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Abstract
Background Familial dietary intake can be influenced by both genetic and environmental factors; the current study 
aimed to examine the role of these two factors on dietary intake by investigating the resemblance in energy, nutrient, 
and food group intake among spouses and siblings in twin and family-based studies.

Methods The online literature databases, including PubMed, Scopus, Web of Science, and Cochrane Library were 
systematically searched up to September 2024. The pooled correlation coefficient (r) of studies was calculated using 
Fisher’s z and standard error (SE) of z’s of all studies and our final results were reported in six groups including non-
twin siblings, monozygotic (MZ) twins, dizygotic (DZ) twins, all-twins, all siblings, and spouse.

Results Our findings on 30 observational studies indicate that siblings, especially MZ twins, tend to have similar 
dietary intake, with high correlations for vegetables (r: 0.59), red meat (r: 0.58), and fruits (r: 0.56). Among DZ twins, 
the lowest correlations were observed for eggs (r: 0.07), soft drinks (r: 0.14), and daily intake of simple carbohydrates 
(r: 0.17). DZ twins did not show significant differences in dietary resemblance compared to non-twin siblings. Among 
spouses, the highest correlations for dietary intake were found for polyunsaturated fats (r: 0.41), saturated fats (r: 0.40), 
and total fats (r: 0.39), while the lowest correlation was for protein intake (r: 0.24).

Conclusions While the greatest similarity in dietary intake was observed among MZ twins, no significant difference 
in dietary intake similarity was noted between DZ twins and non-twin siblings. Furthermore, spouses exhibited a 
significant degree of similarity in their dietary consumption. Therefore, dietary intake is shaped by a complex interplay 
of genetic and environmental factors, warranting further investigation to validate these observations.
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Background
Since the late 1970s, there has been increasing interest in 
studying the influence of genetics and familial factors on 
dietary choices and nutrient preferences [1]. This inter-
est has been fueled by the understanding that diet plays 
a crucial role in preventing chronic diseases like cardio-
vascular diseases [2]. Despite efforts to promote healthy 
eating habits, rates of chronic diseases continue to rise, 
underscoring the urgent need to understand the complex 
factors that shape dietary behavior [3].

Previous research has found similarities in nutrient 
intake among family members, such as spouses, siblings, 
and twins, but it is still unclear whether these similarities 
are due to genetic or environmental factors [4–6]. Evi-
dence from twin research suggests that genetic factors 
play a role in shaping dietary patterns, with monozygotic 
(MZ) twins having more similar food intake than dizy-
gotic (DZ) twins [1, 7]. Additionally, environmental fac-
tors may also influence dietary behavior and preferences 
over time [8]. However, the effect of a shared growth 
environment on food choices is inconclusive [4, 5, 9, 10].

Of note, understanding the correlation between 
spouses and siblings in dietary habits can provide valu-
able insights to develop interventions for improving fam-
ily members’ diets and reducing the risk of diet-related 
diseases. Besides, it can help to identify genetic and envi-
ronmental factors that contribute to individual differ-
ences in food intake and diet-related outcomes [11].

This meta-analysis examines the correlation between 
spouses and sibling pairs in dietary intake, including 
energy, nutrients, and food groups, and compares the 
correlations based on factors like family relationships, 
dietary assessment approach, and sample size. Addition-
ally, the mean correlations for energy and macronutrient 
intake between siblings are compared, to address differ-
ences between study groups. The study results can con-
tribute to the growing body of research on the complex 
interplay between genetic and environmental factors 
in shaping dietary behavior and offer insights useful for 
public health interventions promoting a healthy eating 
lifestyle.

Materials and methods
Systematic search
We systematically searched PubMed, Scopus, Web of Sci-
ence, and Cochrane databases up to September 2024 to 
find potential eligible studies. In this case, we combined 
keywords related to energy, macronutrients and food 
intake, diet, family members, and correlation to find eli-
gible observational studies. The complete search strat-
egy in databases is indicated in (Supplementary Table 1). 
Additionally, a manual search was done in the reference 
list of related reviews, original studies, and the Google 
Scholar database. Two reviewers independently screened 

studies first by title and abstract and if necessary, by full-
text reviewing. The protocol for the present systematic 
review and meta-analysis has been registered in PROS-
PERO (CRD42024587951).

Eligibility criteria
Our eligibility criteria were observational studies, either 
cohort, cross-sectional, or case-control studies, assessing 
the familial correlation of energy, macronutrients, and 
food intake at a time point among populations with any 
age group. The types of familial relationships considered 
in this study were non-twin siblings, monozygotic (MZ) 
twins, dizygotic (DZ) twins, all-twins, all siblings, and 
spouses. Our exclusion criteria were (1) unhealthy pop-
ulations like people with cancer or diabetes; (2) articles 
not in English; (3) studies didn’t report the sample size 
of each correlation; (4) studies investigating the corre-
lation of parents’ knowledge and children’s intake, and 
(5) studies investigating dietary intake among infants, 
as the influence of environmental factors and individ-
ual preferences in dietary choices is limited within this 
demographic. This results in negligible variations or 
resemblances in dietary habits among family members, 
potentially introducing bias into the findings.

Data extraction
Two reviewers extracted the following data indepen-
dently and in duplicate after reviewing full texts: first 
author name, year of publication, studies region, sex, 
sibling’s age, dietary assessment method (either food fre-
quency questionnaire (FFQ), dietary records, or recalls), 
the reported unit of dietary variable (e.g., kcal, kj, gr, per-
cent of energy or serving/day), a correlation coefficient 
(r) and its related sample size. The r refers to Pearson 
or Spearman rank correlation coefficients and, in some 
cases, it refers to intra-class correlation coefficients, 
which can be considered close to correlation coefficients. 
Any disagreement was resolved by discussion.

