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Abstract

This systematic review evaluated the association between frequency of family meals (FFM)

and nutritional status (NS) and/or food consumption (FC) in adolescents. The protocol was

registered with PROSPERO (CRD42017062180) and followed the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses guidelines. No publication date, lan-

guage, or meal type restrictions were imposed. Only full-text original articles were included;

qualitative studies were excluded. Studies were identified by searching 5 electronic data-

bases (PubMed, Web of Science, Scopus, BVS Brazil, and Adolec) and gray literature

(Google Scholar) and by scanning reference lists of included articles. Risk of bias was

assessed using the Newcastle-Ottawa scale for cohort and cross-sectional studies. Initial

search yielded 2001 results and 47 articles were included. An updated literature search

added 3 articles. Of the 50 studies included, 25 studied the association between FFM and

NS, 32 investigated the association between FFM and FC, being that seven studies ana-

lyzed both outcomes. Thirty-four were cross-sectional studies, 12 were longitudinal studies,

and 4 studies analyzed both cross-sectional and longitudinal data. Thirty-five studies were

rated as having good quality, whereas 19 were of fair quality. Sample size ranged from 140

to 102 072 participants. Most investigations evaluated the frequency of breakfast, lunch,

and/or dinner/supper/evening meals over a 1-week period. Seventeen studies identified a

positive relationship between high FFM and better NS, and 26 found a positive association

between high FFM and better FC. In conclusion, this review showed an association between

FFM and healthy dietary patterns, such as increased consumption of fruits and vegetables.

Further research is needed to understand the association between FFM and NS, since

some studies showed a protective role of family meals against obesity in this age group,

whereas other studies identified no significant association between these variables.
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Introduction

Eating habits that tend to involve large amounts of ultra-processed foods, especially those

developed in adolescence, are among the main causes of obesity, which is considered a global

public health problem [1–3]. Obesity is a condition that affects nearly 124 million children and

adolescents worldwide [4]. Targeted interventions are therefore required to promote dietary

and nutrition education in these populations. National dietary recommendations, such as the

Dietary Guidelines for Brazilians 2014 [5], have emphasized the importance of monitoring the

content of meals, as well as how and when they take place. Meals should be regular and not

hurried, and consumed in appropriate locations, in a calm and comfortable environment, and,

whenever possible, together with family, friends, or colleagues [5].

Family meals appear to provide several benefits to adolescents, such as the promotion of

healthy eating habits [6–9] and a lower risk of overweight [6–10]. Neumark-Sztainer et al.

(2010) found a positive impact on food consumption (FC) among youths who had regular

family meals (3 or more meals per week), including lower intake of soft drinks and higher

intakes of fruits, vegetables, and calcium-rich foods [10]. In another study, Neumark-Sztainer

et al. showed that adolescents reporting 7 or more family meals per week had lower intake of

snack foods than those reporting fewer family meals [11]. Previous studies have found a signif-

icant association between frequency of family meals (FFM) and weigh status, with greater risk

of overweight in white youths reporting never eating family meals than in those reporting 3 or

more family meals per week, as well as an association of FFM with higher fat mass and body

mass index (BMI) z-scores in 17-year-old South African adolescents reporting none or 1 fam-

ily meal per week [6, 12].

Despite the growing interest in this topic, there is still a dearth of evidence on the effects of

regular family meals on FC and nutritional status (NS) in adolescents. Fulkerson et al. (2014)

conducted a review to investigate the impact of FFM on dietary and weight outcomes across

the lifespan, but only 10 of the selected studies focused on adolescents [7]. Others have also

investigated the association between FFM and nutritional outcomes in adolescents, but the

reviews had some limitations: one did not consider NS and was limited to articles published in

English in 2009 or earlier from only 2 databases [8], and the other also searched only 2 data-

bases, had language restrictions, and included only papers whose main objective was to investi-

gate the relationship between FFM and nutritional outcomes [9]. These observations indicated

the need for a systematic review of the evidence for FFM and its association with FC and NS in

adolescents.

Materials and methods

This was a systematic review of studies investigating the association of FFM with NS and/or

FC in adolescents aged 10 to 19 years, as defined by the World Health Organization [13]. The

review was conducted following the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) guidelines [14], and its protocol was registered with PROSPERO

(CRD42017062180; available at https://www.crd.york.ac.uk/PROSPERO/display_record.php?

RecordID=62180).

