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Introduction: With the increasing integration of digital screen devices into our
everyday life, there has been increased attention regarding the risk of
“problematic” use or pathological use. Because children start using screen
devices in the first few years of life, early identification of those at risk for
future problematic use could inform early prevention efforts. Children’s
attraction to screen devices in early childhood may identify those at risk for
future problematic use; however currently, there are no measures of toddlers’
attraction or affinity to screen devices. The objective of this study was to
develop survey measures of toddler affinity to screen media, inclusive of
televisions, smartphones, and tablets.
Methods: Measures were developed using an exploratory sequential mixed
methods (qualitative -> quantitative) approach. Participants were Mexican
American mothers of toddlers 15–26 months old. Findings from semi-
structured interviews were used to develop items reflecting parental reports of
child affinity to screen devices. Items were administered by phone to 384
mothers. Analyses included evaluation of the factor structure and
psychometric properties of Affinity-TV (10 items) and Affinity-Mobile (12
items), and evaluations of correlations between each scale with social
emotional outcomes and demographic characteristics.
Results: Factor analysis supported a one-factor solution for each scale.
Reliabilities were acceptable for both scales (Cronbach’s alpha > .75). There
was a significant positive correlation between Affinity-TV and Affinity-Mobile
(rs = 0.44, p < 0.001). Affinity-TV was significantly positively correlated with
toddler average daily minutes of TV use (rs = 0.27, p < 0.001) and average daily
minutes of mobile use (rs = 0.10, p < 0.05). Affinity-Mobile was significantly
positively correlated with toddler average daily minutes of mobile use
(rs = 0.31, p < 0.001), but not with average daily minutes of TV (rs =−0.04, NS).
Each scale was correlated with social emotional developmental outcomes.
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Discussion: The Affinity-TV and Affinity-Mobile scales have good initial reliability and
adequatepredictive validity. These findings support the useof Affinity-TVandAffinity-
Mobile in toddlers as measures of children’s attraction to screen devices. These
measures may help to identify early risk for problematic use, and they offer a novel
way to evaluate a child’s behavioral reaction to screen devices in early childhood.

KEYWORDS

digital media, infants, toddlers, behavioral response, screen device, problematic screen
use, Latino (Hispanic)
Introduction

Concerns regarding the impact of digital media use on the well-

being of users, especially children, are long-standing. Most recently,

with the increasing integration of digital screen devices into our

everyday life, there has been increased attention to the risk of

“problematic” use or pathological use, particularly as it relates to

smartphones, video games, and internet use (1–3). Much of this is

driven by concerns for the well-being of children and adolescents,

who may be particularly susceptible to potential harms, given their

ongoing development and the proven attention-grabbing technology

used in such media (4–6). Problematic media use has been referred

to as “excessive use that interferes with the child’s functioning.” (7)

While there is ongoing debate as to when problematic use is

considered to be an addiction, growing evidence has elucidated

negative consequences associated with problematic use, including

impaired mental and physical health (2, 7–11). Some studies suggest

up to10%of children andadolescentshave problematic screenuse (11).

Because children start using screen devices in the first few years

of life (12, 13), early identification of those at risk for future

problematic use could inform prevention efforts in very early

childhood (11). The Interactional Theory of Childhood

Problematic Media Use developed by Domoff et al (7). draws

from Bronfenbrenner’s social ecological model (14), outlining

numerous factors across multiple levels that may contribute to

the development of problematic screen use, including distal (e.g.,

poverty) and proximal (e.g., parental media use, parenting

practices, and beliefs) levels. Proximal child-level factors include

child behavioral or emotional problems. Adding to this, findings

by Coyne et al. suggest that child temperament (i.e., negative

affect and effortful control) at ages 2 and 3 is associated with

problematic screen use (15). Experts recognize, that at the

individual child level, across both neurotypical and

neurodivergent children (e.g., individuals with autism or

attention deficit disorder), a differential susceptibility to media

may exist, predicting media use and possibly its impact on child

outcomes (7, 16–18). As outlined by Valkenburg et al. in the

Differential Susceptibility to Media Effects Model (17),

individuals may have different susceptibility to media effects,

influenced by dispositional, developmental, and social factors.