Quality assessment
Studies quality was assessed using the Newcastle - 
Ottawa quality assessment scale (NOS) for cross-sec-
tional studies. Assessments were conducted in terms 
of the following: (1) selection (representativeness of the 
exposed sample, selection of the non-exposed sample, 
ascertainment of exposure); (2) compatibility (compa-
rability of outcome groups based on design or analysis), 
and (3) outcome (assessment of outcome, the statistical 
test is appropriate). In this context, five, two, and three 
points were given to selection, comparability, and out-
come respectively. This scale’s final score of 7 or more 
indicates good quality.
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Statistical analysis
First, we extracted relationship resemblance, as pre-
sented by r, and related sample sizes for energy, carbo-
hydrate, simple carbohydrate, protein, fat, saturated fatty 
acid (SFA), polyunsaturated fatty acid (PUFA), choles-
terol, alcohol, fiber, fruit, vegetable, potato, seafood, egg, 
meats, red meat, dairy, soft drink, and alcohol intake in 
spouses and siblings.

We converted Pearson’s, Spearman’s, or intra-class cor-
relation coefficients to z’s using Fisher’s z transformation 
to obtain approximate normality and then calculated a 
mean and standard error (SE) of transformed correla-
tion weighted by the sample sizes in the studies [12]. The 
pooled r of studies was calculated using Fisher’s z and 
SE of z’s of all studies using the random effect method 
and then transformed into r. In this context, r < 0.30, 
0.30 ≤ r < 0.50, and r ≥ 50, are considered weak, moderate, 
and strong correlations respectively [13]. Heterogeneity, 
qualitatively assessed by I2 statistic and P heterogene-
ity < 0.05 considered significant.

We considered pooled r and 95% confidence interval 
(CI) for reporting our final results in six groups includ-
ing non-twin siblings (brother-brother, sister-sister, and 
brother-sister or a combination of them), MZ twins, DZ 
twins, all-twins (MZ and DZ twins), all siblings (twin and 
non-twin siblings), and spouse. If a study, reports one 
variable in two pair groups (e.g., a study reports energy 
intake resemblance for brother-brother and sister-sister 
relationships), these two pair groups are considered sepa-
rately as different studies and analyzed in the subgroup of 
siblings.

For macronutrients including carbohydrates, protein, 
and fat, we pooled correlations of two reported values, 
first only macronutrients reported as percent of energy 
intake, and second a combination of macronutrients 
reported as percent of energy and grams of intake. In the 
second analysis, if a study reports both grams of intake 
and percent of energy, we considered them as a differ-
ent study and then analyzed them together. The potential 
publication bias was tested using Egger’s test, Begg’s test, 
and visual inception of funnel plots.

Regarding the significant heterogeneity observed for 
some dietary variables among different pairs, we decided 
to conduct a meta-regression analysis using Z and SEZ 
statistics for only energy and macronutrient intake as 
main dietary components for finding the source of het-
erogeneity among included studies. Based on the char-
acteristics of included studies, some variables were 
selected for assessment as sources of heterogeneity 
including the year of publication (before the year 2000, 
after the year 2000), sex (both sexes, sex-specific), sibling 
type (twins, non-twins), region (America, Europe, Asia, 
and Oceania), dietary assessment method (FFQ, dietary 
records or recalls), sample size (lower and larger than 

500 individuals, lower and larger than 1000 individuals), 
and reported units of macronutrients (gram, percent), 
sibling’s age (younger than 18, older than 18 years old). 
For studies that reported the age range of their partici-
pants, the decision for determining the age category was 
made based on the age group that had the largest popu-
lation if has been reported; or based on the calculation 
of an approximate mean of the study population based 
on the reported mean age among different subgroups 
and their sample size. Therefore, an unadjusted model of 
meta-regression was conducted for any included variable 
and as a result, beta coefficients, 95% CI, P-value, and τ 
2 were reported for each variable. Additionally, we con-
ducted an analysis of variance (ANOVA) test to compare 
the mean observed correlations for energy, carbohydrate, 
protein, and fat intake among siblings, MZ twins, and 
DZ twins, both overall and in pairs. The significant levels 
were considered as P < 0.05. Statistical analysis was done 
using MedCalc software (version 20.218, Ostend, Bel-
gium; https://www.medcalc.org; 2023) and STATA  s o f t w 
a r e version 17.0.

Results
The literature searches
Initially, 2,525 documents were retrieved. After remov-
ing 422 duplicates and excluding 2,034 irrelevant papers, 
69 articles remained for abstract and full-text review. Of 
these, 44 articles were excluded based on the inclusion 
and exclusion criteria, leaving 25 articles. Additionally, 5 
articles were sourced from other references, resulting in a 
total of 30 articles included in this meta-analysis (Fig. 1).

