skipping meal particularly break-
fast and the frequency of having meals outside (‘eat-
ing out’) may influence body weight (4,5).However, 
studies about the influence of these factors on obesity 
is not conclusive: whereas some studies reported no 
association between frequency of meals and obesity, 
others reported an inverse association between meal 
frequency and the prevalence of obesity in adults and 
children (6-10). 

Additionally, obese individuals are often consid-
ered to skip breakfast, consume little or no lunch and 
compensate by overeating during late afternoon and 
night (11,12).The present study aims to evaluate the 
associations between meal frequency or meal skipping 
and obesity levels among adults. 
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Methods 

Study population
This study was carried out in 2015 with 1829 

volunteer adults, 520 men and 1309 women, aged 
between 40 and 64 years who applied a family health 
center with any reason in Ankara, Turkey. Inclusion 
criterias were age between 40 and 64 years, diagno-
sis of any chronic disease and ability to complete a 
questionnaire. The participants declare their consent 
through a written form. This study was approved by 
Baskent University Institutional Review Board (Pro-
ject no: 94603339/18.050.01.08.01-699). 

Data collection tools
A detailed questionnaire on socio-demographic 

factors and dietary behaviors including meal frequency 
and food frequency was used to data collection. 

Anthropometric measurements
Weight and height were measured to the near-

est 0.1 kg and 0.1 cm, respectively, with the patient 
wearing lightweight clothing and no shoes. Body Mass 
Index (BMI) was calculated as the individual’s weight 
in kilograms divided by the square of their height in 
meters. Waist circumference (WC) was measured (to 
the nearest 0.1 cm) using a non-elastic tape at the 
umbilicus at the end of a normal expiration, with the 
participant in a standing posture. Hip circumference 
(HC) was measured at the most protruding part of the 
hips at the level of the greater trochanter of the femur. 
Waist-to-hip ratio (WHR) was calculated by dividing 
WC (cm) by HC (cm) (13,14). The participants’ nutri-
tional status was evaluated through the body mass in-
dex (BMI), waist and hip circumference -for-age and 
gender. BMI values under 25 kg/m2 was accepted as 
normal and greater than or equal to 25 kg/m2 was ac-
cepted as overweight and obese. As a risky WHR was 
defined as more than to 0.85 in women and as more 
than to 1.0 in men; waist circumference was defined as 
more than 88 cm in women and as more than 102 cm 
in men and waist to height ratio was defined as more 
than to 0.5 (13,14). In order to determine the nutri-
tional status of individuals, Food Frequency Question-
naire (FFQ) including 70 items was used (15). Energy, 
macro and micro nutrients obtained by food frequency 

questionnaire, were analyzed using the Nutrient Data 
Base Program (16). 

Data analysis
All continuous variables were presented as mean 

± standard deviation. Frequencies and percentages 
were used for the presentation of categorical qualita-
tive variables. Pearson Chi-Square (χ2) test was used in 
order to evaluate categorical variables. The normality 
of the distribution of data was evaluated by the one 
sample Kolmogorov–Smirnov test. A non-parametric 
Kruskal-Wallis tests were performed upon the data 
to establish if any differences were present between 
conditions. The linear correlations between variables 
were investigated with Pearson bivariate correlation 
for normal distributed data and Spearman bivariate 
correlation for non-normal distribution data. For the 
calculation of correlations between meal frequency 
and anthropometric measurements of the individuals 
participating in the study, ‘’Partial Correlation Coef-
ficient’’ was used to adjust the effects of energy, car-
bohydrate, protein, fat and fiber on these variables. 
Significant values of p<0.05 were considered to be sta-
tistically significant. The study data was analyzed using 
SPSS software (version 17.0, SPSS Inc., Chicago, IL).

