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Abstract 

Background: Excessive screen time in infancy and childhood has been associated with consequences on children’s 
development and health. International guidelines call for no screen time before age 2 years, whereas in France, the 
most prominent guidelines recommend no screen before age 3 years. However, data are lacking on parental adher‑
ence to the no‑screen guideline for toddlers and factors of adherence in France. Using data from the French nation‑
wide Elfe birth cohort, we estimated adherence to the no‑screen guideline at age 2 years and examined related 
factors, including sociodemographic characteristics, parental leisure activities and screen time.

Methods: In 2011, 18,329 newborns and their parents were enrolled in 349 randomly selected maternity units across 
mainland France. At age 2 years, screen exposure of 13,117 toddlers was reported by parents in phone interviews. 
Data on sociodemographic characteristics, parental leisure activities and screen time were collected from both par‑
ents. Three patterns of parental leisure activities were derived by principal component analysis: literate (e.g.,reading), 
screen‑based, and physical/artistic activities. Multivariable logistic regression models were used to examine the 
associations of sociodemographic characteristics, parental leisure activities and parental screen time with adherence 
to the no‑screen guideline for toddlers.

Results: Overall, 1809/13,117 (13.5%) families adhered to the no‑screen guideline for toddlers. Adherence was 
reduced with maternal age < 40 years, low parental education, single‑parent household and parental migration status. 
After adjusting for sociodemographic characteristics, adherence to the guideline was positively associated with a 
parental literate activity pattern (mothers: odds ratio [95% confidence interval]: 1.15 [1.08, 1.22]); fathers: 1.15 [1.07, 
1.23]) and negatively with a screen‑based activity pattern (mothers: 0.73 [0.69, 0.77]; fathers: 0.81 [0.76, 0.87]). With 
each additional hour of parental screen time, mothers and fathers were less likely to adhere to the guideline (mothers: 
adjusted odds ratio 0.80 [0.77, 0.83]; fathers: 0.88 [0.85, 0.91]).

Conclusions: Adherence to the no‑screen guideline for toddlers in France was low. Parental leisure activities and 
parental screen time are major factors of adherence to the no‑screen guideline and could be considered in targeted 
public health interventions.
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Background
Screens have gained an increasingly central place in our 
everyday lives: new types of screen devices have appeared 
and opportunities to use them have multiplied. In the 
process, they have also become more present in children’s 
lives. The adverse effects of screen use in children and 
toddlers have been widely documented in observational 
studies. They include increased risk of overweight and 
obesity [1, 2], reduced sleep duration [3, 4] and impaired 
language and cognitive development [5–7]. Studies have 
also stressed the importance of media content, showing 
better language development with exposure to educa-
tional and well-designed TV programs [8, 9], as well as 
the importance of parental co-viewing and discussing 
content with parents [10].

Academic societies and national public health agen-
cies have developed guidelines aimed at limiting the time 
children spend watching screens. In particular, the Amer-
ican Academy of Pediatrics, pioneer in the field, and 
more recently the World Health Organization recom-
mend that parents do not engage their children < 2 years 
old in screen activities, and if they do so, the American 
Academy of Pediatrics recommends limiting exposure 
to high-quality programs co-viewed with parents [11, 
12]. In France, although more recent screen guidelines 
recommend that children > 2 years old have only limited 
exposure to programs that should be co-viewed with par-
ents [13–16], the most popular guideline has asserted for 
more than a decade that children < 3 years old should not 
engage in any screen viewing [17].

Studies have shown that children’s screen viewing is 
associated with sociodemographic characteristics [18, 
19], including young maternal age [20, 21], low mater-
nal and paternal educational attainment [20, 22–24], and 
non-white ethnicity [22, 25]. Mixed results were found 
regarding an association with household income [22, 26]. 
Existing studies have focused on the role of parents in 
their child’s screen viewing, showing that parental screen 
use is positively associated with child screen use [27, 28]. 
Other aspects studied include parental screen-related 
practices [29], knowledge of recommendations [28, 30], 
parental rule-setting on child screen use [28, 31], self-effi-
cacy for limiting child screen use [30, 32], and household 
media equipment [28].

We considered that parents’ socioeconomic position 
likely influenced child screen use via several pathways. 
The first pathway is by knowledge of recommendations, 
remembering that different social groups receive health 
promotion messages differently. Health messages and 

recommendations tend to address concerns (e.g., long-
term health) more widely shared by individuals with 
higher socioeconomic position, who are often in a bet-
ter position to implement them [33]. Second, insofar as 
socioeconomic position shapes preferences, tastes and 
practices, it also shapes leisure time activities [34] and 
determines the frequency of screen viewing, book read-
ing and other leisure activities within a household. The 
type of activities parents engage in at home will in turn 
make it more or less feasible to implement child screen 
use recommendations. In this study, we aim to investi-
gate the role of parents’ socioeconomic position on child 
screen use. Unlike previous studies, we focused on the 
activities that parents engage in during their leisure time 
(i.e., whether it involves literate, screen viewing, or physi-
cal or artistic activities). Since among all parents’ leisure 
activities, parental screen time is expected to be central 
in determining adherence to the no screen guideline, we 
further investigate parental screen time and its associa-
tion with guideline adherence.

Factors of child screen exposure at age 2 years have not 
been investigated in France, and few international stud-
ies have benefitted from a large, representative sample. 
Using data from the French nationwide Étude longitudi-
nale française depuis l’enfance (Elfe; French Longitudinal 
Study of Children) birth cohort, we aimed to 1) estimate 
adherence to the no-screen guideline for children among 
parents of toddlers aged 2 years, 2) identify parents’ soci-
odemographic characteristics and leisure activities asso-
ciated with guideline adherence, and 3) investigate the 
association between parental screen time and guideline 
adherence and its variation according to sociodemo-
graphic characteristics.