Characteristics of included studies
The general characteristics of the 30 articles included in 
the study, all of which have a cross-sectional design, are 
provided in (Supplementary Table 2) [1, 4–7, 9, 11, 14–
36]. These studies were performed in the USA (n = 12) 
[1, 9, 11, 14–16, 18–20, 26, 27, 29], Canada (n = 2) [7, 31], 
Finland (n = 2) [5, 34], Netherlands (n = 2) [23, 24], Korea 
(n = 2) [28, 32], China (n = 2) [33, 35], UK (n = 1) [4], Ire-
land (n = 1) [30], Sweden (n = 1) [25], Australia (n = 1) [17], 
Denmark (n = 1) [6], Norway (n = 1) [21], France (n = 1) 
[22] and Iran (n = 1) [36]. The papers were published 
between 1978 and 2023. The number of participants in 
the included studies assessed the dietary resemblance 
ranged from 42 to 9798 with an age range of 1 and 56 
years. All included articles were high-quality based on 
the NOS scores (Supplementary Table 3). The correlation 
of different nutrients (in grams of intake or percent of 
energy or both of them) and food groups (in gram intake 
or serving) between 4 paired groups including MZ twins, 
DZ twins, siblings, and spouses is presented in (Supple-
mentary Table 2).

https://www.medcalc.org
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The statistical distribution of included articles based on 
their characteristics is reported in (Table 1). Articles were 
classified based on sex (male, female, and both genders), 
year of publication (before 2000 and after 2000), region 
(America, Europe, and Asia-Oceania), dietary assess-
ment method (24-h recalls or records, FFQ, and a mixed 
approach), siblings age (≤ 18 years, ˃18 years, and spouse), 
sample size (≤ 500, 500–1000, and ˃1000).

Meta-analysis
(Figs.  2 and 3and Supplementary Table 2) shows the 
pooled results of the meta-analysis on dietary factors cor-
relation among non-twin siblings, MZ twins, DZ twins, 
all twins, all siblings including twins and non-twins, and 
spouses. In non-twin siblings, the highest pooled r value 
was reported for PUFA (0.32), and fat (percent of energy 
intake) (0.30). In MZ twins, the highest pooled r value 
was reported for food groups including vegetable (0.59), 
red meat (0.58), and fruit (0.56). Also, in DZ twins the 
highest pooled r value was reported for vegetables (0.49), 
fruit (0.36), and red meat (0.35). In spouses, the high-
est pooled r was related to PUFA (0.41), and SFA (0.40), 

cholesterol (0.39), fat (total) (0.39), and alcohol (0.38), 
and total carbohydrate (percent of energy intake) (0.38).

The publication bias assessment using the P-value of 
the Egger test indicated that there was significant pub-
lication bias among sibling subsets for energy, carbo-
hydrate, protein, and alcohol intake. Also, in the twin 
subgroup, we observed a significant publication bias for 
protein, fat, vegetable, and potato intake. In addition, in 
the spouse subgroup, a significant publication bias was 
identified for fat, SFA, and PUFA intake (Supplementary 
Figs. 1–48).

Also, there was significant heterogeneity in the meta-
analysis of dietary factors and different familial groups. 
(Table 2) indicated the meta-regression to find the poten-
tial sources of heterogeneity in all sibling and spouse 
groups. None of the potential sources of heterogeneity 
had a significant association with energy and fat intake 
in all siblings. A significant and inverse association was 
observed for the type of relationship (non-twin siblings 
versus twins) with carbohydrate and protein intake. 
Also, among spouses, the year of publication showed an 
inverse association with energy, fat, carbohydrate, and 

Fig. 1 Flow diagram of selection of the published studies
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protein intake. Moreover, the dietary assessment method 
was a source of heterogeneity, as other methods (dietary 
records or recalls) had more estimates of energy, carbo-
hydrate, and protein intake than FFQ.

(Table  3) shows the mean r difference of energy and 
macronutrient intake in twins and siblings. The findings 
indicated the mean r difference among all siblings-MZ 
twins and MZ twins-DZ twins was significant in energy 
and macronutrients (P-value < 0.05). This difference 
remained significant in the comparisons between MZ 
twins and non-twin siblings, as well as MZ and DZ twins, 
but except for carbohydrates, the similarity of energy, fat, 
and protein intake did not differ between non-twin sib-
lings and DZ twins.

Discussion
This meta-analysis is the first to assess familial resem-
blance in dietary intakes across different family pairs 
(siblings, twins, and spouses), considering covariates 
such as gender, study timing and location, dietary mea-
surement method, dietary variable units, sample size, and 
age. Overall, our study indicated that sibling pairs exhibit 
a weak to strong similarity in dietary intake. However, 
this resemblance is more pronounced among twin pairs. 
Notably, while there was a significant difference in energy 
and macronutrient intake between MZ twins and non-
twin sibling pairs, this difference is not observed between 
DZ twins and non-twin sibling pairs. Additionally, 
spouses also demonstrate similarities in dietary intake, 
which can sometimes be comparable to those observed 
among siblings and even twins.

Our findings suggest that MZ twins exhibit the high-
est familial dietary resemblance, likely due to their close 
genetic similarity, which contributes to similar dietary 
intakes and patterns established during childhood [37]. 
These similarities may stem from both shared genetic 

Table 1 Statistical distribution of included studies based on their 
characteristics in both absolute and proportional terms

69 extracted Studies 30 included Papers
Sex (n/percent)
M 14/20 -
F 13/19 -
Both 42/61 -
Year of publication (n/percent)
Before 2000 - 15/50
2000 and after - 15/50
Region (n/percent)
America - 14/47
Europe - 10/33
Asia and Oceania - 6/20
Dietary assessment method (n/percent)
24-h recalls or records - 12/40
FFQ - 15/50
Mix - 3/10
Siblings age (n/percent)
≤ 18 years - 12/40
> 18 years - 12/40
NA (Spouse) - 6/20
Sample size (n/percent)
≤ 500 - 10/33
500–1000 - 7/23
> 1000 - 13/44
Abbreviations: M, Male; F, Female; MZ Twins, Monozygotic twins; DZ Twins, 
Dizygotic twins; FFQ, Food frequency questionnaire; NA, Not applicable

Fig. 3 Familial resemblance of food group intake among monozygotic 
twins, dizygotic twins, and all twins

 

Fig. 2 Familial resemblance of energy and macronutrient intake among 
non-twin siblings, monozygotic twins, dizygotic twins, all twins, all sib-
lings, and spouses
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factors among biologically related relatives and shared 
environmental factors among MZ twins living in the 
same household [4, 6]. However, these genetic effects can 
sometimes outweigh environmental influences, as studies 
on twins have shown that heritability and familial resem-
blance in dietary intakes are stronger in twins with closer 

genetic characteristics compared to those observed in 
broader family-based studies [5].