Data sources, search strategy, and inclusion criteria

No type of meal, publication date, or language restrictions were imposed. Only full-text origi-

nal articles were included in this review. Quantitative studies of any design were eligible, but

qualitative studies were excluded. For the purposes of this review, NS refers to anthropometric

measurements and FC refers solely to the intake of food/nutrients and the quality of the diet;

thus, studies that associated other aspects of eating behaviors with FFM were not considered.
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Studies were considered eligible regardless of whether data on FFM was self-reported by the

adolescents or reported by parents/legal guardians. Studies were not required to cite the associ-

ation between these variables as a main objective to be included in the review. Studies involv-

ing older children or young adults in addition to adolescents were also considered eligible for

inclusion. Investigations of clinical populations or individuals with eating disorders, studies

where exposure or outcomes did not occur during adolescence, and studies in which the out-

come was not the frequency but rather the quality of family meals were excluded from this

review.

Studies were identified by searching 5 electronic databases (PubMed, Web of Science, Sco-

pus, BVS Brazil, and Adolec) and gray literature (Google Scholar) and by scanning reference

lists of included studies. Google Scholar searches were by relevance and limited to the first 200

citations. Three sets of MeSH terms were used to account for FFM, NS, and FC and needed to

be displayed in the title or abstract. The search strategy was initially developed for PubMed

(Fig 1) and later adapted for use in all other databases. No filters were applied to any database

in the initial search, which was run in August 2019. An updated literature search was per-

formed in May 2020 in all databases using the same search strategy, but with a filter for year of

publication (2019–2020).

Study selection process

Two independent reviewers (R1 and R2) screened titles and abstracts identified by the initial

search. Disagreements between the 2 reviewers were resolved by consulting a third reviewer

(R3) for arbitration. Duplicates were removed, and the remaining studies were organized

using Mendeley Ltd. Full text was obtained for all studies meeting the inclusion criteria and

were read independently by 2 reviewers (R1 and R2). Disagreements were resolved by discus-

sion and consensus among R1, R2, and R3, or by consulting an expert (R5). The reference lists

of all studies selected for full-text review were hand-searched by R3, and decisions to include

additional studies were made in a meeting involving all the aforementioned reviewers. In the

update, the titles and abstracts of the articles retrieved were screened by 3 reviewers (R1, R2

and R3) simultaneously, and disagreements were resolved in a discussion meeting.

Fig 1. PubMed search strategy.

https://doi.org/10.1371/journal.pone.0239274.g001
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Subsequently, all studies meeting the inclusion criteria were independently read in full by the 3

reviewers (R1, R2 and R3). There were no disagreements at this stage.

Extraction, risk of bias, and data analysis

The following data were extracted from each study and included in a table designed specifically

for this review by 2 of the reviewers (R2 and R3): study characteristics (year of publication,

funding sources, and country of origin); sample characteristics (age, recruitment process, and

ethnicity); family meal characteristics (type of meal evaluated and FFM); and outcome charac-

teristics (main results, variables measured, and type of assessment). A third reviewer (R1)

checked the data for consistency and accuracy.

Risk of bias was assessed by one reviewer (R1), while a second reviewer (R2) reviewed the

ratings for consistency and accuracy. Studies were evaluated using the Newcastle-Ottawa scale

(NOS) for cohort and cross-sectional studies. The NOS is increasingly used as a measure to

assess the quality of nonrandomized trials and provides a separate version for each of these

study designs [15, 16]. Published thresholds were used to convert NOS scores into Agency for

Healthcare Research and Quality (AHRQ) standards (good, fair, and poor). Because item 4 in

the selection domain of the NOS for cohort studies was rated as ‘not applicable’ for all included

articles, those with at least 4 stars in other domains were considered of good quality. Investiga-

tions with both longitudinal and cross-sectional components were analyzed twice, once for

each study design.

Data were compiled into 2 summary tables (NS and FC). A meta-analysis was not possible

due to the methodological heterogeneity caused by variations in exposure and outcome mea-

surements across studies, in addition to the absence of confidence intervals and odds ratios in

studies that did not investigate the association between FFM and FC or NS as the main objec-

tive. A narrative synthesis of extracted findings was conducted by grouping secondary vari-

ables into the following 5 categories: dietary habits, lifestyle and social factors, psychological

factors, family meal environment, and adolescent health. These findings were discussed by

focusing on the association of these variables with FFM, rather than on FFM itself.

Results

Search results, design & quality assessment

The initial search yielded 2001 results, of which 47 were included. The search update yielded

329 results, of which 3 were eligible for inclusion, for a total of 50 articles included in this

review. The study selection process, including the initial search and the update, is shown in Fig

2. Twenty-five studies investigated the association between FFM and NS [12, 17–40] and are

summarized in Table 1. The association between FFM and FC was investigated in 32 studies,

which are summarized in Table 2 [11, 17, 22, 23, 27, 30, 38, 39, 41–64]. Seven studies [17, 22,

23, 27, 30, 38, 39] focused on both NS and FC and were included in both tables. Thirty-four

were cross-sectional studies [11, 17, 18, 21, 22, 25, 27, 29, 31–35, 37–41, 43–46, 48, 50, 51, 53,

55–62], 12 were longitudinal [19, 20, 24, 26, 28, 29, 31, 42, 47, 49, 63, 64], and 4 studies ana-

lyzed both cross-sectional and longitudinal data [12, 36, 52, 54].