Methods
Study design and population
We used data from the Elfe cohort, a prospective nation-
ally representative birth cohort study initiated in 2011. 
The general objective of the Elfe cohort was to examine 
the determinants of the child’s development, health and 
socialization from birth to adulthood. The study design 
and protocol have been described in detail [35]. In brief, 
18,329 newborns were included from a random sample of 
349 maternity units. They were born after 33 weeks’ ges-
tation to mothers > 18  years old who were not planning 
to move outside of Metropolitan France in the following 
3 years and were able to read French, Arabic, Turkish, or 
English. Participation rate at inclusion was 51%. To cor-
rect for non-representativeness, basic information on 
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non-participating mothers was collected and a weight-
ing procedure was developed to account for the sam-
pling plan and non-participation at both maternity ward 
and individual levels. Mothers provided written consent 
for their own and their child’s participation. Fathers 
provided written consent for the child’s participation 
when present at inclusion or were informed about their 
rights to oppose it. The Elfe study was approved by the 
Advisory Committee for Treatment of Health Research 
Information (Comité Consultatif sur le Traitement des 
Informations pour la Recherche en Santé), the National 
Data Protection Authority (CNIL) and the National Sta-
tistics Council.

After a face-to-face questionnaire administered to 
mothers by midwives at inclusion, follow-up surveys 
were conducted by phone or mail. Here, we used data 
collected at 2  years by phone interviews with children’s 
mothers and fathers, when available. The survey at 
2 years included responses for 13,528 toddlers. The pre-
sent analysis was based on a sample of 13,117 toddlers 
with valid data on screen exposure at age 2 years.

Adherence to the no‑screen guideline for toddlers
The questionnaire assessed the use of four screen devices 
separately: television, computer or tablet, smartphone, 
and video game console. Parents were asked how often 
their child used each screen device and answered on a 
scale of “every day or most days”, “once or twice a week”, 
“once or twice a month”, “never or almost never”. Our 
outcome variable “adherence to the no-screen guide-
line” was computed by combining the answers to these 
four questions: when parents indicated “never or almost 
never” for all devices, we considered that parents adhered 
to the guideline and the outcome variable was coded as 1. 
Otherwise, the outcome variable was coded as 0. Because 
we considered that at age 2 years, the child’s activities are 
driven by parents (or caretakers), here we refer to the par-
ents’ rather than the child’s adherence to the guideline.

Factors
Household sociodemographic characteristics
We examined maternal age (≤ 30, 31–40, > 40  years), 
maternal and paternal educational attainment (less 
than high school, high school graduate to 2  years uni-
versity, ≥ 3  years university), type of household (parents 
living together, not living together), parental migration 
status (both born in France, one parent born abroad, 
both born abroad), household income (in quintiles), 
parental employment status (both employed, only father 
employed, only mother employed, both inactive), area 
of residence (urban, suburban, rural), birth order (first 
born, later born), number of children in the household 

(0, 1–2, > 2), child sex (boy, girl) and season of survey 
(spring, summer, autumn, winter).

Parental leisure activities
Both parents were asked about their frequency (never, 
1–2 times per month, 1–2 times per week, every day) of 
10 types of leisure activities: watching TV, using a PC/
smartphone for leisure, playing video games, practicing 
sport/exercise, hiking/walking, reading books, reading 
newspapers, visiting museums, going to a library, and 
practicing artistic activities. Principal component analy-
sis was used to reduce information while accounting for 
co-dependency between leisure activities. Separately for 
mothers and fathers, we obtained three leisure activity 
patterns (Supplementary table S1) that we labelled “lit-
erate activities”, “screen-based activities”, and “physical/
artistic activities”. Maternal and paternal patterns were 
used as explanatory variables of adherence to the no-
screen guideline in further analyses.

Parental screen time
Both parents were asked how much time they spent 
watching TV programs and using a computer/tablet/
smartphone for leisure on a typical weekday and a typical 
weekend day. Times on weekdays and weekend days were 
weighted to obtain an average daily screen time ([week-
day × 5 + weekend day × 2]/7). Times for TV and other 
screens were summed to compute a total screen time.

Statistical analyses
We present household sociodemographic characteristics 
with unweighted and weighted percentages. We used 
simple and multivariable logistic regression models to 
determine the associations of household sociodemo-
graphic characteristics with adherence to the no-screen 
guideline. We checked collinearity between factors using 
the variance inflation factor (VIF) and Spearman correla-
tions. Because of collinearity between household income 
and educational attainment (Spearman correlation coef-
ficient = 0.52, VIF 1.4 to 1.8), household income was not 
included in the multivariable models. Likewise, because 
birth order and number of children living in the house-
hold covaried (Spearman correlation coefficient = 0.81, 
VIF 2.6 to 2.7), birth order was not included in the mul-
tivariable models. We investigated the associations 
between parental leisure activities and adherence to the 
no-screen guideline by using bivariable and multivari-
able logistic regression models, estimating odds ratios 
(ORs) and 95% confidence intervals (CIs). We computed 
the likelihood of adherence to the no-screen guideline for 
each additional hour of parental screen time. We con-
ducted interaction tests and stratified the analyses on 
three key sociodemographic characteristics, consistently 
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identified as factors of screen viewing in children in pre-
vious studies: maternal age, educational attainment, and 
parental migration status.

Missing data for factors included in the multivari-
able models were imputed by multiple imputation and 
the fully conditional specification method. Five datasets 
were generated, and the estimates and their 95% CIs were 
pooled. Both complete-case and imputed analyses were 
presented for multivariable models. We did not adjust for 
multiple comparisons [36]. Analyses involved using SAS 
v9.4 (SAS Institute Inc, Cary, NC, USA).

Results
A total of 13,117 parent–child dyads provided valid 
data for adherence to the no-screen guideline. Table  1 
describes the main characteristics of the study partici-
pants. In brief, 55.2% of mothers were 31 to 40 years old. 
Nearly one third of mothers (31.6%) and fathers (28.4%) 
had completed 3  years or more of university; 29.2% of 
mothers and 33.6% of fathers had not completed high 
school. Overall, 36.1% of children had no siblings, and 
6.9% had more than 2 siblings. A total of 1809/13,117 
(13.5%) parents adhered to the no-screen guideline for 
toddlers. Maternal and paternal total mean screen times 
were 161 and 157 min/day, respectively.