In our analysis of DZ twins, we observed a lower 
resemblance in dietary intake compared to MZ twins. 
Furthermore, the similarity in dietary intake between DZ 
twins and non-twin siblings did not differ significantly. 

Table 2 Meta-regression analysis for energy and macronutrient intake in spouse and all siblings
Siblings - unadjusted model Spouse - unadjusted model
Variable Coefficient 95% CI P-value τ 2 Variable Coefficient 95% CI P-value τ 2
Energy 0.041 Energy 0.008
Year1 -0.09 -0.21, 0.02 0.13 0.026 Year1 -0.16 -0.28, -0.03 0.01 0.003
Sex2 0.07 -0.06, 0.20 0.28 0.027
Relationship3 -0.04 -0.18, 0.08 0.45 0.028
Region4 0.07 -0.07, 0.21 0.32 0.028 Region5 -0.04 -0.18, 0.10 0.53 0.008
Dietary Assessment6 0.04 -0.06, 0.18 0.35 0.027 Dietary Assessment6 0.14 0.02, 0.25 0.02 0.004
Child age7 -0.12 -0.24, 0.00 0.06 0.025
Sample size8 -0.08 -0.20, 0.04 0.18 0.026 Sample size9 0.03 -0.11, 0.17 0.65 0.009
Fat 0.045 Fat 0.027
Year1 -0.05 -0.16, 0.05 0.34 0.031 Year1 -0.21 -0.43, -0.00 0.04 0.020
Sex2 -0.00 -0.12, 0.11 0.93 0.032
Relationship3 -0.09 -0.20, 0.01 0.09 0.030
Region5 0.06 -0.04, 0.17 0.26 0.031 Region5 0.09 -0.09, 0.29 0.30 0.027
Dietary Assessment6 0.04 -0.06, 0.15 0.44 0.031 Dietary Assessment6 0.12 -0.06, 0.31 0.17 0.025
Child age7 -0.05 -0.17, 0.05 0.29 0.031
Sample size8 -0.01 -0.12, 0.09 0.80 0.032 Sample size9 0.16 -0.01, 0.34 0.06 0.022
Variable unites10 -0.03 -0.14, 0.08 0.58 0.032 Variable unites10 -0.03 -0.23, 0.17 0.75 0.029
Carbohydrate 0.037 Carbohydrate 0.012
Year1 -0.03 -0.16, 0.08 0.55 0.030 Year1 -0.18 -0.33, -0.04 0.01 0.004
Sex2 -0.00 -0.12, 0.12 0.98 0.030
Relationship3 -0.20 -0.31, -0.10 0.00 0.019
Region4 0.03 -0.08, 0.15 0.58 0.030 Region5 -0.11 -0.30, 0.07 0.20 0.009
Dietary Assessment6 0.04 -0.08, 0.16 0.49 0.030 Dietary Assessment6 0.18 0.03, 0.33 0.02 0.005
Child age7 -0.21 -0.14, 0.10 0.72 0.030
Sample size8 -0.10 -0.22, 0.00 0.06 0.027 Sample size9 0.05 -0.15, 0.26 0.55 0.014
Variable unites10 -0.03 -0.16, 0.08 0.51 0.030 Variable unites10 0.09 -0.11, 0.29 0.32 0.012
Protein 0.031 Protein 0.030
Year1 -0.08 -0.19, 0.02 0.14 0.022 Year1 -0.32 -0.44, -0.19 0.001 0.004
Sex2 0.00 -0.10, 0.11 0.95 0.024
Relationship3 -0.14 -0.24, -0.04 0.00 0.019
Region4 0.01 -0.09, 0.12 0.75 0.024 Region5 -0.14 -0.40, 0.11 0.23 0.027
Dietary Assessment6 0.08 -0.02, 0.19 0.12 0.023 Dietary Assessment6 0.26 0.06, 0.46 0.01 0.015
Child age7 -0.00 -0.11, 0.10 0.90 0.024
Sample size8 -0.09 -0.10, 0.00 0.06 0.021 Sample size9 0.008 -0.27, 0.29 0.94 0.034
Variable unites10 -0.05 -0.16, 0.05 0.31 0.023 Variable unites10 -0.03 -0.32, 0.25 0.77 0.034
1Published paper after 2000 versus before 2000
2 Studies work on both sexes versus studies work on specific sex (male or female)
3 Not Twin siblings versus twins
4 Others (Asia and Oceania) versus Europe and America
5 Others (Europe, Asia, and Oceania) versus America
6 Dietary intakes assessed by records or recall versus FFQ
7 Children older than 18 years old versus younger
8 Study population larger than 1000 people versus lower than 1000 people
9 Study population larger than 500 people versus lower than 500 people
10 Units of variable (percent of energy versus gram of intake)

NOTE. Significant coefficients are bolded
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The nearly identical genetic makeup of MZ twins likely 
accounts for their shared food preferences and dietary 
habits. In contrast, DZ twins, who have more varied 
genetic compositions, may show greater variation in 
dietary intake, food choices, tastes, and preferences [10]. 
Additionally, the high genetic similarity of MZ twins may 
indirectly lead to greater similarity in food choices and 
nutritional intake compared to DZ twins by influenc-
ing factors such as the childhood family environment, 
upbringing, social interactions with common friends, 
and other related aspects [10].