For example, individual differences in sensory processing, which

may be biologically driven (19), may explain differences in

children’s susceptibility to the attention-grabbing techniques used

in current-day digital content or the reinforcing effect of screen

use implemented by parents to regulate a toddler’s emotions
02
(7, 20). Since problematic screen use takes time to develop, early

identification of those susceptible to problematic use would offer

the opportunity to intervene before problems develop.

Parents across varying child ages acknowledge that some

children show a “strong desire” to use screen devices or are

“attached” to their devices (21, 22). Parents may see such

characteristics before any functional limitations occur, i.e., before

the development of problematic screen use. Since screen use

habits develop in early childhood (23), identifying children in the

first few years of life who show a particular affinity or attraction

to screen devices may be possible. In addition to possibly

offering a way to identify children at higher risk for problematic

use, a child’s early affinity to screen devices may add to our

current understanding of child screen use, going beyond those

factors that are typically measured, such as duration of use,

context of use, and content viewed.

To date, there has been no measure to identify children in the

first few years of life who show a particular affinity to, or elevated

interest in, screen devices. The Problematic Media Use Measure -

Short Form (PMUM-SF) by Domoff et al. is one of the most

widely used measures of problematic media use in children (11,

24). However, because it was developed for children 4–11 years

old, this measure may not be relevant to the developmental stage

of toddlers. Since toddlers do not have strong self-regulation and

their language skills are developing, parents can, for the most

part, completely control their toddler’s screen use at home. Thus,

a young child’s media use may not yet “interfere with family

activities” (except in extreme cases) and parents may not be able

to report if screen media is all their child “thinks about,” as

captured in the PMUM-SF. Aiming to capture a child’s sensory

behaviors as they relate to media, Harrison et al. developed the

Child Media Sensory Curation Inventory, for children ages 3–14

years old. Again, items in this measure may not be as relevant

for one and two year olds, such as whether the child “prefers 3D

movies to regular movies”, gets a headache from watching 3D

movies, or if the child turns down the sound when playing video

games (18). A measure specific to toddlers that captures their

affinity for screen devices is needed.

To address the gap in measurement, we developed survey

measures of toddler affinity to screen media, defined as a child’s

attraction to screen devices. In our earlier work, parents reported

some differences in beliefs and parenting practices by screen

device type (25). Recognizing that a child’s affinity may differ

across device types, we aimed to develop separate measures of

affinity to television and mobile devices. While the topic is
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applicable across all toddlers, we focused this work on Mexican

American families with toddlers because little is known about the

development of screen use behaviors in early childhood in Latino

populations. Latino children, especially those living in low-

income families, are exposed to more screen media compared to

their non-Latino white peers (26–28). Moreover, screen-related

outcomes, such as poor sleep and obesity, are more common in

Latino children than non-Latino white children (29–31).

Recognizing that subgroups exist within the Latino population,

we focused on Mexican American families. Nearly two-thirds of

Latinos in the US identify as having Mexican heritage (32).
Materials and methods

Study design

This study utilized an exploratory sequential mixed methods

(qualitative -> quantitative) approach to develop measures of

toddler affinity to screen devices. Instrument development was

conducted as part of a larger study evaluating screen use in

toddlers in Mexican American families. The study, which was

conducted in the greater Denver metropolitan area, occurred in 2

phases, with findings from Phase 1 informing item development

for Phase 2. Both Phases 1 and 2 were approved by the Colorado

Multiple Institutional Review Board.
Phase 1—item development

We conducted 32 semi-structured interviews with parents of

toddlers 15–26 months old. Participants were Mexican American

mothers (n = 22) and their partners (n = 10). The purpose of the

interviews was to explore parental day-to-day management of

toddler screen use. Methods for this work are described in detail

elsewhere (25, 33). Briefly, from March 2019-April 2020,

participants were recruited in the waiting room of a general

pediatrics clinic located in a federally qualified health center that

primarily serves families with incomes at or below the federal

poverty level. Following informed consent, interviews were

conducted in the preferred language of the participant by trained

bilingual, bicultural Latina research assistants (RAs). Interviews

were audio recorded and professionally transcribed.