Three parental leisure activity patterns were identified, 
accounting for about 40% of the total variance for both 
mothers and fathers (Supplemental Table  1). The first 
pattern was positively correlated with book and news-
paper reading as well as museum and library attendance 
for both mothers and fathers; we labelled this pattern 
“literate activities”. The second pattern, labelled “screen-
based activities”, had high positive factor loadings for 
PC/smartphone use, TV use and videogame use for both 
mothers and fathers and additionally, newspaper reading 
for fathers. The third pattern, labelled “physical/artistic 
activities”, was positively correlated with hiking/walking, 
sport practice and artistic activities for both mothers and 
fathers.

In multivariable analyses with multiple imputation, 
as compared with mothers aged > 40  years old, those 
aged ≤ 30  years old and 31–40  years were less likely to 
adhere to the guideline (OR [95% CI]: 0.66 [0.54, 0.82]) 
and (0.75 [0.62, 0.92], respectively) (Table 2). Likelihood 
of adhering to the guideline was negatively associated 
with maternal educational attainment below high school 
(0.71 [0.59, 0.85]) and up to 2  years of university (0.71 
[0.63, 0.81]) versus higher maternal education. A similar 
association was found for paternal educational attain-
ment (below high school: 0.84 [0.71, 0.99]; up to 2 years 
of university: 0.74 [0.65, 0.85]). Likelihood of adherence 
was also negatively associated with both parents being 

immigrants (0.56 [0.42, 0.74]) versus both being born in 
France.

After adjusting for sociodemographic characteris-
tics in analyses with multiple imputation, adherence to 
the guideline was positively associated with maternal 
and paternal literate activity patterns (1.15 [1.08, 1.22] 
and 1.15 [1.07, 1.23], respectively), and negatively with 
screen-based activity patterns (0.73 [0.69, 0.77] and 0.81 
[0.76, 0.87], respectively) (Table  3). We found no asso-
ciations between physical/artistic activity patterns and 
adherence to the guideline.

For each additional hour spent by parents using screens 
daily, adherence to the no-screen guideline for their child 
was less likely for mothers (0.80 [0.77. 0.83] and fathers 
(0.88 [0.85. 0.91]) in multiply imputed analyses (Table 4). 
The decrease in likelihood was sharpest in households 
with high maternal educational attainment (mothers: 
0.72 [0.67. 0.76]; fathers: 0.80 [0.75. 0.84]) and no immi-
grant parents (mothers: 0.78 [0.75. 0.82]; fathers: 0.87 
[0.83. 0.90]).

Discussion
In this nationally representative sample of parents of 
2-year olds, we found that the rate of adherence to the 
no-screen guideline for toddlers was 13.5%. Several soci-
odemographic characteristics were associated with low 
adherence to the guideline, including young maternal 
age, low parental educational attainment, parents not liv-
ing together, and immigrant parents. Parents were more 
likely to adhere to the guideline when their own leisure 
time involved literate activities and were less likely to 
adhere when their leisure time involved screen-based 
activities. Parental daily screen time was associated with 
low likelihood to adhere to the guideline, with differences 
according to maternal age, maternal educational attain-
ment and migration status.

The rate of adherence to the no-screen guideline 
implies that 87% of toddlers aged 2  years have some 
screen viewing, although with varied frequency and 
duration. International studies estimate screen use in dif-
ferent ways. In a nationally representative US survey, the 
rate of children < 2  years old who watched screens on a 
typical day was 68% in 2003 [37] and 90% in 2007 [23]. In 
Singapore, Goh et al. reported that 88% of children aged 
18 to 24 months watched screens daily [28]. For compari-
son purposes, we computed a similar rate of daily screen 
use in our sample: 63% of the children used screens daily 
(at least one of the devices).

Our findings are consistent with previous studies iden-
tifying young maternal age [20] and low parental edu-
cational attainment [23, 26, 38] as correlates of greater 
screen time in young children and found no or weak 
associations with household income [5, 39, 40] and 
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Table 1 Sociodemographic characteristics of families at 2‑year postnatal in the Elfe birth cohort

N % Weighted %

Overall sample 13,117 100,0 100,0

Maternal age

 ≤ 30 years 4,216 32.2 38.7

31–40 years 8,112 61.9 55.2

 > 40 years 774 5.9 6.1

Missing 15 0.1

Mother educational attainment

Below high school 2,265 17.3 29.2

Completed high school‑2 years 
university

5,275 40.2 39.2

 ≥ 3 years university 5,312 40.5 31.6

Missing 265 2.0

Father educational attainment

Below high school 3,008 22.9 33.6

Up to 2 years university 4,600 35.1 37.9

 ≥ 3 years university 4,175 31.8 28.4

Missing 1,334 10.2

Type of household

Parents living together 12,529 95.5 92.0

Parents not living together 571 4.4 8.0

Missing 17 0.1

Parental migration status

No immigrant parent 10,850 82.7 74.1

1 immigrant parent 1,585 12.1 15.2

2 immigrant parents 665 5.1 10.7

Missing 17 0.1

Household income

First quintile 2,414 18.4 31.3

Second quintile 2,530 19.3 21.5

Third quintile 2,441 18.6 17.3

Fourth quintile 2,473 18.9 15.9

Fifth quintile 2,523 19.2 14.0

Missing 736 5.6

Parental employment status

Both employed 9,895 75.4 70.1

Only father employed 1,854 14.1 21.4

Only mother employed 494 3.8 4.5

Both inactive 253 1.9 4.0

Missing 621 4.7

Area of residence

Urban 8,141 62.1 64.0

Suburban 4,480 34.2 32.4

Isolated 418 3.2 3.6

Missing 78 0.6

Birth order

First born 5,940 45.3 42.7

Later born 7,177 54.7 57.4

Child sex

Boy 6,659 50.8 50.5

Girl 6,458 49.2 49.5
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parental employment [5, 26]. Concerning ethnicity and 
migration background, studies conducted in the United 
States have reported that screen time was greater for 
toddlers from Black and Hispanic households compared 
to toddlers from White households [23, 41]. However, 
Thompson et  al. showed that in Hispanic households, 
toddlers of English-speaking but not Spanish-speaking 
Hispanic mothers had higher screen time, which sug-
gests that longer duration of residence or being born in 
the United States may play a role in child screen expo-
sure [42]. Unlike previous studies [22, 23, 39], we found 
that guideline adherence was less likely in single-parent 
households and that a greater number of children in the 
household was associated with greater guideline adher-
ence. Parental screen time, for both mothers and fathers, 
was negatively associated with guideline adherence, in 
line with previous studies [28, 43].

