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ABSTRACT

Objective: The present study aims to examine the influence of family meal type (breakfast, lunch, and dinner) on food intake and
Body Mass Index (BMI) of Saudi adolescent girls. Methods: The study was conducted between September and October 2019 using a
cross sectional design. Adolescents were recruited from two intermediate schools in Tabuk city (388 adolescents). Food intake and
family meal were measured using three-day dietary records. Height and weight were measured to calculate BMI. Results: Eating a
family breakfast was positively associated with adolescent intake of dairy products and meat alternatives (p<0.05). Eating a family
lunch was positively associated with adolescent intake of vegetables and meat alternatives (p<0.05). Finally, eating a family dinner
was positively associated with adolescent intake of fruit, vegetables, dairy products, and whole grains (p<0.05). There was a
significant negative association between eating family lunch (r= -0.70, p = 0.01) and family dinner (r = -0.66, p = 0.02) with
adolescent BMI. No significant association was found between family breakfast and adolescent BMI. Conclusion: Eating family meals
is an important aspect to improving the quality of adolescent food intake and their BMI. Parents should be educated about the
importance of having regular meals together as a family.
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1. INTRODUCTION

Adolescents are individuals aged from 10 to 19 years old (WHO, 2019). Adolescence is one of the most important and critical
periods of human life due to the increase in nutritional needs compared to other life periods, to meet needs for accelerated growth

and development (WHO, 2019). Previous studies among Saudi adolescents have demonstrated that approximately three quarters of
adolescents did not consume fruit and vegetables on a daily basis (Alsubaie, 2018). Another study showed that they did not
consume the recommended amount of dietary iron, calcium, zinc, folic acid, or vitamin A (Aedh A et al., 2019; Al-Raddadi et al., 2018;
Nasreddine et al., 2018; Sachithananthan and Al Rashedi, 2015; Hwalla et al., 2017). Although studies showed several factors in
adolescents’ environments that influenced their dietary intake, familial influences are particularly strong (Carbert et al., 2019). Meal
structure including food availability, food accessibility, food socialization practices, parental intakes, modelling, and attitudes affect
the eating pattern of adolescents within the family context (Reicks, 2015; Loth, 2016).

A family meal in Saudi Arabia is one of the most obvious daily rituals (AL-Oboudi, 2013). Saudi families used to eat their meals
together for at least one meal a day ( Al-Rethaiaa et al,, 2011). The frequency of family meals has a positive influence on adolescent
food intake (Walton et al., 2016). For example, more frequent family dinners among American adolescents were correlated with an
increased consumption of fruits and vegetables and a lower consumption of sugar-sweetened beverages and fast food (Walton,
2018). One study demonstrated that Swiss adolescents consumed a lower amount of soft drinks during family lunch and dinner
(Suggs et al., 2018). Similar results were reported in a recent systemic review (Dallacker et al., 2018). However, family breakfast
frequency was not associated with adolescent dietary quality in the US (Larson et al.,, 2016).

In addition, the frequency of family meals plays a protective role against the incidence of overweight and obesity during
adolescence (Berge et al., 2015). A higher frequency of family meals was associated negatively with BMI in adolescents (Horning,
2016; Flattum, 2015; Jason, 2018). An intervention study revealed that adolescents involved in family meals frequently showed a
decrease in excess weight gain (Fulkerson, 2015). A recent study in 2019 stated that overweight and obese adolescents ate alone
significantly more than normal weight adolescents (Reicks et al., 2019). However, it is unknown which family meal types have more
effect on adolescents’ food intake and their BMI. Therefore, the present study aims to examine which family meal type (breakfast,
lunch, or dinner) has a larger influence on the food intake and BMI of Saudi adolescent girls.

2. METHODOLOGY

Recruitment

Adolescents were recruited from two intermediate schools in Tabuk city, Saudi Arabia, between September and October 2019, using
a cross sectional design. IBM SPSS sample power was used to calculate the required sample size for the study. The data were
considered significant if the p-value < 0.05 and power = 80%. The minimum estimated number of adolescents was calculated at 350
adolescents. The total adolescents recruited in the study were 430, to account for participants who withdraw.

Permission to conduct the study was obtained from the school head teacher and from the parents of the adolescents. All
adolescents with a completed consent form from their parents were included in the study, except for those who followed a special
diet for weight loss or have a medical condition that could affect their food intake or weight. The study was conducted after
obtaining the ethical approval (UT82012019) from the ethics committee at the University of Tabuk.