The cross-sectional and longitudinal components of studies with both types of data were

evaluated separately for risk of bias. According to the NOS, 35 studies were rated as having

good quality (27 cross-sectional and 8 longitudinal) [12, 17–26, 32–38, 42–45, 47, 48, 50–52,

54, 56, 58–61, 63, 64], whereas 19 were of fair quality (15 cross-sectional and 4 longitudinal)

[11, 20, 27–31, 36, 39–41, 46, 49, 52–55, 57, 62]. In most cases, cross-sectional studies were

rated as having fair quality because of lack of justification of sample size, no calculation of the

response rate, or no description of characteristics of responders and non-responders, and
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longitudinal studies because of written self-report questionnaires to investigate exposure, fol-

low-up rate<80%, or no description of participants lost to follow-up.

Overview of included studies

The studies included in this review were published between 2000 and 2020, with 23 published

in the past 5 years [17, 22, 25–29, 33, 37, 41, 43, 44, 48, 49, 51, 53, 55–61]; of these, 8 were pub-

lished between 2019 and 2020 [17, 20, 22, 26, 41, 43, 51, 58]. Thirty-one studies were con-

ducted in North America [11, 12, 19, 20, 23, 24, 27–32, 34, 35, 36, 41–47, 49, 52, 53, 55, 56, 61–

64], and 27 of these were conducted in the United States. An additional 6 studies were per-

formed in Europe [21, 22, 38, 41, 50, 60], 4 in Oceania [18, 39, 40, 54], and 4 in Latin America

[26, 48, 58, 59]. Three studies were performed in Asia [25, 51, 57], 1 in Africa [33], and 1 in the

Middle East [17].

Fig 2. Study selection process.

https://doi.org/10.1371/journal.pone.0239274.g002
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Population. Sample sized ranged from 140 [29] to 102 072 [58] participants, with 32 stud-

ies assessing over 1000 individuals [11, 12, 18–22, 24, 25, 30–40, 44, 45, 47, 51, 52, 55, 58–63].

Except for 1 study that evaluated only females [17], all others included both males and females.

Thirteen studies provided no information on participant ethnicity [21, 22, 25, 26, 40, 49–51,

54, 59, 60, 62, 63]. The other studies described ethnicity and/or race in different ways, but in

most of them (n = 24) samples were predominantly Caucasian or non-Hispanic white [11, 12,

18–20, 27–29, 32, 34–36, 41, 44–47, 49, 52, 53, 55, 56, 61, 64].

Assessment of FFM. Each study assessed the frequency of at least one main meal (break-

fast, lunch, dinner/supper/evening meal). Of 50 studies, 17 assessed the frequency of meals in

general [11, 12, 18, 21–24, 32, 35, 39, 42, 45, 46, 48, 49, 53, 57], 11 assessed dinner, supper, or

evening meals [20, 25, 36, 38, 47, 55, 56, 61–64], 8 assessed dinner only [27–29, 34, 41, 43, 50,

54], 5 assessed all 3 main meals (breakfast, lunch, and dinner) [17, 33, 37, 40, 44], 4 assessed

only breakfast [26, 31, 51, 52], 3 assessed breakfast and dinner or evening meals [19, 30, 60],

and 2 assessed lunch and dinner [58, 59].

Most studies (n = 40) analyzed FFM over a 1-week period [11, 12, 18–25, 27, 28, 30–35, 37,

39, 41, 42, 44–46, 48–50, 52–64]. However, 5 studies did not provide a specific time frame [20,

26, 29, 36, 43], while 2 studies assessed meals in the last 5 weekdays [38, 40], 1 in the last 3 days

[17], 1 in a single day [47], and 1 focused on usual meals during the past year [51].

FFM was self-reported by the adolescents in 34 studies [11, 12, 17, 20, 21, 23–26, 29, 30, 33–

36, 38, 39, 42, 44, 45, 47, 49, 51–53, 55–60, 62–64] and reported by parents in 8 studies [22, 32,

37, 40, 41, 43, 46, 54]. In 7 studies, these data were reported by both parents and adolescents

[18, 19, 27, 28, 31, 48, 50]. One study did not describe how these data were collected [61].