Analysing the role of parental leisure activities allowed 
for a finer understanding of the link between sociode-
mographic characteristics and guideline adherence. 
Provided that parents have knowledge of the guideline 
to limit screen exposure in young children, its execu-
tion is likely to be favoured in family environments 
that promote leisure activities other than screen-based 
activities. Specifically, parental literate activities, includ-
ing reading newspapers and books and attendance at 
libraries and museums, was related to greater guideline 
adherence, independent of parental screen-based activi-
ties. However, our study suggests that young children’s 

screen viewing behaviour is independent of their par-
ents’ leisure activities linked to exercise and arts. To our 
knowledge, this finding is novel and warrants further 
exploration.

In our study, high parental screen time was associated 
with low adherence to the no-screen guideline. The asso-
ciation was greatest in households with high maternal 
educational attainment and no immigrant parent. Thus, 
in households with low socioeconomic status, adherence 
to the guideline may be low regardless of parental screen 
use, whereas in households with high socioeconomic sta-
tus, toddlers’ exposure to screens may occur when paren-
tal screen use increases.

The main strength of our study is that we analysed data 
from a nationally representative birth cohort with a very 
large sample size. Original and extensive measurements 
of leisure activities of both mothers and fathers allowed 
us to explore these understudied characteristics. We were 
able to investigate a broad range of sociodemographic 
variables related to screen exposure in young children, 
and explore associations of parental screen time and 
guideline adherence in relation to key sociodemographic 
variables.

Our study has limitations. Because of social desir-
ability, parents may have under-reported their child’s 
exposure to screens. Authors have argued that chil-
dren’s screen time as estimated by parents is mod-
erately correlated with actual screen time [29, 44]. In 
our study, parents were asked to report the frequency 

Table 1 (continued)

N % Weighted %

Season of survey

Spring 1,998 15.2 21.9

Summer 3,350 25.5 26.4

Autumn 3,762 28.7 26.5

Winter 4,007 30.5 25.3

Number of siblings

0 4,988 38.0 36.1

1–2 7,415 56.5 57.0

 > 2 713 5.4 6.9

Missing 1 0.0

Type of childcare

Parents 3,759 28.7 38.3

Grand parents 581 4.4 4.3

Childminder/nanny 5,894 44.9 37.4

Day‑care centre 2,882 22.0 20.0

Missing 1 0.0

Adherence to the no‑screen guideline 1,809 13.8 13.5

Mean maternal screen time (min/day) 12,874 153 161 (158–165)

Mean paternal screen time (min/day) 10,653 155 157 (154–160)
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Table 2 Unadjusted and adjusted associations of sociodemographic characteristics with adherence to the no‑screen guideline for 
toddlers among parents from the Elfe birth cohort

Unadjusted models 
with complete cases

Adjusted model with 
complete  casesa 
(n = 11,438)

Adjusted model with 
multiple  imputationa

(n = 13,117)

% (n) OR (95% CI) aOR (95% CI) aOR (95% CI)

Maternal age

 ≤ 30 years 11.5 (486) 0.59 (0.48, 0.73) 0.61 (0.48, 0.77) 0.66 (0.54, 0.82)

31–40 years 14.6 (1,183) 0.77 (0.64, 0.94) 0.70 (0.57, 0.87) 0.75 (0.62, 0.92)

 > 40 years 18.1 (140) 1.00 1.00 1.00

Maternal educational attainment

 < high school 11.2 (254) 0.61 (0.53, 0.71) 0.70 (0.57, 0.85) 0.71 (0.59, 0.85)

Completed high school‑2 years university 11.5 (606) 0.63 (0.56, 0.70) 0.71 (0.62, 0.80) 0.71 (0.63, 0.81)

 ≥ 3 years university 17.1 (909) 1.00 1.00 1.00

Paternal educational attainment

Below high school 11.9 (357) 0.65 (0.56, 0.74) 0.81 (0.69, 0.95) 0.84 (0.71, 0.99)

Completed high school‑2 years university 11.4 (526) 0.62 (0.55, 0.70) 0.72 (0.63, 0.82) 0.74 (0.65, 0.85)

 ≥ 3 years university 17.3 (720) 1.00 1.00 1.00

Type of household

Parents living together 14.1 (1,765) 1.00 1.00 1.00

Parents not living together 7.5 (43) 0.50 (0.36, 0.68) 0.64 (0.33, 1.23) 0.58 (0.42, 0.80)

Parental migration status

No immigrant parent 14.2 (1,542) 1.00 1.00 1.00

1 immigrant parent 13.1 (208) 0.91 (0.78, 1.07) 0.87 (0.73, 1.04) 0.89 (0.76, 1.05)

2 immigrant parents 8.7 (58) 0.58 (0.44, 0.76) 0.50 (0.35, 0.71) 0.56 (0.42, 0.74)

Household income

First quintile 12.1 (291) 0.80 (0.68, 0.95)

Second quintile 13.2 (335) 0.89 (0.76, 1.05)

Third quintile 13.6 (333) 0.93 (0.79, 1.09)

Fourth quintile 14.6 (362) 1.00 (0.86, 1.18)

Fifth quintile 14.6 (368) 1.00

Parental employment status

Both employed 14.2 (1,402) 1.00 1.00 1.00

Only father employed 13.1 (243) 0.91 (0.79, 1.06) 1.03 (0.85, 1.23) 1.01 (0.85, 1.21)

Only mother employed 16.0 (79) 1.15 (0.90, 1.48) 1.09 (0.82, 1.45) 1.23 (0.96, 1.58)

Both inactive 15.4 (39) 1.10 (0.78, 1.56) 1.48 (0.98, 2.25) 1.39 (0.97, 1.99)

Area of residence

Urban 13.7 (1,118) 1.02 (0.91, 1.13) 1.40 (1.05, 1.87) 1.31 (1.00, 1.73)