Our results also indicate a weak to moderate resem-
blance in dietary intake among sibling pairs. A previous 
meta-analysis by Wang et al. reviewed 24 studies focus-
ing on dietary intakes among parent-child pairs [13]. 
The findings from Wang’s study revealed a weak similar-
ity in dietary intake between parents and their children 
[13]. This conclusion was further supported by Parvin et 
al. in 2023, which also confirmed the weak resemblance 
in dietary intakes among parent-child pairs [38]. The 
meta-analysis by Teymoori et al. [39], which considered 
a broader range of food items and parent-child rela-
tionships, found that dietary intake similarities among 
parent-child pairs were generally weak, with the stron-
gest resemblance observed in mother-daughter pairs. 
These findings align with our study in two key ways. 
First, mother-daughter pairs may exhibit greater simi-
larity potentially due to their closer genetic relationship. 
Additionally, the lifestyle similarities between mothers 
and daughters, along with shared environmental factors, 
could further explain the stronger resemblance in dietary 
intake between these pairs [39].

Furthermore, our results indicate that siblings some-
times exhibit stronger and, at other times, weaker simi-
larities in nutritional intake compared to spouses. In 
other words, the degree of dietary similarity among sib-
lings varies depending on their genetic resemblance, 
while among spouses, it is more influenced by shared 
environmental factors. However, these genetic and envi-
ronmental influences are not fixed. In certain instances, 
the similarities in food intake among siblings may sur-
pass those observed in spouses. This could be attributed 
to environmental factors, such as school meal programs 
in some countries, where children consume most of their 

daily meals, including breakfast and lunch, at school. This 
shared experience could be a source of dietary similar-
ity among siblings [40, 41]. Additionally, spouses have 
increasingly shifted from consuming traditional family 
foods to eating a wider variety of foods outside the home, 
such as at restaurants and workplaces. Meanwhile, chil-
dren may become more autonomous in their food choices 
when regularly eating without their parents [42]. The 
modern lifestyle, characterized by a lack of quality fam-
ily time, can impact the eating behaviors of both spouses 
and siblings, leading to fewer shared family meals, more 
frequent dining out, and greater reliance on takeaways 
or home delivery [43, 44]. However, in some instances, 
spouses exhibit greater similarity in dietary intake than 
sibling pairs. This could be attributed to a more similar 
dietary composition between spouses, as well as a ten-
dency in some societies for spouses to control their total 
energy intake due to concerns about weight gain [13].

The meta-regression in the current study revealed that 
the approach used to assess dietary intake was a signifi-
cant source of heterogeneity in the study results. Stud-
ies that utilized dietary recalls or records demonstrated 
higher similarities in energy and macronutrient intakes 
compared to those using FFQ. This difference may be 
because dietary records or recalls are often conducted 
on the same days, leading to stronger correlations. In 
contrast, FFQs assess the frequency of a broader range 
of foods over a longer period which may result in lower 
correlations [45, 46]. Additionally, these results may be 
influenced by biases inherent in different dietary assess-
ment methods, leading to varying levels of dietary intake 
misreporting [38]. While correlations greater than 0.5 
are generally considered strong [13], these biases in 
nutritional evaluations may necessitate lowering this 
threshold for categorizing weak, moderate, and strong 
correlations. However, further studies are needed to con-
firm this adjustment. Furthermore, the publication year 
of the studies contributed to heterogeneity in our results. 
In this meta-analysis, studies published after 2000 
showed lower similarities in dietary intake compared to 
those conducted before 2000. In recent decades, there 
has been an increase in food and beverage consump-
tion outside the home [47]. Additionally, the develop-
ment of the food industry has led to a wider variety of 

Table 3 Twin and siblings mean r differences in energy and macronutrients*
Nutrients Mean r Overall and pairwise P-values

1-non twin Sib 2-MZ 3-DZ PANOVA P1 − 2 P1 − 3 P2 − 3

Energy 0.25 0.47 0.21 0.001 0.002 0.506 0.001
CHO 0.16 0.46 0.29 0.001 0.001 0.024 0.003
Protein 0.19 0.38 0.26 0.007 0.002 0.225 0.032
Fat 0.23 0.45 0.21 0.001 0.001 0.745 0.001
Abbreviations: Sib, Siblings; MZ, Monozygotic twins; DZ, Dizygotic twins; CHO, Carbohydrate

* Significance level considered P-value < 0.05
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products, preparation methods, and cooking styles, mak-
ing a broader range of foods more accessible [48]. The 
nutritional transition has also significantly altered food 
culture, shifting from traditional, stable dietary patterns 
to increased consumption of fast foods, often consumed 
outside the home [47, 49].

Future research could explore the heritability of dietary 
intakes among family members. Additionally, examining 
the resemblance of dietary intake through dietary pat-
terns like the Healthy Eating Index (HEI) and Diet Qual-
ity Index (DQI) could serve as a key objective for future 
studies. Several questions remain unresolved in this area, 
such as how the type of nutritional assessment tool and 
dietary information source among family members influ-
ence dietary intake resemblance. Also, the priority and 
contribution of each of the genetic and environmental 
factors on food intake is not yet known.