Most studies (n = 25) investigated FFM using multiple-choice questions, with responses lim-

ited to the time period under consideration (e.g., never, 1–3 times/week, 4–6 times/week, every

day) or overall frequency (e.g., regularly/sometimes/never) [11, 12, 17, 18, 20–24, 26, 30, 33, 34,

36, 38–40, 47, 48, 52, 53, 57, 59, 62–64]. Seven studies calculated the mean number of family

meals in the period investigated [19, 27, 28, 35, 42, 55, 56], and 9 studies analyzed this variable

divided into 2 categories (e.g., less than 5 or at least 5 meals a week; regularly or irregularly) [29,

32, 43, 46, 50, 51, 58, 60, 61]. Three studies also described the percentage of participants reporting

different FFMs in the period under consideration (e.g., 3 or more family meals in the previous

week; 5 to 7 meals in the previous week) [37, 44, 45]. Five studies did not provide descriptive

data on FFM [25, 31, 41, 49, 54], and 1 study reported FFM as the number of meals in a day [17].

Other outcome variables. In addition to FC and/or NS, 30 studies also evaluated lifestyle

and social factors [18–21, 24, 26, 29, 30–32, 35–41, 43–45, 50–53, 55, 56, 59–62], such as physi-

cal activity, screen time, family structure, peer characteristics, household food insecurity, and

availability of specific foods in the home. Twenty-seven studies also investigated dietary prac-

tices [21, 23, 24, 26, 33, 36, 38–42, 44–49, 51–54, 56–58, 62–64], such as dieting, purchasing

breakfast, snacking patterns, and eating behaviors. Twelve studies also evaluated family meal

environment [21, 23, 24, 27, 28, 41, 43, 48, 51, 53, 54, 56], including variables such as mealtime

conversation, family dinnertime routine, importance of mealtime, watching television during

meals, parenting style, and parent dinnertime media use. Five studies assessed psychological

factors [18, 20, 25, 48, 50], such as behavior problems and mental health. Five studies evaluated

adolescent health factors [17, 20, 23, 32, 36], such as Tanner stages, physical health, health con-

dition, and beginning of menstrual life for girls.

Main outcomes of FFM & NS

Ten studies investigated the association between FFM and BMI classifications. Of these, 6

identified a positive relationship between FFM and better NS. Alamri (2020) examined the
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influence of family meal type (breakfast, lunch, and dinner) on food intake and BMI of Saudi

adolescent girls and found that eating a family lunch or dinner was negatively associated with

adolescent BMI; however, no significant association was found between family breakfast and

adolescent BMI [17]. Chang & Halgunseth (2014) examined the influence of acculturation,

ethnicity, interactions among family meals, parental control, and FFM on changes in NS in

Hispanic and Caucasian adolescents in the United States over approximately 4 years. The

results showed that non-Hispanic white adolescents were more likely to maintain a healthy

weight, not to purchase school lunch, and to eat more family meals. There was also an associa-

tion between high FFM and a negative change in NS (normal to overweight) in Hispanic ado-

lescents with lower parental behavioral control (high behavioral control and use of power

assertive parenting techniques to address child misbehavior are part of the demandingness

dimension of parenting style framework) [19]. Farajian et al. (2014) identified FFM as 1 of the

5 main predictors of overweight in childhood, as having frequent family meals was associated

with a reduced risk of overweight and obesity [21]. Larson et al. (2013) found that a higher fre-

quency of family breakfasts was associated with a lower risk of overweight [30]. Kubik et al.

(2009) showed that obese students were more likely than their normal-weight peers to report

no family meals in the previous week [29]. Sen (2006) assessed FFM and NS in individuals of

different ethnicities and found that, for white adolescents, high FFM was associated with

reduced weight in 1997 and with a reduced likelihood of becoming overweight and increased

odds of ceasing to be overweight in 2000 [34]. Vik et al. (2016) evaluated the association

between eating the 3 main meals with family members and NS in adolescents and showed that

having regular family breakfast, but not lunch or dinner, was inversely associated with over-

weight [37]. The other 3 studies investigating these variables did not identify any significant

association between them [20, 32, 40].

Eight studies evaluated the association between FFM and NS as defined by BMI. Six of

these studies identified a negative association between exposure and outcome. Fulkerson et al.

(2008) evaluated NS and FFM in adolescents over the course of 5 years and reported that,

although these variables were not longitudinally associated, significant inverse relationships

occurred between FFM and overweight in female adolescents in all cross-sectional models

[12]. Goldfield et al. (2019) found that higher FFM was associated with lower BMI only in

female participants [24]. Haghighatdoost et al. (2017) observed that family dinner frequency

was inversely related to obesity in adolescents [25]. Hassan et al. (2019), in a 3-year longitudi-

nal study, showed that male participants who did not have breakfast with their families had the

largest increases in BMI over the course of the study, while the largest reductions in percent

body fat were observed in male adolescents who reported an intermediate frequency of family

breakfasts [26]. Taveras et al. (2005), in cross-sectional analyses, identified a lower likelihood

of becoming overweight in participants who ate family dinner on “most days” or “every day”

than in those who ate family dinner “some days or never”; no significant associations were

observed in longitudinal analyses [36]. In the studies conducted by Babajafari et al. (2011)

[18], Utter et al. (2008) [38], and Utter et al. (2013) [39], no significant associations were

observed between FFM and NS in adolescents.