Thematic analysis
Leveraging the richness of the parent interview data, we

conducted a thematic analysis to identify patterns or themes

about child affinity for screens. We chose this approach to

accommodate both inductive and deductive analysis,

acknowledge reflexivity and the interpretive processes of

qualitative analysis, and allow a nuanced understanding of the

participant perspective (34). To start, we familiarized ourselves

with the interview transcripts, made notes about our insights, re-

listened to the audio, and talked together about the interviews.

From those notes, we began to generate inductive codes,

supplementing the code list with codes based on our prior work
Frontiers in Pediatrics 03
(35, 36). Two RAs then independently coded each transcript,

followed by discussions among the coders and a qualitative

methodologist aimed at interpretation of meaning and consensus

on code application. The inductive and deductive codes and their

definitions were iteratively refined by the team. Through

thematic analysis, coded text segments clustered together,

forming a clear concept of affinity in parental perceptions of a

child’s attraction to screen devices. Attributes or characteristics of

toddler affinity to screen devices included parents’ descriptions of

child behavior conceptually reflecting high affinity, such as “too

attached”, “throws a tantrum” when cannot use a device, wants

to use a smartphone as soon as child sees it, as well as

comments reflecting low affinity, such as child “doesn’t pay

much attention” to a device, prefers parental attention or to “be

playing with his toys” rather than using a screen device.

Items
We developed 20 items reflecting parental expressions of child

affinity to screen devices, using parents’ wording as much as

possible. Items were designed to reflect high or low affinity. The

four-point response options were disagree (0), sort of disagree

(1), sort of agree (2), and agree (3). We limited the response

scale to four options based on evidence suggesting that more

than four options can be challenging for individuals with low

literacy (37).

Translation
A bilingual/bicultural team member translated items into

Spanish or English as needed. The two language versions were

reviewed side by side by a group of bilingual investigators and

research staff, evaluating for conceptual equivalence and

contextual and cultural relevance. We applied a decentering

process in which alterations were made to either language

version to obtain conceptual equivalence (38, 39).

Field pretesting
Items were pre-tested in cognitive interviews in both Spanish

and English to ensure easy comprehension as well as shared

conceptual meaning across participants and the investigative

team (40). Interviewers read each item out loud and asked

participants to respond. Participants were then asked to restate

the item in their own words, followed by probes to evaluate

meaning, and ease of responding. Participant responses for each

item were evaluated by a committee of investigators and research

staff using an iterative process. Adjustments were made to

problematic wording, and items were retested until no additional

issues were identified. Through this process, some items were

dropped and others were revised. Among remaining items, we

identified those that performed best in pretesting and reflected

either high or low affinity. During cognitive interviews,

participant comments reinforced the concept that affinity may

vary by device type; thus, items were then altered to replace the

term “screen devices” with either “TV” or “mobile devices”

(inclusive of smartphone and tablet use), resulting in 10 items

applicable to both device groups, and 2 additional items specific

to mobile devices for a total of 22 items.
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Phase 2—quantitative scale development

Sample
The 22 items developed in Phase 1 were administered as part of

the larger study enrolling Mexican American mothers, their

partners, and their toddlers ages 15–26 months old, recruited

from a large safety net health system in the greater Denver

metropolitan area in Colorado.
Study procedures
Data collection occurred over a 3-year period from November

2020 to December 2023. Following informed consent, mothers

were administered two 1–1.5 h phone surveys by trained

bilingual bicultural RAs. Given the prevalence of literacy

challenges in Latino communities, we orally administered survey

items to all participants (41, 42). Surveys occurred approximately

7–10 days apart. In between phone visits, parents completed

7-day activity diaries. Data were collected and managed using

REDCap electronic capture tools (43).
Measures
Two affinity measures were administered: Affinity-TV (10

items) and Affinity-Mobile (12 items). Affinity-TV items were

only administered to parents who reported their child had used a

TV, and similarly Affinity-Mobile items were only administered

to parents who reported their child had ever used a mobile

device. Due to an issue in REDCap, one of the Affinity-TV items

was not administered to 25 participants. These data can be

considered missing completely at random (44). All available data

were used in analyses. Demographics were collected via survey

items. Acculturation was measured using the Bidimensional

Acculturation Scale for Hispanics consisting of two scales:

Hispanic acculturation (12 items) and non-Hispanic

acculturation (12 items). This measure has been validated in

Mexican Americans (α = .93; α = .97 respectively) (45). Scores

range from 1 to 4, with higher scores on each scale reflecting

higher acculturation to the named cultural domain. The Brief

Infant–Toddler Social and Emotional Assessment was also

administered as a measure of social-emotional/behavioral

problems (31 items, α = 0.79) and competencies (11 items,

α = 0.65) (46). Using age-adjusted cut-scores in the Examiner’s

manual (47), we created two variables: high problem behaviors

and low social-emotional competencies. Across all survey items,

participants could abstain from answering or answer “don’t

know” if relevant. Mothers completed a 7-day pen and paper

screen use diary, which was used to calculate daily average

minutes of toddler television use and mobile device use.

Duration of television and mobile devices (inclusive of

smartphone and tablet use) were calculated for those with 5 or

more completed diary days. Diary measurement of screen use is

highly correlated with actual child screen use (48, 49). Moreover,

a study by Mendoza et al. support the reliability and feasibility of

using diaries in low-income Latino families (50).
Frontiers in Pediatrics 04
Analysis
The full sample of mothers (n = 384) who completed the

study was randomly divided into two subsamples for

measurement evaluation, one for Exploratory Factor Analysis

(EFA) (n = 192) and one for Confirmatory Factor Analysis

(CFA) (n = 192), stratified based on partner participation.

Separate EFA models were estimated for Affinity-TV items and

for Affinity-Mobile items, using maximum likelihood estimation

and promax (oblique) rotation. Items with wording in the

opposite direction as others were reverse coded prior to

modeling. Models with 1–4 factors were evaluated. The final

model was selected based on the observed scree plot of

eigenvalues, model interpretability, and model convergence.

Once the final factor structure was selected, items with factor

loadings ≤0.35 were removed. The Cronbach’s alpha of each

factor was calculated as a measure of internal consistency

reliability. CFA models were estimated using the Affinity-TV

items and Affinity-Mobile items retained from EFA. CFA model

fit was assessed using the comparative fit index (CFI ≥ 0.9) and

root mean square error of approximation (RMSEA ≤ 0.08). In

the event of CFA misfit, modification indices were considered.

Analyses were completed using SAS Version 9.4 (EFA and

correlations) and MPlus Version 8.6 (CFA).
Results

Sample characteristics

Mothers in Phase 2 were, on average, 31.4 (SD = 6.0) years old,

with 11.6 (SD = 2.5) years of education. Most women (85%) had a

partner and preferred to be interviewed in Spanish (77%). Children

were, on average, 21.2 (SD = 3.1) months old and about half were

male (49%). Maternal and child characteristics are included in

Table 1, along with behavioral factors. No participant answered

“Don’t Know” or abstained from answering the Affinity-TV or

Affinity-Mobile items, resulting in complete data for TV users

and mobile device users, aside from the aforementioned

REDCap issue.
Exploratory factor analysis

Factor loadings and Cronbach’s alphas for Affinity-TV and

Affinity-Mobile are presented in Table 2. The one-factor solution

for Affinity-TV was selected (Eigenvalue = 4.23). No items were

removed due to low factor loadings, with loadings ranging from

0.44 to 0.66. The one-factor solution for Affinity-Mobile was also

selected (Eigenvalue = 9.55), with factor loadings ranging from

0.51 to 0.74.
Confirmatory factor analysis

The one-factor CFA model for Affinity-TV indicated

acceptable fit (CFI = 0.92, RMSEA = 0.068), with a
frontiersin.org
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TABLE 2 Exploratory factor analysis (EFA) loadings for Affinity-TV and Affinity-Mobilec (n = 192).