Suburban 13.5 (607) 1.00 1.00 1.00

Isolated 16.3 (68) 1.24 (0.94, 1.63) 1.01 (0.90, 1.14) 0.94 (0.84, 1.05)

Birth order

First born 13.6 (810) 1.00

Later born 13.9 (999) 1.02 (0.93, 1.13)

Child sex

Boy 13.5 (896) 0.94 (0.86, 1.04) 0.92 (0.82, 1.02) 0.93 (0.85, 1.03)

Girl 14.1 (913) 1.00 1.00 1.00

Number of children living in the household

0 15.2 (656) 1.00 1.00 1.00

1–2 14.1 (1,043) 1.08 (0.97, 1.20) 1.00 (0.89, 1.13) 1.04 (0.93, 1.16)

 > 2 15.4 (110) 1.21 (0.97, 1.50) 1.20 (0.93, 1.55) 1.22 (0.96, 1.54)

Type of childcare

Parents 13.0 (487) 1.00 1.00 1.00
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of their child’s screen use, which, because it demands 
less precision, might be less prone to under-reporting. 
No psychometric properties were computed for child 
and parental screen use measurement tools, therefore 
validity and reliability of the measurements can not be 
assessed. However, comprehensive recall period (week 
day and weekend day) and multiple types of screen 
use assessed enables us to gauge child and parental 
screen use in its fast-changing variety. Screen expo-
sure of children cared for by a childminder during the 
day may be underestimated by parents, contrary to 
children cared for in day-care centres, where screens 
are generally prohibited. We had no data to assess 
parental knowledge of the no-screen guideline, which 
would have been of importance to disentangle aware-
ness of the guideline from the ability to implement the 
guideline. Last, our data were collected in 2013, when 
the Elfe children reached 2  years of age. The fiercely 
publicised national public debate proposes that chil-
dren’s screen time has increased since 2013, so data 
collected in the Elfe cohort may already be outdated. 

Yet, although French national surveys have reported 
an increase in screen time among French youth aged 
11–17  years from the mid-2000s to the mid-2010s, 
screen time remained relatively stable among French 
children aged 3–10  years [45–48]. Although on aver-
age daily screen time in children aged 3 to 17  years 
increased by 20  min between 2006 and 2015, the 
increase concerned mostly boys aged > 10  years and 
girls aged > 14 years [45]. The present study is the first 
to report national data on children < 3 years old. In the 
absence of more recent national data, any speculation 
on the evolution since 2013 needs to balance both the 
spread of screens in society and the increased knowl-
edge of screen time guidelines in the general popula-
tion, given that guidelines have been broadcast at the 
national level. More recent surveys are needed to eval-
uate knowledge of screen time guidelines. Screen use 
guideline for toddlers, like all public health guidelines, 
are likely to be received and implemented differently 
across social groups: more privileged groups are likely 
to have greater awareness of the recommendations and 

Table 2 (continued)

Unadjusted models 
with complete cases

Adjusted model with 
complete  casesa 
(n = 11,438)

Adjusted model with 
multiple  imputationa

(n = 13,117)

Grandparents 8.6 (50) 0.63 (0.47, 0.86) 0.63 (0.44, 0.90) 0.64 (0.47, 0.88)

Childminder/nanny 13.8 (814) 1.08 (0.95, 1.22) 0.99 (0.85, 1.16) 0.96 (0.83, 1.11)

Day‑care centre 15.9 (458) 1.27 (1.11, 1.46) 1.13 (0.95, 1.35) 1.13 (0.96, 1.32)

Season of survey

Spring 12.4 (248) 0.76 (0.65, 0.89) 0.78 (0.66, 0.93) 0.75 (0.64, 0.89)

Summer 15.7 (527) 1.00 1.00 1.00

Autumn 13.4 (504) 0.83 (0.73, 0.95) 0.84 (0.73, 0.97) 0.82 (0.72, 0.94)

Winter 13.2 (530) 0.82 (0.72, 0.93) 0.80 (0.69, 0.92) 0.81 (0.71, 0.93)
a Adjusted models were mutually adjusted for all variables shown in the table except household income and birth order

Table 3 Unadjusted and adjusted associations of leisure activity patterns with adherence to the no‑screen guideline for toddlers 
among parents from the Elfe birth cohort

a aOR were mutually adjusted for all six types of parental practices, and further adjusted for maternal age, maternal and paternal educational attainment, type of 
household, parental migration status, area of residence, child sex, number of siblings, type of childcare and season or survey

Unadjusted model with 
complete cases

Adjusted model with complete 
 casea (n = 10,045)

Adjusted model with 
multiple  imputationa 
(n = 13,117)

Patterns OR (95% CI) aOR (95% CI) aOR (95% CI)

Mother’s literate activities 1.30 (1.24, 1.37) 1.23 (1.14, 1.33) 1.15 (1.08, 1.22)

Father’s literate activities 1.59 (1.49, 1.69) 1.23 (1.14, 1.32) 1.15 (1.07, 1.23)

Mother’s screen‑based activities 0.68 (0.64, 0.71) 0.69 (0.65, 0.74) 0.73 (0.69, 0.77)

Father’s screen‑based activities 0.68 (0.64, 0.72) 0.73 (0.68, 0.78) 0.81 (0.76, 0.87)

Mother’s physical/artistic activities 0.99 (0.94, 1.04) 1.04 (0.97, 1.11) 1.01 (0.95, 1.06)

Father’s physical/artistic activities 1.01 (0.95, 1.07) 1.00 (0.94, 1.07) 0.98 (0.93, 1.04)
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implement them more readily. Therefore, it is possi-
ble that social inequalities in screen use at 2 years may 
have increased in the last 10  years. In this case, the 
associations we found between social characteristics 
and screen use at 2 years could be underestimated.