Seven studies also evaluated the association between FFM and NS using BMI z-scores or

age-specific percentiles, and all of them identified positive associations between FFM and

lower odds or prevalence of overweight. Frank et al. (2019), aiming to show current family

meal patterns of children and adolescents aged 6 to 17 years living in Germany and to investi-

gate associations with sociodemographic characteristics, BMI, and dietary behavior, found

that overweight participants aged 12–17 years ate breakfast, afternoon snacks, or dinner

together with their families less frequently than their non-overweight peers [22]. Fulkerson

et al. (2009) reported that adolescents who did not eat dinner with their families in the week
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before the study were almost 3 times more likely to be overweight [23]. Horning et al. (2016),

evaluating different measures of FFM, as reported by parents and adolescents, and the rela-

tionship between these variables and BMI z-scores, found, in adjusted analyses, that measures

of sitting and eating together were inversely related to BMI z-scores in adolescents [27] In

another study, Horning et al. (2017) evaluated the moderating role of FFM in the relationship

between meal context and NS of parents and adolescents, and the results suggested that FFM

amplifies the relationship between healthy eating behavior and BMI in the context of family

meals [28]. Larson et al. (2013) showed that infrequent family meals were consistently associ-

ated with higher BMI z-scores in both boys and girls [31]. Sedibe et al. (2018), in cross-sec-

tional analyses, showed that eating the main meal with the family on “some days” or “nearly

every day” was 1 of the 2 main variables responsible for an increased risk of overweight and

obesity only in black or rural preadolescents [33]. The only study to use BMI percentiles was

conducted by Smith Price et al. (2009), who found that more frequent family meals led to

improvements in NS over time [35].

Main outcomes of FFM & FC

Most studies (n = 24) used food-frequency questionnaires that had been previously validated

or developed specifically for the study [11, 22, 23, 30, 38, 39, 42–52, 54, 55, 57–61]. The remain-

ing studies used 24-h dietary records [17, 27, 41, 53, 56, 62–64].

Using a food-frequency questionnaire, Fulkerson et al. (2009) analyzed breakfast content,

dietary habits, fruit and vegetable consumption, and unhealthy food intake and found that

family dinner frequency was positively associated with breakfast frequency and daily fruit

intake, but not with fast-food restaurant use, regular soft drink consumption, vegetable con-

sumption, combined fruit and vegetable consumption, or high-fat food intake [23]. Frank

et al. (2019), in a subsample from the German Health Interview and Examination Survey for

Children and Adolescents (KiGGS/2014-2017), investigated an association between FFM and

food intake or the frequency of consumption of food groups and found that the daily con-

sumption of sugary drinks is lower in adolescents aged 12–17 years who have breakfast with

their families every day/often than in those who rarely/never have breakfast with the family.

Analyses for other food groups, including fruit, vegetables, water, confectionery/salty snacks,

milk products, meat/sausages, cereal products, fast food, and fish, showed no significant asso-

ciations [22]. Larson et al. (2013) evaluated the association between frequency of family break-

fasts and food intake and found that adolescents who ate more meals with their families were

more likely to have positive dietary habits, including increased consumption of fruit, whole

grains, fiber, and potassium, as well as reduced consumption of sugar-sweetened beverages

[30]. In the studies conducted by Utter et al. (2008) and Utter et al. (2013), a positive associa-

tion was identified between higher fruit and vegetable intake and frequency of family breakfast

[38, 39].

Burgess-Champoux et al. (2009) examined the longitudinal association between participa-

tion in family meals and dietary habits in adolescence over a 5-year period. Male and female

adolescents who ate regular family meals (at least 5 per week) had higher intakes of vegetables,

calcium-rich foods, fiber, and several vitamins and minerals [42]. Conlon et al. (2019) assessed

the influence of family environment on obesity-related health behaviors in adolescents and

showed that participants with higher FFM were more likely to eat fruits, but they did not differ

from their peers in the consumption of vegetables or sugar-sweetened beverages. Additionally,

adolescents whose parents reported a higher frequency of television watching during family

meals were likely to eat less fruit [43]. Demissie et al. (2015) classified participants’ dietary
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habits as healthy or unhealthy based on the intake of different food groups and found that

healthier eating habits were associated with higher FFM [44].