Items EFA factor loadings

Affinity-TV
TV1. (CHILD) loses interest in the TV quickly.a 0.45

TV2. (CHILD) throws a temper tantrum if you turn off the TV. 0.51

TV3. (CHILD) prefers to be playing with toys instead of watching TV.a 0.51

TV4. Programs on the TV really get (CHILD)’s attention. 0.48

TV5. The TV holds (CHILD)’s attention for only a very short time.a 0.55

TV6. (CHILD) is very attached to the TV. 0.66

TV7. (CHILD) would prefer to watch TV rather than play with other people. 0.46

TV8. (CHILD) would rather be with you than watch TV. a 0.44

TV9. (CHILD) stays calm if you tell her/him s/he cannot watch TV. a 0.51

TV10. (CHILD) really enjoys watching TV. 0.57

Affinity-TV scale mean (SD)b 0.79 (0.51)

Cronbach’s alpha 0.78

Affinity-Mobile
M1. (CHILD) loses interest in mobile devices quickly.a 0.61

M2. (CHILD) throws a temper tantrum if you take away a mobile device 0.68

M3. (CHILD) prefers to be playing with toys instead of using mobile devices.a 0.72

M4. Programs on mobile devices really get (CHILD)’s attention. 0.51

M5. Mobile devices hold (CHILD)’s attention for only a very short time.a 0.67

M6. (CHILD) is very attached to mobile devices. 0.69

M7. If (CHILD) sees the phone, s/he won’t do anything else until s/he gets to use it. 0.60

M8. (CHILD) would prefer to use mobile devices rather than play with other people. 0.66

M9. (CHILD) would rather be with you than use a mobile device.a 0.61

M10. (CHILD) stays calm if you tell her/him s/he cannot use a mobile device.a 0.74

M11. (CHILD) wants to use your phone the moment s/he sees it. 0.58

M12. (CHILD) really enjoys using mobile devices. 0.64

Affinity-Mobile scale mean (SD) 0.99 (0.68)

Cronbach’s alpha 0.89

Response options were coded 0–3.
aReverse coded.
bSD, standard deviation.
cScales can be used for research purposes if this paper is cited, and corresponding author is notified prior to use.

TABLE 1 Characteristics of a sample of Mexican American mothers with toddlers ages 15-26 months (n = 384).

Characteristic Whole sample (n = 384) Mean
(SD), median (IQR),a or % (n)

EFA (n= 192) Mean (SD),
median (IQR),a or % (n)

CFA (n = 192) Mean (SD),
median (IQR),a or % (n)

Mother
Education (years) 11.6 (2.5) 11.4 (2.6) 11.8 (2.4)

Partnered (%) 85% (n = 328) 88% (n = 168) 83% (n = 160)

Age (years) 31.4 (6.0) 31.1 (6.1) 31.8 (5.8)

Acculturation: Hispanic 3.6 (3.3–3.9) 3.5 (3.3–3.9) 3.7 (3.3–3.9)

Acculturation: non-Hispanic 2.3 (1.7–3.2) 2.2 (1.6–3.3) 2.3 (1.7–3.1)

Language of interview: Spanish 77% (n = 296) 77% (n = 148) 77% (n = 148)

Child
Age (months) 21.2 (3.1) 21.2 (3.1) 21.1 (3.2)

Male Sex (%) 49% (n = 189) 52% (n = 100) 46% (n = 89)

Child Behavioral Factors
Daily TV use (minutes) 92.1 (49.3–169.3) 90.0 (50.7–174.6) 98.6 (47.1–167.1)

Daily mobile device use (minutes) 21.4 (4.3–57.7) 24.3 (4.3–54.6) 19.3 (4.3–62.1)

aMean and standard deviation (SD) presented for approximately normally distributed variables; Median and interquartile range (IQR) presented for skewed variables.

EFA, exploratory factor analysis; CFA, confirmatory factor analysis.

Thompson et al. 10.3389/fped.2025.1496225
Cronbach’s alpha of 0.80 and a mean score of 0.8 (SD = 0.53).

In the Affinity-Mobile CFA, model fit did not meet

acceptable criteria (CFI = 0.81, RMSEA = 0.11). Modification

indices were inspected and after allowing correlations
Frontiers in Pediatrics 05
between select item residuals (Items 1 and 5; 2 and 5; 2

and 10; and, 7 and 8), model fit was acceptable

(CFA = 0.90, RMSEA = 0.083). Cronbach’s alpha for Affinity-

Mobile was 0.85, with a mean score of 0.8 (SD = 0.60).
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Scale scores and correlations

Scale scores were calculated as the mean of the included items.