The strengths of this meta-analysis are worth highlight-
ing. Our study is the first comprehensive meta-analysis 
to assess familial resemblance among family pairs. Addi-
tionally, the eligible studies analyzed were conducted in 
diverse populations with varying demographic, socio-
economic, and nutritional characteristics, allowing the 
findings on familial resemblance and dietary intake cor-
relations to be broadly generalized across different pop-
ulations. This meta-analysis has also several limitations. 
First, we encountered challenges in examining the cor-
relation of all dietary items across study groups, as some 
available studies focused solely on twins (MZ and DZ), 
with no studies conducted on spouses, all-sibling groups, 
or non-twin siblings. Additionally, meta-regression 
analysis revealed heterogeneity in the results of studies 
examining dietary intake correlations among spouses and 
siblings. Key sources of this heterogeneity included fam-
ily relationship type, publication year, and dietary assess-
ment method. This variability made it difficult to reach 
a definitive conclusion across the studies. Another limi-
tation is the presence of publication bias for some vari-
ables, suggesting the potential absence of relevant studies 
in this field.

Conclusions
Our results indicate that siblings may exhibit similari-
ties in dietary intake. Greater genetic similarity, such as 
in MZ twins, tends to enhance these dietary similari-
ties. However, the influence of environmental factors is 
evident, as DZ twins, despite their more genetic resem-
blance, did not show significant differences in dietary 
intake compared to non-twin siblings. Although spouses 
share fewer genetic similarities than siblings, their shared 
living environment often results in dietary intake simi-
lar to those of sibling pairs. While further studies are 
necessary to confirm or refute these findings, it appears 

that dietary intake is shaped by a complex interaction of 
genetic and environmental factors.

Supplementary Information
The online version contains supplementary material available at  h t t  p s : /  / d o  i .  o r 
g / 1 0 . 1 1 8 6 / s 1 2 8 8 9 - 0 2 4 - 2 0 7 9 8 - x     .  

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Supplementary Material 5

Supplementary Material 6

Supplementary Material 7

Supplementary Material 8

Supplementary Material 9

Supplementary Material 10

Supplementary Material 11

Supplementary Material 12

Supplementary Material 13

Supplementary Material 14

Supplementary Material 15

Supplementary Material 16

Supplementary Material 17

Supplementary Material 18

Supplementary Material 19

Supplementary Material 20

Supplementary Material 21

Supplementary Material 22

Supplementary Material 23

Supplementary Material 24

Supplementary Material 25

Supplementary Material 26

Supplementary Material 27

Supplementary Material 28

Supplementary Material 29

Supplementary Material 30

Supplementary Material 31

Supplementary Material 32

Supplementary Material 33

Supplementary Material 34

Supplementary Material 35

Supplementary Material 36

Supplementary Material 37

Supplementary Material 38

Supplementary Material 39

https://doi.org/10.1186/s12889-024-20798-x
https://doi.org/10.1186/s12889-024-20798-x


Page 9 of 10Teymoori et al. BMC Public Health         (2024) 24:3328 

Supplementary Material 40

Supplementary Material 41

Supplementary Material 42

Supplementary Material 43

Supplementary Material 44

Supplementary Material 45

Supplementary Material 46

Supplementary Material 47

Supplementary Material 48

Supplementary Material 49

Supplementary Material 50

Supplementary Material 51

Supplementary Material 52

Supplementary Material 53

Acknowledgements
We express our appreciation to the Cellular and Molecular Endocrine Research 
Center, Research Institute for Endocrine Sciences, Shahid Beheshti University 
of Medical Sciences, Tehran, Iran for their valuable cooperation.

Author contributions
MA and FT contributed to the study concept and design. FT, MZ, and 
MSD developed the overall research plan and study oversight. DH and MJ 
conducted the research. MN and HA independently screened all records 
based on their titles and abstracts. FT and MN performed the data extraction, 
data analyses, and interpretation of data. MA, FT, MN, MKJ, HF, NS, HA, EM, and 
PR and drafted the manuscript. All authors provided intellectual comments 
and performed the critical revision of the manuscript. MSD, PM, and MV 
supervised the study. All authors approved the final version of the manuscript.

Funding
This study was supported by the Research Institute of Endocrine Sciences, 
Shahid Beheshti University Medical Sciences, Tehran, Iran.

Data availability
The data used and/ or analyzed in the present study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the Ethics Committee of the Research 
Institute for Endocrine Sciences at the Shahid Beheshti University of Medical 
Sciences.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Nutritional Sciences Research Center, Iran University of Medical Sciences, 
Tehran, Iran
2Department of Nutrition, School of Public Health, Iran University of 
Medical Sciences, Tehran, Iran
3Cellular and Molecular Endocrine Research Center, Research Institute 
for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran

4Nutrition and Endocrine Research Center, Research Institute for 
Endocrine Sciences, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran
5Endocrinology and Metabolism Research Center, Hormozgan University 
of Medical Sciences, Bandar Abbas, Iran
6Department of Biostatistics, Faculty of Medical Sciences, Tarbiat Modares 
University, Tehran, Iran
7Department of Biostatistics and Epidemiology, School of Public Health, 
Babol University of Medical Sciences, Babol, Iran
8Department of Nutrition, Faculty of Public Health, Iran University of 
Medical Sciences, Tehran, Iran

Received: 3 February 2024 / Accepted: 19 November 2024

References
1. Fabsitz RR, Garrison RJ, Feinleib M, Hjortland M. A twin analysis of dietary 

intake: evidence for a need to control for possible environmental differences 
in MZ and DZ twins. Behav Genet. 1978;8(1):15–25.