Results

The study included 1829 participants (28.4% 
men,71.6% women). The mean age was 53.0±7.46 
years. Among participants, 24.9% of them had a BMI 
value of <25 kg/m2, 75.1% of them had a BMI value of 
≥25 kg / m2 (The mean BMI value was 28.6±5.07 kg/
m2). It was determined that 94.0% of individuals were 
obese according to waist circumferences (>102 cm for 
men, >88 cm for women, respectively) and 95.5% of 
men and 89.5% of women had WHR above >0.5. Most 
of the participants consumed 3 or more meals (87.3% 
of men and 88.5% of women).  The most skipped meal  
to both gender 71.7% of men and  78.7% of women 
was lunch. In underweight and normal BMI group, 
88.7% of them had three or more meals per day. Simi-
larly overweight and obese BMI groups, the frequency 
of consuming three or more meals per day was 88.1% 
(p>0.05).The study results showed that the individu-
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als whose BMI value were under and over 25 kg/m2 

(72.4%, 78.3%, respectively) often skipped lunch. 
The relationship between age and anthropomet-

ric measurements of the individuals and the frequency 
of meal was given in Table 1. According to Table 1, 
there was a linear correlation between meal frequency 
and WHR in women (r=0.055; p=0.049). In addition, 
there was a inverse correlation between meal frequency 
and weight and HC for men (p>0.05) (Table 1). 

Statistically significant Spearman correlation co-
efficients between meal frequency and energy, macro 
and micro nutrients consumption are shown in Table 
2. The strongest correlation was between meal frequen-
cy and saturated fatty acids (r=0.090,p=0.001), fiber 
(r=0.105,p=0.000), vitamin A (r=0.119, p=0.000), vita-
min C (r=0.093, p=0.001), calcium (r=0.151, p=0.000) 
and iron (r=0.077,p=0.006) in women. In addition, 
there was statistically significant correlation between 

Table 1. The relationship between age and anthropometric measurements of the individuals and the frequency of meals♯

Meal Frequency

Age and Anthropometric Measurements

Men (n:520) Women (n:1329)

r p r p

Age  (years) 0.047 0.305 0.050 0.072

Weight (kg) -0.016 0.720 0.020 0.482

BMI (kg/m2) 0.049 0.284 0.019 0.500

Waist circumference (cm) 0.020 0.664 0.049 0.082
Hip circumference (cm) -0.007 0.876 0.022 0.440

Waist to hip ratio 0.032 0.481 0.055 0.049*

Waist to height ratio 0.036 0.429 0.050 0.075

*p<0.05
♯ Adjusted for energy, carbohydrate, protein, fat and fiber.

Table 2. Correlations between meal frequency of the individuals and energy, macro and micro nutrients consumption

Meal Frequency

Energy and Nutrients

Men (n:520) Women(n:1329) Total (n:1829)

r p r p r p

Energy (kcal/day) -0.015 0.733 0.062 0.026* 0.016 0.490

Carbohydrate (TE %) 0.023 0.606 -0.023 0.403 -0.017 0.482

Protein (TE %) 0.011 0.807 0.034 0.217 0.018 0.443

Total fat (TE %) -0.023 0.610 0.007 0.804 0.010 0.672

Saturated fatty acids (%) 0.036 0.429 0.090 0.001* 0.063 0.007*

Mono unsaturated fatty acids (%) -0.010 0.825 0.070 0.012* 0.036 0.126

Poli unsaturated fatty acids (%) -0.004 0.935 0.017 0.550 0.004 0.872

Fiber (g) 0.096 0.034* 0.105 0.000* 0.089 0.000*

Vitamin A (µg/RE) 0.109 0.016* 0.119 0.000* 0.116 0.000*

Vitamin E (mg) -0.015 0.740 0.002 0.940 -0.010 0.683

Folate (mcg) 0.084 0.062 0.092 0.001* 0.065 0.006*

Vitamin  B12 (mcg) -0.025 0.586 0.086 0.002* 0.043 0.067

Vitamin  C (mg) 0.076 0.090 0.093 0.001* 0.084 0.000*

Calcium (mg) 0.062 0.167 0.151 0.000* 0.116 0.000*

Iron (mg) 0.062 0.168 0.077 0.006* 0.056 0.018*

 *p<0.05
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meal frequency and fiber (r=0.096, p=0.034), vitamin 
A (r=0.109, p=0.016) in men. 

Table 3 was shown that the distribution of meal 
skipping according to consumption of energy, macro 
and micro nutrient values of the individuals. Meal 
skippers had significantly higher intakes for carbohy-
drate and vitamin E than non-meal skippers (p<0.05). 
On the other hand, meal skippers had significantly 
lower intakes for protein, vitamin  B12 and calcium 
than non-meal skippers (p<0.05).