Spearman correlations were estimated between the Affinity scales

and demographic and behavioral characteristics using the full,

combined sample (Table 3). There was a significant positive

correlation between Affinity-TV and Affinity-Mobile (rs = 0.44,

p < 0.001). Affinity-TV was significantly positively correlated with

toddler average daily minutes of TV use (rs = 0.27, p < 0.001) and

with toddler average daily minutes of mobile use (rs = 0.10,

p < 0.05). Affinity-Mobile was significantly positively correlated

with toddler average daily minutes of mobile use (rs = 0.31,

p < 0.001), but not with toddler average daily minutes of TV

(rs =−0.04, NS). Greater Affinity-TV was correlated with low

social-emotional competencies (rs = 0.15, p < 0.05). Greater

Affinity-Mobile was correlated with both high levels of behavioral

problems (rs = 0.22, p < 0.01) and low social-emotional

competencies (rs = 0.23, p < 0.001). The only significant

correlation involving maternal demographics was between

Affinity-TV and maternal age (rs =−0.13, p < 0.05), with older

mothers reporting that their toddler had lower Affinity-TV

scores. Finally, greater Affinity-TV and Affinity-Mobile were both

correlated with older child age (rs = 0.15, p < 0.01 and rs = 0.22,

p < 0.001 respectively), but not with child sex.
Discussion

The purpose of this study was twofold: to develop measures of

toddler affinity to screen devices (Affinity-TV and Affinity-

Mobile), and evaluate their reliability and validity in a sample of

Mexican American families with toddlers. We report strong
TABLE 3 Spearman correlations between Affinity-TV, Affinity-Mobile and
demographic and behavioral variables (n = 305–384).

Variables Affinity-TV
(n = 384)

Affinity-
Mobile
(n= 305)

Demographic variables

Mother
Education (years) 0.02 0.01

Partnered −0.05 −0.09
Age (years) −0.13* 0.01

Acculturation: Hispanic −0.03 −0.03
Acculturation: Non-Hispanic 0.07 −0.02
Interview language: Spanish −0.07 0.06

Child
Age (months) 0.15* 0.22**

Sex (male) −0.02 0.04

Child Behavioral Variables
Average daily TV use (minutes) 0.27*** −0.04
Average daily mobile device use (minutes) 0.10* 0.31***

Low social-emotional competencies 0.15* 0.23***

High social-emotional/behavioral problems 0.13 0.22**

*P < .05.

**p < .01.

***p < .001.
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internal consistency. Findings also support adequate predictive

validity for both measures. These findings support the use of

Affinity-TV and Affinity-Mobile in toddlers as measures of a

child’s attraction to screen devices. Reports suggest that about

40% of parents of children 0–8 years old worry about their

child’s potential for addiction to screen devices, specifically

mobile devices (51). These measures may help to identify early

risk for problematic use. Moreover, as experts have called for

research that goes beyond evaluations of screen use duration

(16), these measures offer a novel way to evaluate a child’s

behavioral reaction to screen devices in early childhood.

We propose that a child’s affinity to screen devices is a

conceptually cohesive and measurable characteristic of a toddler’s

interaction with screen devices, with higher scores possibly

indicating a susceptibility to problematic screen use. While this

susceptibility hypothesis has not yet been tested, evidence

suggests that children may have differential susceptibility to

problems with screen devices, influenced by both genetic and

environmental factors (52–54). Neuroscientific evidence in

humans and animals, including neurochemical, genetic, and

neuroanatomical findings, support the concept of a

predisposition to problematic use (52, 53, 55, 56). Harrison et al.

propose that individual-level differences in underlying sensory

preferences within both neurotypical and neurodivergent

individuals, may explain the differential susceptibility of children

to digital media (18). In a sample of 3–14 year olds, they found

that a child’s sensory media preferences (e.g., loud volume, fast

movements) were associated with problematic screen use (18,

54). Environmental factors (e.g., inadequate caregiving, traumatic

experiences) are known to play an important role in the

development of addictive behaviors, in part due to the interplay

between genes and the environment (57–59). Both genetic and

environmental factors may therefore contribute to a child’s

susceptibility to problematic screen use. Consistent with this

research, we found that low social emotional competencies and

high levels of behavioral problems were correlated with higher

levels of affinity to screen use, supporting the validity of the two

measures. Observational methods of toddler interactions with

screen devices could further validate parental report of child

affinity. Moreover, longitudinal studies are needed to evaluate the

relationship between child affinity to screen devices and the

development of problematic screen use in later years. Research

identifying the precursors to child affinity, including child-level

factors and environmental contributors, could also facilitate the

development of clinical interventions.