2. Neuhouser ML. The importance of healthy dietary patterns in chronic disease 
prevention. Nutr Res. 2019;70:3–6.

3. Ansah JP, Chiu CT. Projecting the chronic disease burden among the adult 
population in the United States using a multi-state population model. Front 
Public Health. 2022;10:1082183.

4. Breen FM, Plomin R, Wardle J. Heritability of food preferences in young 
children. Physiol Behav. 2006;88(4–5):443–7.

5. Keskitalo K, Silventoinen K, Tuorila H, Perola M, Pietiläinen KH, Rissanen A, et 
al. Genetic and environmental contributions to food use patterns of young 
adult twins. Physiol Behav. 2008;93(1–2):235–42.

6. Hasselbalch AL, Heitmann BL, Kyvik KO, Sørensen TIA. Studies of Twins Indi-
cate that Genetics Influence Dietary Intake. J Nutr. 2008;138(12):2406–12.

7. Pérusse L, Tremblay A, Leblanc C, Cloninger CR, Reich T, Rice J, et al. Familial 
resemblance in energy intake: contribution of genetic and environmental 
factors. Am J Clin Nutr. 1988;47(4):629–35.

8. Popkin BM. Global nutrition dynamics: the world is shifting rapidly 
toward a diet linked with noncommunicable diseases. Am J Clin Nutr. 
2006;84(2):289–98.

9. Hur YM, Bouchard TJ Jr., Eckert E. Genetic and environmental influ-
ences on self-reported diet: a reared-apart twin study. Physiol Behav. 
1998;64(5):629–36.

10. Teucher B, Skinner J, Skidmore PM, Cassidy A, Fairweather-Tait SJ, Hooper L, et 
al. Dietary patterns and heritability of food choice in a UK female twin cohort. 
Twin Res Hum Genet. 2007;10(5):734–48.

11. Liu J, Tuvblad C, Raine A, Baker L. Genetic and environmental influences on 
nutrient intake. Genes Nutr. 2013;8(2):241–52.

12. Donner A, Rosner B. On inferences concerning a common correlation coef-
ficient. J Royal Stat Soc Ser C: Appl Stat. 1980;29(1):69–76.

13. Wang Y, Beydoun MA, Li J, Liu Y, Moreno LA. Do children and their parents eat 
a similar diet? Resemblance in child and parental dietary intake: systematic 
review and meta-analysis. J Epidemiol Community Health. 2011;65(2):177–89.

14. Lee J, Kolonel LN. Nutrient intakes of husbands and wives: implications for 
epidemiologic research. Am J Epidemiol. 1982;115(4):515–25.

15. Rozin P, Millman L. Family environment, not heredity, accounts for family 
resemblances in food preferences and attitudes: a twin study. Appetite. 
1987;8(2):125–34.

16. Patterson TL, Rupp JW, Sallis JF, Atkins CJ, Nader PR. Aggregation of dietary 
calories, fats, and sodium in Mexican-American and anglo families. Am J Prev 
Med. 1988;4(2):75–82.

17. Heller RF, O’Connell DL, Roberts DC, Allen JR, Knapp JC, Steele PL, et al. 
Lifestyle factors in monozygotic and dizygotic twins. Genet Epidemiol. 
1988;5(5):311–21.

18. Sellers TA, Kushi LH, Potter JD. Can dietary intake patterns account for the 
familial aggregation of disease? Evidence from adult siblings living apart. 
Genet Epidemiol. 1991;8(2):105–12.

19. Oliveria SA, Ellison RC, Moore LL, Gillman MW, Garrahie EJ, Singer MR. Parent-
child relationships in nutrient intake: the Framingham Children’s study. Am J 
Clin Nutr. 1992;56(3):593–8.

20. de Castro JM. Genetic influences on daily intake and meal patterns of 
humans. Physiol Behav. 1993;53(4):777–82.



Page 10 of 10Teymoori et al. BMC Public Health         (2024) 24:3328 

21. Rossow I, Rise J. Concordance of parental and adolescent health behaviors. 
Soc Sci Med. 1994;38(9):1299–305.

22. Vauthier JM, Lluch A, Lecomte E, Artur Y, Herbeth B. Family resemblance in 
energy and macronutrient intakes: the Stanislas Family Study. Int J Epidemiol. 
1996;25(5):1030–7.

23. Feunekes GI, Stafleu A, de Graaf C, van Staveren WA. Family resemblance in 
fat intake in the Netherlands. Eur J Clin Nutr. 1997;51(12):793–9.

24. Feunekes GI, de Graaf C, Meyboom S, van Staveren WA. Food choice and 
fat intake of adolescents and adults: associations of intakes within social 
networks. Prev Med. 1998;27(5 Pt 1):645–56.

25. Heitmann BL, Harris JR, Lissner L, Pedersen NL. Genetic effects on 
weight change and food intake in Swedish adult twins. Am J Clin Nutr. 
1999;69(4):597–602.

26. McCaffery JM, Poque-Geile MF, Muldoon MF, Debski TT, Wing RR, Manuck 
SB. The nature of the association between diet and serum lipids in the com-
munity: a twin study. Health Psychol. 2001;20(5):341–50.

27. Mitchell BD, Rainwater DL, Hsueh WC, Kennedy AJ, Stern MP, Maccluer JW. 
Familial aggregation of nutrient intake and physical activity: results from the 
San Antonio Family Heart Study. Ann Epidemiol. 2003;13(2):128–35.