Discussion

Recent studies about obesity were focused on meal 
frequency and meal skipping. Generally, the main ap-
proaches to defining meals are: participant-identified, 
time-of-day, food-based classification and neutral. These 
definitions, along with examples from the literature and 
their respective advantages and disadvantages, are discussed 
(11,17,18). In this study, the number of meals was directly 
asked participant. So, our study primarily investigated meal 
frequency of individuals which showed 87.3% of men and 
88.5% of women consumed three or more meals in a day.

Some studies have suggested that eating patterns, 
which describe eating frequency, the temporal distribu-
tion of eating events across the day, breakfast skipping, 
and the frequency of eating meals away from home, may 
be related to some anthropometric measurements that 
are predictors of obesity (3). Especially, some studies 
conclude that BMI or WC decreased with the increas-
ing meal frequency (17,18) but some studies argue that 
increased energy intake depending on increased meal 
frequency associated with higher BMI or WC (19,20). 
In this study, we found that meal frequency was not sig-
nificantly associated with change in body mass index 
and also it was significantly associated with WHR in 
women. Thus, in a meta-analysis study on this subject, 
it was determined that there was no difference between 
meal frequency and anthropometric measurements (21). 

 Cross-sectional studies have shown that meal 
skipping is associated with increased prevalence of 
overweight and obesity (5,22). For example, in a study 
have shown that WC and BMI values were signifi-
cantly higher in people who skipped breakfast when 
compared with people who did not skip breakfast (22). 
In this study, we did not found  statistically signifi-
cant  difference between meal skipping and BMI. Also 

Table 3. The distribution of meal skipping according to consumption of energy, macro and micro nutrient values of the individuals

Meal skippers
 (n:1090)

Non-meal skippers
 (n:724)

pX ̅ ±SD X ̅ ±SD

Energy (kcal/day) 1962.0±593.12 1926.3±585.02 0.131

Carbohydrate (TE %) 41.7±9.03 40.3±8.75 0.004*

Protein (TE %) 16.1±3.36 16.9±3.73 0.000*

Total fat (TE %) 42.1±8.36 42.6±8.15 0.370

Saturated fatty acids (%) 33.0±12.98 35.8±13.75 0.649

Mono unsaturated fatty acids (%) 35.6±14.20 35.8±13.75 0.615

Poli unsaturated fatty acids (%) 17.6±10.13 17.0±9.89 0.125

Fiber (g) 29.6±12.18 29.6±11.84 0.714

Vitamin A (µg/RE) 1034.9±1032.58 1359.8±1002.20 0.179

Vitamin E (mg) 15.8±9.95 15.1±9.61 0.038*

Folate (mcg) 304.5±107.03 303.2±104.00 0.620

Vitamin  B12 (mcg) 4.7±4.07 4.8±9.44 0.024*

Vitamin  C (mg) 98.1±53.89 100.8±51.42 0.072

Calcium (mg) 905.6±352.49 930.6±314.47 0.009*

Iron (mg) 12.7±4.88 12.8±4.56 0.456

 *p<0.05
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in our study, 59.8% of individuals reported that they 
skipped meals. The most skipped meal of the day was 
lunch for both men (71.7%) and women (78.7%). Also, 
59.5% of overweight individuals skipped their meal.

Meal frequency and meal skipping also appears to 
be an important contributor to intakes of energy, mac-
ro and micronutrients among adults. For example two 
large population-based studies, one in US adults and 
the other in Swedish adults found that those who ate 
six or more times per day had higher intakes of carbo-
hydrate and fibre but lower intakes of fat and protein 
compared with adults who ate once or twice per day or 
less than three times per day, respectively. Additionally, 
in these studies, a higher meal frequency was also as-
sociated with higher folate, vitamin C, iron and calcium 
(23,24). Among Puerto Rican adults, it was found that 
there was a linear relationship between total energy in-
take and meal frequency (25). In contrast among adults, 
it was found that the energy was negatively associated 
with meal frequency (especially snacking) (26). Studies 
based on meal skipping were examined. Some of them 
were identified the influence of breakfast skipping on 
nutrient intakes and some of them were identified the 
nutritional impact of omitting the lunch or dinner meal. 
These results suggest that  meal skipping was consist-
ently associated with lower micronutrient intakes espe-
cially calcium, vitamin C, folate, vitamin A, magnesium 
(27). While all these results were evaluated, the evidence 
to support associations between meal frequency and nu-
trient intake was less consistent.