Conclusions
In this nationally representative sample, 13.5% of par-
ents adhered to the no-screen guideline for toddlers. 
We identified sociodemographic factors, parental 
leisure activities and screen time as factors of guide-
line adherence. This knowledge may be important 
on a national scale to promote parental adherence to 
the no-screen guideline and reframe screen use as an 

issue that concerns the whole family, not just the child. 
Intervention studies may benefit from targeting paren-
tal screen time and promoting alternative activities 
at the household level, promoting parental strategies, 
including modelling, for reducing opportunities for 
sedentary behaviours, thus increasing opportunities 
for physical activity.
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Table 4 Adjusted associations of maternal and paternal screen time (h/day) and adherence to the no‑screen guideline, stratified on 
three key socio‑demographic variables, Elfe birth cohort

a Analyses on complete cases
b Analyses on multiple imputations
c aOR adjusted for maternal and paternal educational attainment, type of household, parental migration status, area of residence, child sex, number of siblings, type of 
childcare and season of survey
d aOR adjusted for maternal age, paternal educational attainment, type of household, parental migration status, area of residence, child sex, number of siblings, type 
of childcare and season of survey
e aOR adjusted for maternal age, maternal and paternal educational attainment, type of household, area of residence, child sex, number of siblings, type of childcare 
and season of surve

Mother’s screen time (h/
day)a

Father’s screen time (h/
day)a

Mother’s screen time (h/
day)b

Father’s screen time (h/
day)b

aOR Interaction 
P

aOR Interaction 
P

aOR Interaction 
P

aOR Interaction 
P

Overall 0.78 (0.74, 
0.81)

0.80 (0.76, 
0.84)

0.80 (0.77, 
0.83)

0.88 (0.85, 
0.91)

Maternal  agec 0.009 0.02 0.01 0.42

 ≤ 30 years 0.84 (0.78, 
0.90)

0.77 (0.69, 
0.85)

0.85 (0.80, 
0.90)

0.90 (0.84, 
0.96)

31–40 years 0.74 (0.70, 
0.78)

0.79 (0.75, 
0.84)

0.77 (0.73, 
0.81)

0.86 (0.82, 
0.90)

 > 40 years 0.78 (0.66, 
0.91)

0.96 (0.83, 
1.11)

0.84 (0.73, 
0.97)

0.96 (0.83, 
1.10)

Maternal educational 
 attainmentd

 < 0.0001 0.003  < 0.0001  < 0.0001

Below high 
school

0.89 (0.82, 
0.96)

0.84 (0.72, 
0.98)

0.90 (0.84, 
0.97)

0.94 (0.87, 
1.02)

Completed high 
school—2 years 
university

0.80 (0.74, 
0.85)

0.88 (0.82, 
0.95)

0.82 (0.78, 
0.87)

0.94 (0.88, 
0.99)

 ≥ 3 years uni‑
versity

0.70 (0.65, 
0.75)

0.74 (0.69, 
0.79)

0.72 (0.67, 
0.76)

0.80 (0.75, 
0.84)

Parental migration  statuse 0.04 0.08 0.01 0.15

No immigrant 
parent

0.76 (0.72, 
0.79)

0.79 (0.75, 
0.83)

0.78 (0.75, 
0.82)

0.87 (0.83, 
0.90)

1 immigrant 
parent

0.88 (0.79, 
0.98)

0.89 (0.78, 
1.03)

0.87 (0.79, 
0.96)

0.94 (0.84, 
1.06)

2 immigrant 
parents

0.82 (0.64, 
1.05)

1.03 (0.75, 
1.42)

0.92 (0.78, 
1.08)

0.93 (0.74, 
1.17)

https://doi.org/10.1186/s12966-022-01342-9
https://doi.org/10.1186/s12966-022-01342-9


Page 10 of 11Poncet et al. Int J Behav Nutr Phys Act          (2022) 19:104 

Acknowledgements
We thank the scientific coordinators (B Geay, H Léridon, C Bois, JL Lanoé, X 
Thierry, C Zaros), IT and data managers, statisticians (T Simeon, A Candea), 
administrative and family communication staff, study technicians (C Guevel, M 
Zoubiri, G Meyer, I, Milan, R Popa) of the Elfe coordination team, as well as the 
families that gave their time for the study.
We thank Ms. Laura Smales for reviewing and editing the English language.

Authors’ contributions
MND, PDM and MAC conceived, designed and managed the cohort study. 
LP, PDM, MAC and JYB conceived and designed this specific analysis. MS, 
MG, MND and JYB contributed to data acquisition and management. LP per‑
formed the statistical analysis under the supervision of JYB. LP and JYB wrote 
the paper. MND, FMR, SL and MAC were involved in interpreting the results 
and editing the manuscript for important intellectual content. All authors read 
and approved the final manuscript.

Funding
This study was funded by a grant from the Agence Nationale de la Recherche 
(ANR) (iSCAN project, ANR‑20‑CE36‑0001). The Elfe survey is a joint project 
between the Institut national des études démographiques (Ined) and the 
Institut national de la santé et de la recherche médicale (Inserm), in partner‑
ship with the Établissement français du sang (EFS), Santé publique France, 
the Institut national de la statistique et des études économiques (INSEE), the 
Direction générale de la santé (DGS, part of the Ministry of Health and Social 
Affairs), the Direction générale de la prévention des risques (DGPR, Ministry for 
the Environment), the Direction de la recherche, des études, de l’évaluation et 
des statistiques (DREES, Ministry of Health and Social Affairs), the Département 
des études, de la prospective et des statistiques (DEPS, Ministry of Culture), and 
the Caisse nationale des allocations familiales (CNAF), with the support of the 
Ministry of Higher Education and Research and the Institut national de la jeu‑
nesse et de l’éducation populaire (INJEP). Via the RECONAI platform, it receives 
a government grant managed by the Agence nationale de la recherche under 
the "Investissements d’avenir" programmes (ANR‑11‑EQPX‑0038 and ANR‑19‑
COHO‑001). The funders had no role in the study design, data collection and 
analysis, decision to publish or preparation of the manuscript.

Availability of data and materials
The datasets generated and analysed during the current study are not publicly 
available for reasons of privacy for the participants. SAS scripts are avail‑
able from the corresponding author upon reasonable request. Established 
researchers who would like access to the data from the Elfe cohort study can 
request them to the Committee of Access to the Data from the Elfe cohort on 
the website of the survey: www. elfe‑ france. fr.