Demographic and Dietary Data

Demographic data for the age, monthly household income, race/ethnicity, and health condition of the adolescents, were obtained
via a questionnaire developed by the author and piloted on 20 adolescents. Dietary data were collected by a trained research
assistant using a 3-day dietary record. Instruction on how to fill the dietary record was described to the adolescents. The type and
amount of food consumed was recorded as well as the type of meal (breakfast, lunch, or dinner). It was necessary to record which
meals were consumed with the family. The portion size of food and beverage were estimated using spoons, cups, serving plates, and
glasses. The average frequency of each family meal was calculated based on the 3-day dietary record.

Height and Weight

Height and weight were taken in a private room in school according to WHO protocol by a trained research assistant (WHO, 2008).
Weight was measured to the nearest 100 g by an electronic scale (Seca Ltd, Germany). All adolescents took off their shoes and heavy
clothes. Height was measured to the nearest 0.5cm using a portable height measure (Seca 264, UK). The BMI percentile was
calculated according to the formula: weight in kilograms grams divided by (height in meter)? and interpreted according to the CDC
BMI-for-age Charts (CDC, 2008).
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Statistical Analysis
IBM SPSS Statistics for Windows, version 23 (IBM Corp., Armonk, N.Y., USA) was used to analyse the data. Spearman correlation was
used to examine the association between each family meal with some food consumed by the adolescents. The difference between

the servings sizes of food consumed by adolescents in each type of family meal were identified by one-way ANOVA. Weight was
categorized based on the CDC BMI-for-age as follows: Less than the 5th percentile was considered as underweight, the 5th
percentile to less than the 85th percentile was considered as normal weight, the 85th percentile to less than the 95th percentile was
considered as overweight and the 95th percentile or greater was considered as obese.

3. RESULTS

In total, 388 out of 430 adolescents with Saudi ethnicity completed the study. Forty two were excluded as they did not return the
consent form. The participants’ age ranged between 14 and 16 years old. The number of adolescents who consumed three meals
with their families each day were 295 (76%), and 93 (24%) consumed two meals a day with their families.

Table1 Characteristics of the adolescents

Variables All adolescents (n =388)
Normal weight N=283 (73%)
Overweight and obese N=105 (27%)
Monthly household income, SR

<5000 N=4 (1%)
5000-15,000 N=295 (76%)
>15,000 N= 89 (23%)
Eating with family meals

Breakfast N=201 (52%)
Lunch N=388 (100%)
Dinner N= 301 (78%)

Table 2 presents the correlation between the food intakes of Saudi adolescent girls with the type of family meal. Family breakfast
was positively associated with adolescent intake of dairy products and meat alternatives. Family lunch was positively associated with
adolescent intake of vegetables and meat alternatives. Family dinner was positively associated with adolescent intake of fruit,
vegetables, dairy products, and whole grains.

Table 2 The Spearman correlation coefficient (r) between food intakes of Saudi adolescent girls with the type of family meal.

Family Meal
Food (servings) breakfast Lunch Dinner

r (p value) r (p value) r (p value)
Fruits 0.12 (0.46) 0.20 (0.65) 0.51 (0.04)*
Vegetables 0.16 (0.67) 0.40 (0.02)* 0.59 (0.03)*
Dairy products 0.66 (0.03)* 0.05 (0.41) 0.63 (0.04)*
Meat 0.54 (0.04) * 0.75 (0.01)* 0.14 (0.33)
Whole grains 0.08 (0.55) 0.05 (0.89) 0.34 (0.04) *

Data are expressed as mean + SD
*Food intake is significant at this meal compared to other meals.

Adolescent intake of fruit, dairy products, and whole grains was significantly (p<0.05) higher in family dinner meal compared to
family lunch and breakfast meal (figure 1). Adolescents tend to consume a significant (p<0.05) amount of vegetables and meat
during the family lunch meal compared to the other two meals (figure 1). None of the adolescents even those who consumed three
meals with their families consumed the recommended amount of fruit, vegetables, dairy products, and whole grains, as presented in
figure 1.
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The percentage of normal weight adolescents who consumed three meals with their families was 273 out of 283 (96%), while the
percentage for obese and overweight adolescents was 22 out of 105 (21%). There was a significant negative association between
eating family lunch (r= - 0.70, p=0.01) and family dinner (r= -0.66, p=0.02) with adolescent BMI. No significant association was
found between family breakfast and adolescent BMI.
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Figure 1 Amount of food consumed by Saudi adolescent girls in each family meal.

4. DISCUSSION

The present study revealed that all of the three family meals are important for the quality of adolescent food intake. Breakfast intake
with the family was positively associated with adolescent intake of dairy products and meat alternatives, while lunch intake with the
family was associated with adolescent intake of vegetables and meat alternatives. Family dinners were positively associated with
adolescent intake of fruit, vegetables, and dairy products.