In our study, we found that higher meal frequen-
cy had significantly correlated higher saturated fatty 
acids, fiber, vitamin A, vitamin C, calcium and iron. 
Also, we examined the distribution of meal skipping 
according to consumption of energy, macro and micro 
nutrient values of the individuals. So, we found that 
meal skippers had significantly higher intakes for per-
centage of carbohydrate and vitamin E than non-meal 
skippers. On the other hand, meal skippers had sig-
nificantly lower intakes for protein, vitamin  B12 and 
calcium than non-meal skippers. 

Limitations of the study
Firstly, our study population was conducted in age 

between 40-64 years, so the findings may not apply to 

other age groups. Secondly, the heterogeneity of meal 
definitions were a major impediment to the interpreta-
tion of findings in this study.

Conclusion

The results from our study suggest that meal fre-
quency were associated with obesity based on waist to 
hip ratio. Additonally we found that meal frequency 
and meal skipping significiantly correlated with many 
macro and micronutrients intake. Further research 
should be conducted to examine the dietary profiles 
of eating patterns and their relations with obesity to 
encourage healthy eating and meal-based guidelines 
should be improved.

References 

  1.  Marti A, Moreno-Aliaga MJ, Hebebrand J, Martinez JA. 
Genes, lifestyles and obesity. International Journal of Obe-
sity. 2004; 28:29-36. doi:10.1038/sj.ijo.0802808

  2.  Tarkosova D, Story M M, Rand JS, Svoboda, M. Feline obe-
sity–prevalence, risk factors, pathogenesis, associated condi-
tions and assessment: a review. Veterinarni Medicina. 2016; 
61(6): 295-307.doi:10.17221/145/2015

  3.  Ma Y, Bertone EJ, Stanek GW, Reed JR, Hebert NL, Co-
hen PA. Association between Eating Patterns and Obesity 
in a Free-living US Adult Population. Am J Epidemiol. 
2003; 158: 85-92. doi:10.1093/aje/kwg117

  4.  Berg C, Lappas G, Wolk A, Strandhagen E, Torén K, 
Rosengren A. Eating patterns and portion size associated 
with obesity in a Swedish population. Appetite. 2009; 
52(1):21-26. 10.1016/j.appet.2008.07.008

  5.  Marin-Guerrero AC, Gutiérrez-Fisac JL, Guallar-Castillón 
P, Banegas JR, Rodríguez-Artalejo  F. Eating behaviours 
and obesity in the adult population of Spain. British jour-
nal of nutrition. 2008;100(05):1142-1148. doi: 10.1017/
S0007114508966137

  6.  Silva FA, Candiá SM, Pequeno MS, Sartorelli, DS, Mendes 
LL, Oliveira RM. Daily meal frequency and associated 
variables in children and adolescents. Jornal de Pediatria 
(Versão em Português). 2017; 93(1):79-86. doi: 10.1016/j.
jped.2016.04.008 

  7.  Tumin R, Anderson SE. Television, Home-Cooked Meals, 
and Family Meal Frequency: Associations with Adult Obe-
sity. Journal of the Academy of Nutrition and Dietetics. 
2017;937-945. doi: 10.1016/j.jand.2017.01.009

  8.  Hutchison AT,Heilbronn LK. Metabolic impacts of alter-
ing meal frequency and timing–Does when we eat mat-



S. Muftuoglu, M. Ozdemir, M. Saka, et al428

ter?. Biochimie. 2016;124:187-197. doi: 10.1016/j.bio-
chi.2015.07.025

  9.  Toschke AM, Kuchenhoff B, Kries RV. Meal frequency 
and childhood obesity. Obes Res. 2008; 13:1932–1938. doi: 
10.3109/17477160902763341

10.  Jääskeläinen A, Schwab U, Kolehmainen M, Pirkola J, 
Järvelin MR, Laitinen J. Associations of meal frequency 
and breakfast with obesity and metabolic syndrome traits in 
adolescents of Northern Finland Birth Cohort 1986. Nutri-
tion, Metabolism and Cardiovascular Diseases. 2013;23(10): 
1002-1009. doi:10.1016/j.numecd.2012.07.006