Declarations

Ethics approval and consent to participate
Mothers provided written consent for their own and their child’s participation. 
Fathers provided written consent for the child’s participation when present 
at inclusion or were informed about their rights to oppose it. The Elfe study 
was approved by the Advisory Committee for Treatment of Health Research 
Information (Comité Consultatif sur le Traitement des Informations pour 
la Recherche en Santé) under approval numbers 10.623 (10/26/2010) and 
13.004 (01/24/2013), the National Data Protection Authority (CNIL) (approval 
numbers 2011–081, 03/17/2011, and 2013–113, 04/25/2013) and the National 
Statistics Council.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Centre for Research in Epidemiology and Statistics (CRESS), Université de 
Paris, Inserm, INRAE, 75004 Paris, France. 2 Unité Mixte Inserm‑Ined‑EFS Elfe, 
93322 Aubervilliers, Ined, France. 3 Saw Swee Hock School of Public Health, 
National University of Singapore, Singapore, Singapore. 4 Berlin Institute 

of Health, Charite University Medical Centre, Berlin, Germany. 5 Singapore Insti‑
tute for Clinical Sciences (SICS), Agency for Science, Technology and Research 
(A*STAR), Singapore, Singapore. 

Received: 12 January 2022   Accepted: 28 July 2022

References
 1. Wen LM, Baur LA, Rissel C, Xu H, Simpson JM. Correlates of body mass 

index and overweight and obesity of children aged 2 years: findings from 
the healthy beginnings trial. Obesity (Silver Spring). 2014;22(7):1723–30.

 2. Padmapriya N, Aris IM, Tint MT, Loy SL, Cai S, Tan KH, et al. Sex‑specific 
longitudinal associations of screen viewing time in children at 2–3 years 
with adiposity at 3–5 years. Int J Obes (Lond). 2019;43(7):1334–43.

 3. Vijakkhana N, Wilaisakditipakorn T, Ruedeekhajorn K, Pruksananonda C, 
Chonchaiya W. Evening media exposure reduces night‑time sleep. Acta 
Paediatr. 2015;104(3):306–12.

 4. Cespedes EM, Gillman MW, Kleinman K, Rifas‑Shiman SL, Redline S, Tav‑
eras EM. Television viewing, bedroom television, and sleep duration from 
infancy to mid‑childhood. Pediatrics. 2014;133(5):e1163–71.

 5. Zimmerman FJ, Christakis DA. Children’s television viewing and cognitive 
outcomes: a longitudinal analysis of national data. Arch Pediatr Adolesc 
Med. 2005;159(7):619–25.

 6. Chonchaiya W, Pruksananonda C. Television viewing associates with 
delayed language development. Acta Paediatr. 2008;97(7):977–82.

 7. Martinot P, Bernard JY, Peyre H, De Agostini M, Forhan A, Charles MA, et al. 
Exposure to screens and children’s language development in the EDEN 
mother‑child cohort. Sci Rep. 2021;11(1):11863.

 8. Linebarger DL, Walker D. Infants’ and toddlers’ television viewing and 
language outcomes. Am Behav Sci. 2016;48(5):624–45.

 9. Tomopoulos S, Dreyer BP, Berkule S, Fierman AH, Brockmeyer C, Mendel‑
sohn AL. Infant media exposure and toddler development. Arch Pediatr 
Adolesc Med. 2010;164(12):1105–11.

 10. DeLoache JS, Chiong C, Sherman K, Islam N, Vanderborght M, Troseth GL, 
et al. Do babies learn from baby media? Psychol Sci. 2010;21(11):1570–4.

 11 Council On C. Media. Media and Young Minds. Pediatrics. 
2016;138(5):e20162591.

 12. World Health Organization. Guidelines on physical activity, sedentary 
behaviour and sleep for children under 5 years of age. 2019.

 13. Santé Publique France. Synthèse pour les professionnels des recomman‑
dations de l’Anses de février 2016 sur l’activité physique et la sédentarité 
‑ Actualisation des repères du PNNS. Saint Maurice; 2017.

 14. Haut Conseil de la Santé Publique. Avis relatif aux effets de l’exposition 
des enfants et des jeunes aux écrans. Paris; 2019.

 15. Académie des sciences, Académie nationale de médecine, Académie des 
technologies. L’enfant, l’adolescent, la famille et les écrans ‑ Appel à une 
vigilance raisonnée sur les technologies numériques. Paris; 2019.

 16. Bernard JY, Caron F, Saliner‑Rolland C. Le jeune enfant et les écrans. 
Recommendations pour la pratique clinique : "Interventions pendant la 
période périnatale": Collège National des Sages‑Femmes de France; 2021.

 17. Conseil Supérieur de l’Audiovisuel. Jeunesse Et Protection Des Mineurs, 
La protection des tout‑petits. 2016.

 18. Duch H, Fisher EM, Ensari I, Harrington A. Screen time use in children 
under 3 years old: a systematic review of correlates. Int J Behav Nutr Phys 
Act. 2013;10:102.

 19. Hoyos Cillero I, Jago R. Systematic review of correlates of screen‑viewing 
among young children. Prev Med. 2010;51(1):3–10.

 20. Lumeng JC, Rahnama S, Appugliese D, Kaciroti N, Bradley RH. Television 
exposure and overweight risk in preschoolers. Arch Pediatr Adolesc Med. 
2006;160(4):417–22.

 21. Masur EF, Flynn V. Infant and mother–infant play and the presence of the 
television. J Appl Dev Psychol. 2008;29(1):76–83.

 22. Schmidt ME, Rich M, Rifas‑Shiman SL, Oken E, Taveras EM. Television 
viewing in infancy and child cognition at 3 years of age in a US cohort. 
Pediatrics. 2009;123(3):e370–5.

 23. Zimmerman FJ, Christakis DA, Meltzoff AN. Television and DVD/video 
viewing in children younger than 2 years. Arch Pediatr Adolesc Med. 
2007;161(5):473–9.

http://www.elfe-france.fr


Page 11 of 11Poncet et al. Int J Behav Nutr Phys Act          (2022) 19:104  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 24. Bernard JY, Padmapriya N, Chen B, Cai S, Tan KH, Yap F, et al. Predictors of 
screen viewing time in young Singaporean children: the GUSTO cohort. 
Int J Behav Nutr Phys Act. 2017;14(1):112.