Feldman et al. (2007) reported that adolescents who watched television during family meals

were more likely to have a poorer diet than those who did not. Television watching during

family meals was associated with lower intakes of vegetables, grains, and dairy products and

with higher intakes of soft drinks and fried foods. Additionally, the results showed that adoles-

cents eating regular family meals while watching television had better dietary intake than those

not eating regular family meals [45]. Fink et al. (2014) also found that having 5 or more family

meals per week was associated with higher intakes of vegetables and fruit in participants aged

12–17 years [46]. Gillman et al. (2000) reported that a higher frequency of family dinners was

associated with healthier eating habits, including higher intakes of fruit, vegetables, fiber, and

micronutrients and lower intakes of fried foods, soft drinks, and saturated and trans fats. In

addition, FFM was associated with lower glucose levels, although it was not significantly asso-

ciated with the intake of red meat or snack foods [47]. Hong et al. (2019), using data from a

national Korean survey to compare adolescents who had breakfast with their families with

those who had this meal alone, performed analyses for the association between FFM and nutri-

tional quality, food intake, meal frequency, and energy intake and found that the food intake

of carbohydrates and iron, the average Dietary Diversity Score, and the number of servings of

grains and vegetables were significantly higher in the family breakfast group. However, the

consumption of milk and dairy products was higher in the group of participants eating break-

fast alone [51].

Giray & Ferguson (2018), examining the association between the frequency and quality of

family meals and nutritional outcomes in young Jamaicans, found no significant associations

between these variables [48]. Granner & Evans (2011), evaluating individual characteristics,

social factors, family environment and their relationship to fruit and vegetable intake in ado-

lescents, showed, in multivariate analyses, a positive association between the frequency of fam-

ily dinners and daily fruit and vegetable intake, as evidenced by differences between

adolescents who ate fewer than 3 portions and those who ate 3–4 portions of fruit and vegeta-

bles per day, and between those who ate fewer than 3 portions and those who ate more than 5

portions per day [49]. Haapalahti el at. (2003) found a significant association between FFM

and healthier eating habits, such as lower intakes of fast foods and sweets by adolescents [50].

Larson et al. (2007), investigating FFM in adolescence and its relationship to food intake in

young adulthood, showed a significant association of FFM with a higher quality diet, higher

intakes of fruit, vegetables, and micronutrients, and lower intake of soft drinks [52]. Alamri

(2020), examining the influence of the type of family meal (breakfast, lunch, and dinner) on

the food intake of female adolescents, found that family breakfast was positively associated

with the consumption of dairy products and proteins, family lunch was positively associated

with eating vegetables and proteins, and family dinner was positively associated with the intake

of fruit, vegetables, dairy products, and whole grains [17].

Leech et al. (2014) reported that daily family dinners were associated with healthy food hab-

its, including higher consumption of fresh and dried fruits, vegetables, low-fat milk, and water

and lower intake of energy-dense foods (sweet and savory foods, high-energy beverages), but

only in male adolescents [54]. Lipsky et al. (2015) examined tendencies and changes in eating

behaviors during the transition between adolescence and early adulthood and found that the

intake of fruits, vegetables, and whole grains in this age range was positively associated with

FFM [55]. Makansi et al. (2018) also evaluated eating habits and factors associated with fruit

and vegetable intake, but no significant relationships were identified between FFM and fruit or

vegetable consumption [57]. Martins et al. (2019) showed that eating at least 5 family meals

per week was positively associated with the intake of beans, fruits, and vegetables (healthy diet
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score) and negatively associated with the consumption of sweets, ultra-processed salty foods,

and fried salty snacks (unhealthy diet score) [58].

Neumark-Sztainer et al. (2003) assessed the patterns of family meals and their relationship

to food and nutrient intake in a population of adolescents in the United States and found that

adolescents with more frequent family meals had higher intakes of fruits, vegetables, grains,

and calcium-rich foods. FFM was also negatively associated with the intake of soft drinks and

snack foods [11]. Oliveira et al. (2018) reported that participants who ate more meals at home

with their parents had a healthier diet and higher intakes of beans, vegetables, and milk, in

addition to consuming smaller amounts of fried foods, sweets, and soft drinks on weekdays

[59]. Totland et al. (2017) reported that lower frequency of family dinners was associated with

lower vegetable intake among adolescents [60]. Walton et al. (2018) found that frequent family

dinners were associated with healthier dietary habits, including higher fruit and vegetable

intake and lower consumption of fast food and takeout in both boys and girls, as well as lower

intake of sugar-sweetened beverages in boys [61].