11.  Karatzi K, Yannakoulia T, Psaltopoulou P, Voidonikola 
G, Kollias TN. Meal patterns in healthy adults: Inverse as-
sociation of eating frequency with subclinical atheroscle-
rosis indexes. Clinical Nutrition. 2015; 34:302-308. doi: 
10.1016/j.clnu.2014.04.022

12.  Utter J, Scragg R, Mhurchu CN, Schaaf D. At-home 
breakfast consumption among New Zealand children: as-
sociations with body mass index and related nutrition be-
haviors. Journal of the American Dietetic Association. 
2007;107(4):570-576. doi: 10.1016/j.jada.2007.01.010

13.  WHO. Obesity: preventing and managing the global epi-
demic: Report of a WHO Expert Consultation. WHO 
Technical Report Series 894. 2000. 

14.  WHO. Waist circumference and waist-hip ratio: Report of 
a WHO Expert Consultation. WHO Technical Report Se-
ries. 2008; 8-11. 

15.  Gunes FE, Imeryuz N, Akalin A, Calik B, Bekiroglu N, 
Alphan E, Dehghan M. Development and validation of a 
semi-quantitative food frequency questionnaire to assess di-
etary intake in Turkish adults. JPMA. 2015;65(7) 756-63. 

16.  BeBIS. Nutrition Information System Computer Software 
Program, Version 7. 2007.

17.  Schoenfeld BJ, Aragon AA, Krieger JW. Effects of meal 
frequency on weight loss and body composition: a meta-
analysis. Nutrition reviews. 2015; 73: 69-82.

18.  Alencar MK, et al. Increased meal frequency attenuates 
fat-free mass losses and some markers of health status with 
a portion-controlled weight loss diet. Nutrition Research. 
2015;35:375-383.

19.  Szajewska H, Ruszczyński M. Systematic review demon-
strating that breakfast consumption influences body weight 
outcomes in children and adolescents in Europe. Critical 

reviews in food science and nutrition. 2010;50(2):113-119.
20.  Mesas AE, Muñoz Pareja M, López García E, Rodríguez 

Artalejo F. Selected eating behaviours and excess body 
weight: a systematic review. Obesity Reviews. 2012;13(2): 
106-135.

21.  Jon Schoenfeld B, Albert Aragon A, Krieger JW. Effects 
of meal frequency on weight loss and body composition: a 
meta-analysis. Nutrition reviews. 2015;73(2):69-82.

22.  Megson M. Effects of Breakfast Eating and Eating Fre-
quency on Body Mass Index and Weight Loss Outcomes 
in Adults Enrolled in a Web-based Obesity Treatment Pro-
gram. 2016.

23.  Kerver et al.Meal and snack patterns are associated with 
dietary intake of energy and nutrients in US adults. Journal 
of the American Dietetic Association. 2006; 106(1):46-53.

24.  Holmbäck I, Ericson U, Gullberg B, Wirfält E. A high eat-
ing frequency is associated with an overall healthy lifestyle 
in middle-aged men and women and reduced likelihood of 
general and central obesity in men. British journal of nutri-
tion. 2010;104(7):1065-1073.

25.  Soltero SM, Palacios C. Association between dietary pat-
terns and body composition in a group or Puerto Rican 
obese adults: a pilot study. P R Health Sci J. 2011;30(1): 
22-27.

26.  Forslund HB, Torgerson JS, Sjöström L, Lindroos AK. 
Snacking frequency in relation to energy intake and food 
choices in obese men and women compared to a reference 
population. International journal of obesity. 2005;29(6):711-
719.

27.  Deshmukh-Taskar et al. The relationship of breakfast 
skipping and type of breakfast consumption with nutri-
ent intake and weight status in children and adolescents: 
the National Health and Nutrition Examination Survey 
1999-2006. Journal of the American Dietetic Association. 
2010;110(6):869-878.

Correspondence: 
Merve Ozdemir
Baskent University, Faculty of Health Sciences, Department of 
Nutrition and Dietetics, Ankara, Turkey.
E-mail: msusuzlu@baskent.edu.tr