 25. Flores G, Tomany‑Korman SC, Olson L. Does disadvantage start at home? 
Racial and ethnic disparities in health‑related early childhood home rou‑
tines and safety practices. Arch Pediatr Adolesc Med. 2005;159(2):158–65.

 26. Certain LK, Kahn RS. Prevalence, correlates, and trajectory of television 
viewing among infants and toddlers. Pediatrics. 2002;109(4):634–42.

 27. Council On Communications and Media. Media and Young Minds. Pedi‑
atrics. 2016;138(5):e20162591–e20162591. https:// doi. org/ 10. 1542/ peds. 
2016‑ 2591.

 28. Goh SN, Teh LH, Tay WR, Anantharaman S, van Dam RM, Tan CS, et al. 
Sociodemographic, home environment and parental influences on total 
and device‑specific screen viewing in children aged 2 years and below: 
an observational study. BMJ Open. 2016;6(1): e009113.

 29. Thompson DA, Tschann JM. Update on Screen‑Related Parenting Prac‑
tices in Early Childhood. Acad Pediatr. 2020;20(8):1066–8.

 30. Lee EY, Hesketh KD, Rhodes RE, Rinaldi CM, Spence JC, Carson V. Role of 
parental and environmental characteristics in toddlers’ physical activity 
and screen time: Bayesian analysis of structural equation models. Int J 
Behav Nutr Phys Act. 2018;15(1):17.

 31. Thompson JL, Sebire SJ, Kesten JM, Zahra J, Edwards M, Solomon‑Moore 
E, et al. How parents perceive screen viewing in their 5–6 year old child 
within the context of their own screen viewing time: a mixed‑methods 
study. BMC Public Health. 2017;17(1):471.

 32. Jago R, Sebire SJ, Edwards MJ, Thompson JL. Parental TV viewing, parental 
self‑efficacy, media equipment and TV viewing among preschool chil‑
dren. Eur J Pediatr. 2013;172(11):1543–5.

 33. Peretti‑Watel P. Does primary prevention contribute to increase social 
inequalities in health? Rev Epidemiol Sante Publique. 2013;61(Suppl 
3):S158–62.

 34. Bourdieu P, Darbel A, Schnapper D. The love of art: European art muse‑
ums and their public. Stanford, California: Stanford University Press; 1990.

 35. Charles MA, Thierry X, Lanoe JL, Bois C, Dufourg MN, Popa R, et al. Cohort 
Profile: The French national cohort of children (ELFE): birth to 5 years. Int J 
Epidemiol. 2020;49(2):368–9.

 36. Rothman KJ. No Adjustments Are Needed for Multiple Comparisons. 
Epidemiology. 1990;1(1):43–6.

 37. Rideout V, Wartella E, Vandewater E. Zero to Six: Electronic Media in the 
Lives of Infants, Toddlers and Preschoolers. Kaiser Family Foundation 
Princeton Survey Research. 2003.

 38. Kourlaba G, Kondaki K, Liarigkovinos T, Manios Y. Factors associated with 
television viewing time in toddlers and preschoolers in Greece: the 
GENESIS study. J Public Health (Oxf ). 2009;31(2):222–30.

 39. Vandewater EA, Rideout VJ, Wartella EA, Huang X, Lee JH, Shim MS. Digital 
childhood: electronic media and technology use among infants, toddlers, 
and preschoolers. Pediatrics. 2007;119(5):e1006–15.

 40. Barr R, Danziger C, Hilliard M, Andolina C, Ruskis J. Amount, content and 
context of infant media exposure: A parental questionnaire and diary 
analysis. Int J Early Years Educ. 2010;18(2):107–22.

 41. Dennison BA, Erb TA, Jenkins PL. Television viewing and television in 
bedroom associated with overweight risk among low‑income preschool 
children. Pediatrics. 2002;109(6):1028–35.

 42. Thompson DA, Sibinga EM, Jennings JM, Bair‑Merritt MH, Christakis DA. 
Television viewing by young Hispanic children: evidence of heterogene‑
ity. Arch Pediatr Adolesc Med. 2010;164(2):174–9.

 43. Jago R, Stamatakis E, Gama A, Carvalhal IM, Nogueira H, Rosado V, et al. 
Parent and child screen‑viewing time and home media environment. Am 
J Prev Med. 2012;43(2):150–8.

 44. Anderson DR, Field DE, Collins PA, Lorch EP, Nathan JG. Estimates of 
young children’s time with television: a methodological comparison 
of parent reports with time‑lapse video home observation. Child Dev. 
1985;56(5):1345–57.

 45. Anses. Étude individuelle nationale des consommations alimentaires 
3 (INCA 3). Evolution des habitudes et modes de consommation, de 
nouveaux enjeux en matière de sécurité sanitaire et de nutrition. Rapport 
d’expertise collective. Maisons‑Alfort, France2017. p. 566 pages.

 46. AFSSA. Étude individuelle nationale des consommations alimentaires 2 
(INCA 2). 2009.

 47. Équipe de surveillance et d’épidémiologie nutritionnelle (Esen). Étude 
de santé sur l’environnement, la biosurveillance, l’activité physique et la 

nutrition (Esteban) 2014–2016. Volet nutrition. Chapitre Activité physique 
et sédentarité. Saint‑Maurice, France: Santé Publique France; 2017. p. 58.

 48. Unité de surveillance et d’épidémiologie nutritionnelle (Usen). Étude 
Nationale Nutrition Santé (ENNS). Situation nutritionnelle en France 
en 2006 selon les indicateurs d’objectif et les repères du Programme 
national nutrition santé (PNNS). Institut de veille sanitaire, Université de 
Paris 13, Conservatoire national des arts et métiers; 2007. p. 74.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1542/peds.2016-2591
https://doi.org/10.1542/peds.2016-2591

	Sociodemographic and behavioural factors of adherence to the no-screen guideline for toddlers among parents from the French nationwide Elfe birth cohort
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and population
	Adherence to the no-screen guideline for toddlers
	Factors
	Household sociodemographic characteristics
	Parental leisure activities
	Parental screen time

	Statistical analyses

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