Horning et al. (2016) identified a significant association of the frequency of family dinners

with dietary quality and fruit and vegetable intake, as assessed by the Healthy Eating Index

(HEI) [27]. Dietary quality and the intake of fruits and vegetables at dinner were also assessed

by Arcan et al. (2019), who found that individuals with higher FFM were more likely to fill half

their plate with fruits and vegetables, although they did not differ from their peers in terms of

dietary quality [41]. Larson et al. (2016), investigating family meal experiences and fast-food

purchasing among adolescents, evaluated several indicators of diet quality, but the only signifi-

cant associations were found between the frequency of family breakfast and fruit intake in

males, and refined grain intake in females [53]. Lipsky et al. (2017) showed that higher FFM

was associated with higher scores on 3 diet quality indicators (HEI, Whole Plant Foods Den-

sity, and Empty Calories) [56]. Woodruff et al. (2009) showed that a higher frequency of family

dinners was significantly associated with lower soft drink consumption and breakfast on the

day of the study among adolescents [62]. Woodruff et al. (2010), investigating the association

between FFM and overall diet quality, reported that adolescents who had 6 to 7 family meals

per week had higher HEI scores than their peers [63]. Lastly, in another study, Woodruff et al.

(2014) examined the association between family dinner frequency and number of meals and

snacks per day and found that adolescents who had regular dinner with their families were

likely to eat more meals and snacks on a daily basis as well as to consume fewer calories per

day than those eating dinner with friends or alone [64].

Discussion

FFM has been extensively explored in the literature. However, previous systematic reviews

have addressed only some aspects of this topic, and the present study makes several novel con-

tributions to the existing body of knowledge. We provide an update of previous reviews that is

especially relevant given the large number of studies published between 2019 and 2020, as was

the case of 8 articles included in the present review [17, 20, 22, 26, 41, 43, 51, 58]. This topic

has been more extensively investigated in infants and toddlers due to the regularity of family

meals in these age groups [65], but studies in older children are beginning to emerge as a result

of the adoption of a holistic approach to determinants of health behaviors, in addition to the

increased prevalence of noncommunicable diseases and overweight in this population [66].

The studies included in this review showed significant variations in the definition of regular

and irregular family meal patterns, the type of meal evaluated, the time frame studied, and the

response options available to participants. Additionally, most of the selected studies were con-

ducted in the United States, and since some aspects of family meals differ among cultures [67]
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their findings may not apply to other populations. Nevertheless, all continents were repre-

sented in this review.

Despite the heterogeneity of findings across studies, the literature reviewed in the present

study had several positive attributes, such as the absence of poor-quality studies, a high num-

ber of investigations involving large samples, including 33 studies of more than 1000 partici-

pants [11, 12, 18–22, 24, 25, 30, 32, 33–40, 44, 45, 47, 51, 52, 55, 58–63], the inclusion of boys

and girls in almost all investigations, and the use of both cross-sectional and longitudinal

designs in some studies. Several studies also investigated complementary variables and showed

that family meals are influenced by other behavioral, psychological, and quality-of-life vari-

ables, such as household food security, physical activity levels of adolescents, and parental

styles. These mediating factors should be explored in future studies, which will allow the mea-

surement of their individual contribution to the phenomenon under study.

Of 25 studies evaluating the association between FFM and NS, 17 demonstrated an associa-

tion between frequent family meals and lower incidence and prevalence of overweight in ado-

lescents, suggesting that family meals may be protective against obesity in this population [12,

17, 21–31, 34–37]. However, some studies were sex-specific or ethnicity-specific, and these

findings should also be explored in future reviews. Six studies did not find any significant asso-

ciation between the aforementioned variables [18–20, 32, 38–40], and only 2 of these studies

[38, 39] also investigated dietary intake. A healthy diet is a main determinant of NS. Although

family meals make a positive contribution to health by promoting commensality, slow chew-

ing, bonding among family members, emotional and mental health, and even academic suc-

cess by encouraging communication, their protective role against weight gain is heavily

influenced by family eating habits; however, none of the included studies controlled for the

influence of eating habits on the relationship between FFM and NS [6, 68]. Additionally,

according to McCullough et al. (2016), the benefits of family meals are strongly influenced by

the frequency, duration, and location of the meals, as well as by the type and amount of food

offered, family communication, child or adolescent behavior, and the family members who are

present, which underscores the importance of exploring additional variables pertaining to the

family meal environment [69]. Moreover, the type of meal consumed with family (breakfast,

lunch, and dinner or evening meals) might impact the FC of adolescents, since common foods

consumed in each meal vary according to local culture. Alamri (2020) reported that different

meals consumed with family were positively associated with the intake of different food groups

[17]. In Brazil, for example, breakfast is usually associated with higher intakes of fruit and cal-

cium, which can be explained by the traditional foods consumed in this meal [70]. Therefore,

the relationship between the type of meal and FC warrants further investigation, including fac-

tors related to food culture.

Two studies revealed a significant association between FFM and weight gain in adolescents.