The finding of the present study are consistent with a previous study that focused on one single family meal (only dinner) and
showed that, for American adolescents, consuming dinner with the family was correlated with an increased consumption of fruit and
vegetables which is similar to the presents study (Walton, 2015). Other studies looked at the influence of lunch meals on
Swiss adolescent food intake which demonstrated that eating lunch with family during the weekend was associated with a higher
consumption of vegetables and fruit. However, the same study revealed no significant association between adolescent intakes of any
specific food with family breakfast which was different from the results of the current study (Suggs, 2018). Another study in the US
showed similar results in terms of no influence of sharing family breakfast on adolescent food intake (Larson et al., 2016).

A meta-analysis demonstrated that family meals improve diet quality of adolescents and increase the consumption of healthy
food. The same meta-analysis found no significant differences in effect sizes across meal types (Dallacker et al., 2018). Similar results
were reported by another review (Fulkerson et al,, 2014) suggesting that the association between meal frequency and nutritional
health holds no matter whether families eat breakfast, lunch, or dinner together. One explanation about the influence of family
meals on adolescent food intake is that a family meal has an impact on the composition of food as well as the types and the amount
of food served to adolescents (Richard et al., 2016). Also, parental practicing during family meals plays a vital role on adolescent
food intake. For example, parental encouragement to consume healthy food during the family meal was associated with a higher
consumption of fruit and vegetables (Watts et al., 2017). Other factors, such as parental modeling, were associated positively with
healthy food and negatively with unhealthy food (Loth et al., 2016). Interestingly, adolescents who were involved in the preparation
of family meals with their parents showed better eating patterns and better dietary quality during family meals (Berge et al., 2016).

Although, the current study showed that eating meals with family led to an improvement in adolescent dietary quality, they still
did not consume the recommended amount of fruit and vegetables according to dietary Guidelines (USDA, 2019). These were in
accordance with another study which showed that American adolescents who regularly intake meals with their families showed
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better dietary quality but the amount of fruit and vegetables was less than recommended (Burgess et al., 2009). This mean that

parents should be further educated about nutritional requirements.

In addition, the present study showed that family lunch and dinner were associated negatively with adolescent BMI. A previous
study showed that total family meals for the whole week regardless of meal types were associated negatively with adolescent BMI
(Nuvoli et al., 2015). Interestingly, lower adolescent BMI was associated with greater mother presence whenever the adolescent ate
(McCurdy et al., 2014). A review conducted by Tosatti revealed that frequency of sharing meals can a play a crucial role to reduce the
prevalence of overweight and obesity among adolescents (Tosatti, 2017). Another cross sectional study in china revealed that less
frequent family meals were one of the predictors of obesity of adolescents (Zhang et al., 2016). On the other hand, a study found
that regular dinner intake with the family had no effect on adolescent weight status (Taveras, 2012). A randomized controlled trial
examined the role of family meals in preventing excess weight gain in adolescents. The study found that an intervention group did
not show any significant difference in BMI compared to the control group (Fulkerson et al., 2015). This could be attributed to the
nutritional knowledge of the caregivers which can influence the type and amount of food served to their adolescents (Asakura et al,,
2017).

The strength of the present study was in measuring the effect of each type of family meal (breakfast, lunch, and dinner) on
adolescent food intake and BMI as well as measuring height and weight with a trained research assistant instead of using self-
reported measurements. Additionally, the dietary data were checked by the researcher to ensure the accuracy of the portion size.
The main limitations of the study were not representative of all to the Saudi Arabian population since the data were collected only
from adolescent females from two schools, and it is not known if the results are applicable to other adolescents, particularly males
due to culture issues. In addition, using a cross sectional approach was the main limitation for the study.

Further study is required to examine the influence of family breakfast, lunch, and dinner in the Arab world, as all studies have
been conducted in the USA, followed by European countries, South America, Australia, New Zealand, and Asian countries. Most of
these studies investigated only family dinners or did not specify the meal type and a few studies examined family breakfast or lunch
during the weekend only, since adolescents consumed the lunch in school not with family during school days due to the school
schedule in these countries.

5. CONCLUSION

In conclusion, the current study found that all types of family meals—breakfast, lunch and dinner had a positive impact on
adolescent food intake. Family breakfast was positively associated with adolescent intake of dairy products and meat alternatives.
Family lunch was positively associated with adolescent intake of vegetables and meat alternatives. Family dinner was positively
associated with adolescent intake of fruit, vegetables, and dairy products. Based on these findings, nutrition education programs
should involve parents and educate them about the benefits and the important of having regular meals together as a family.
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