28. Park HS, Yim KS, Cho SI. Gender differences in familial aggregation of obesity-
related phenotypes and dietary intake patterns in Korean families. Ann 
Epidemiol. 2004;14(7):486–91.

29. Faith MS, Rhea SA, Corley RP, Hewitt JK. Genetic and shared environmental 
influences on children’s 24-h food and beverage intake: sex differences at age 
7 y. Am J Clin Nutr. 2008;87(4):903–11.

30. Shrivastava A, Murrin C, Sweeney MR, Heavey P, Kelleher CC. Familial intergen-
erational and maternal aggregation patterns in nutrient intakes in the life-
ways cross-generation Cohort Study. Public Health Nutr. 2013;16(8):1476–86.

31. Dubois L, Diasparra M, Bédard B, Kaprio J, Fontaine-Bisson B, Pérusse D, et al. 
Gene-environment contributions to energy and macronutrient intakes in 
9-year-old children: results from the Quebec Newborn Twin Study. Physiol 
Behav. 2013;119:30–7.

32. Lee HA, Park H. Correlations between poor Micronutrition in Family members 
and potential risk factors for poor Diet in Children and adolescents using 
Korean National Health and Nutrition Examination Survey Data. Nutrients. 
2015;7(8):6346–61.

33. Li J, Liu H, Beaty TH, Chen H, Caballero B, Wang Y. Heritability of children’s 
Dietary intakes: a Population-based twin study in China. Twin Res Hum 
Genet. 2016;19(5):472–84.

34. Bogl LH, Silventoinen K, Hebestreit A, Intemann T, Williams G, Michels N et al. 
Familial resemblance in Dietary intakes of children, adolescents, and parents: 
does Dietary Quality play a role? Nutrients. 2017;9(8).

35. Huang T, Beaty T, Li J, Liu H, Zhao W, Wang Y. Association between 
dietary fat intake and insulin resistance in Chinese child twins. Br J Nutr. 
2017;117(2):230–6.

36. Teymoori F, Akbarzadeh M, Farhadnejad H, Riahi P, Mokhtari E, Ahmadirad H, 
et al. Familial resemblance and family-based heritability of nutrients intake in 

Iranian population: Tehran cardiometabolic genetic study. BMC Public Health. 
2023;23(1):1789.

37. Bogl LH, Silventoinen K, Hebestreit A, Intemann T, Williams G, Michels N, et al. 
Familial resemblance in Dietary intakes of children, adolescents, and parents: 
does Dietary Quality play a role? Nutrients. 2017;9(8):892.

38. Pervin S, Emmett P, Townsend N, Biswas T, Huda MM, Northstone K et al. The 
myth and reality of familial resemblance in dietary intake: a systematic review 
and meta-analysis on the resemblance of dietary intake among parent and 
offspring. eClinicalMedicine. 2023;60.

39. Teymoori F, Norouzzadeh M, Farhadnejad H, Jahromi MK, Ahmadirad H, Saber 
N, et al. Parent-child correlation in energy and macronutrient intakes: a meta-
analysis and systematic review. Food Sci Nutr. 2024;12(4):2279–93.

40. Cullen KW, Chen TA. The contribution of the USDA school breakfast and 
lunch program meals to student daily dietary intake. Prev Med Rep. 
2017;5:82–5.

41. Robinson-O’Brien R, Burgess-Champoux T, Haines J, Hannan PJ, Neumark-
Sztainer D. Associations between school meals offered through the National 
School Lunch Program and the School Breakfast Program and fruit and veg-
etable intake among ethnically diverse, low-income children. J Sch Health. 
2010;80(10):487–92.

42. Vivarini P, Kerr JA, Clifford SA, Grobler AC, Jansen PW, Mensah FK, et al. Food 
choices: concordance in Australian children aged 11–12 years and their 
parents. BMJ Open. 2019;9(Suppl 3):147–56.

43. Vepsäläinen H, Nevalainen J, Fogelholm M, Korkalo L, Roos E, Ray C, et al. Like 
parent, like child? Dietary resemblance in families. Int J Behav Nutr Phys Act. 
2018;15(1):62.

44. Suggs LS, Della Bella S, Rangelov N, Marques-Vidal P. Is it better at home with 
my family? The effects of people and place on children’s eating behavior. 
Appetite. 2018;121:111–8.

45. Patterson RE, Kristal AR, Tinker LF, Carter RA, Bolton MP, Agurs-Collins T. 
Measurement characteristics of the women’s Health Initiative food frequency 
questionnaire. Ann Epidemiol. 1999;9(3):178–87.

46. Rockett HR, Wolf AM, Colditz GA. Development and reproducibility of a food 
frequency questionnaire to assess diets of older children and adolescents. J 
Am Diet Assoc. 1995;95(3):336–40.

47. Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic of 
obesity in developing countries. Nutr Rev. 2012;70(1):3–21.

48. Tansey G, Worsley A. The food system: Routledge; 2014.
49. Oexle N, Barnes TL, Blake CE, Bell BA, Liese AD. Neighborhood fast food avail-

ability and fast food consumption. Appetite. 2015;92:227–32.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Familial resemblance in dietary intake among singletons, twins, and spouses: a meta-analysis of family-based observations
	Abstract
	Background
	Materials and methods
	Systematic search
	Eligibility criteria
	Data extraction
	Quality assessment
	Statistical analysis

	Results
	The literature searches
	Characteristics of included studies
	Meta-analysis

	Discussion
	Conclusions
	References