One study [19] observed this association in Hispanic adolescents who were less acculturated

and experienced lower parental control, suggesting that the influence of family meals on NS in

adolescents also depends on factors such as parenting styles and the relationship between indi-

viduals and their home environment. This is in line with previous studies showing that having

parents or guardians with low levels of behavioral control and high levels of authoritative par-

enting increases the risk of obesity in individuals from ethnic minorities, such as Hispanic chil-

dren and adolescents living in the United States [71, 72]. The other study [33] showed an

association of regular family meals with greater likelihood of overweight only in older children

(6–11 years of age), highlighting the importance of further investigating this topic in future

studies and addressing the issue of physical maturation in addition to the quality of the family

diet.
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An aspect that was not explored by the studies included in this review was the location of

family meals. Eating meals outside the home or in fast-food restaurants, for instance, could

contribute to weight gain and influence NS in adolescents. Therefore, in addition to FFM, it is

important to investigate the quality and location of shared meals [7].

Studies investigating FC evaluated several healthy and unhealthy dietary practices and

found that participants with higher FFM consumed more fruits, vegetables, whole grains,

beans, and dairy products. In some studies, these individuals also showed a reduction in

unhealthy dietary behaviors, such as the consumption of soft drinks, fried foods, and fast food.

These findings are consistent with those of Hammons et al. (2011), who performed a meta-

analysis of the frequency of shared meals and nutritional health in children and adolescents

and included dietary intake as an outcome measure. The analysis showed that participants

who shared meals with their families at least 3 times a week had healthier dietary habits and

were 24% more likely to have healthier eating habits (OR = 1.24 CI: 1.13–1.37, p<0.01), such

as higher fruit and vegetable intake and eating breakfast [73].

One study found a negative association between FFM and diet in adolescents [51], whereas

3 studies found no significant association between these variables [22, 48, 57]. Hong et al.

(2019) reported that adolescents eating breakfast without their family consumed more milk

and dairy products. Although this result appears negative, it can be explained by the typical

South Korean breakfast, in which the foods typically consumed for breakfast are rice, kimchi,

fish, and soup, among others, while the unhealthy breakfast pattern is usually milk, cereal, and

industrialized versions of dairy products [51]. Assessment of dietary intake is complex, and

clear operational definitions are required to ensure that the effects of exposure on this outcome

are measured as accurately as possible. Other variables could also interfere with the association

between FFM and dietary intake, such as family environment, eating environment, psycholog-

ical factors, and watching television during meals. These elements should be considered in

order to construct more reliable explanatory models and achieve a better comprehension of

these phenomena. These factors may also be one of the reasons why the studies found no sig-

nificant associations.

Four studies [27, 41, 56, 63] investigated dietary quality using original or adapted versions

of the HEI and found healthy diet scores to be positively associated with FFM. This index was

developed to assess overall diet quality, an approach that has been increasingly preferred over

the assessment of individual attributes, such as the intake of specific food groups or nutrients

[74]. It is interesting to note that some studies [46, 52, 55, 56] investigated associations between

FFM in adolescence and eating habits in early adulthood, with significant findings for these

variables. These results further support the role of family meals as a potentially positive influ-

ence on the adoption of healthier eating habits over the life course. One of these studies, con-

ducted by Giray & Ferguson (2018), found that diet quality was not related to FFM but rather

to the quality of the meal experience, revealing that other variables in addition to meal fre-

quency can have a considerable influence on eating behaviors [48].

Although the literature points to a positive association of family meals with quality of diet

and healthy NS, there is still no consensus on the ideal number of meals, type of meal, or other

meal patterns that families should adopt to really make it a protective factor for nutritional

health in adolescents. Some studies have already provided important clues about this positive

association, such as the study by Tosatti et al. (2017) [9], who reinforced the need to expand

investigations by using designs that allow establishing such parameters. It will be useful to

advise and guide families on this subject and fill the gaps of previous research. It is also essen-

tial to consider the cultural peculiarities that influence FC and eating practices around the

world.

PLOS ONE Association of family meal frequency with diet and nutritional status in adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0239274 September 18, 2020 23 / 29

https://doi.org/10.1371/journal.pone.0239274


Conclusions

This review showed an association between FFM and healthy dietary patterns, such as

increased consumption of fruits, vegetables, whole grains, and beans. Further research is

needed to understand the association between FFM and NS, since some studies showed a pro-

tective role of family meals against obesity in this age group, whereas other studies identified

no significant association between these variables. Nevertheless, a healthy diet is a known

determinant of NS, and most studies of the association between FFM and NS did not control

for FC, which may have influenced their findings. Future research examining associations

between FFM and FC and/or NS should consider other meal characteristics such as the dura-

tion and location of the meals, the type of meal, and the type and/or amount of food served.
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