Underscoring the important role of the environment on screen

use in children, multiple existing frameworks emphasize the role

that context plays in the development of problematic screen use

(7, 16–18). Domoff’s Interactional theory of childhood

problematic media use highlights parent and family level factors

as well as the digital environment design (e.g., design features

prolonging engagement) as possibly contributing to problematic

media use (7). Barr et al’s Dynamic, Relational, Ecological

Approach to Media Effects Research (DREAMER) framework

stresses the influence of family and structural factors in

influencing child screen use, including problematic use (16).
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Extending these frameworks to the concept of affinity to screen

devices, we suggest that contextual factors may contribute to a

child’s affinity, starting simply with exposure to media at

particular points in development. Children’s exposure to media,

and the characteristics of the media environment around them,

probably contribute to their affinity to TV and/or mobile devices.

Our findings that Affinity-TV and Affinity-Mobile are correlated

with child screen use duration support this notion. Parenting

practices related to screen use, such as whether screen devices are

used to calm a young child, reinforcing a child’s sense of “need”

for such devices, probably also play a role in developing an

affinity to screen use. Clearly, identification of environmental

contributors to child affinity is an important area for evaluation.

An important quality of these affinity scales is that they are

device-specific measures, one for TV and one for mobile devices,

allowing for identification of differences in the way children relate

to TV vs. mobile devices. Many measures of screen use are limited

in that they either capture screen use broadly or focus on one

device type (60). While TV is widely used by toddlers, exposure to

mobile devices has increased rapidly over the last decade, with

studies suggesting that most children start using mobile devices in

the first year of life (61–63). Yet, for some children, mobile device

use is limited in the first few years of life (64). The need for two

measures was driven by our formative work suggesting that

parents often perceive TV and mobile device use differently in this

age group (25). Affinity for each type of screen may therefore

differ. Additional research is needed to understand factors

contributing to affinity across device types, including use of

different devices and device-specific parenting practices.

These measures of affinity to screen use have numerous

strengths. To start, the focus on children of Mexican heritage,

who represent about 15% of children in the US (65, 66), ensures

that the measures are relevant for this population. The grounding

of these measures in findings from semi-structured interviews

and the further refinement of items with cognitive interviews

helps to ensure their relevance and validity for this population.

Finally, we developed two language versions, using best practice

methods for translation to allow for use in both languages.

Numerous health outcomes disparately affect the Latino

community, warranting the need for research focused on this

population. For example, childhood obesity affects 16% of Latino

preschoolers compared to 5% of their non-Latino white peers

(31). Since screen use is associated with childhood obesity,

focused research on screen use in this population is needed in

order to inform the development of culturally- and contextually-

relevant interventions.

Limitations of this work warrant mention. Since this work was

conducted in a specific population in one metropolitan area with

participants recruited from a clinic system serving mainly low-

income families, the generalizability to other populations,

socioeconomic strata, and settings will need to be tested.

Additionally, because the correlational findings are based on cross-

sectional data, the directionality of the tested relationships is

unknown. Further evaluation is needed, including examining

whether the relationships between screen use and affinity are

bidirectional. Because most of the sample was interviewed in
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Spanish, we were unable to test for measurement invariance or

validity across languages, which should be evaluated in future

work. While our use of a four-point response scale was

intentional, it may have limited the scale’s sensitivity for

measuring the entire range of affinity levels. Future research could

explore this, while balancing ease of response for individuals with

low literacy. Finally, it is possible that the oral administration of

survey items influenced participant responses. Use of audio

computer-assisted self-interviews (ACASI) could be considered in

future research as an alternative method to overcome literacy

issues while also minimizing possible social desirability bias (67).
Conclusions

In summary, we present two novel scales, Affinity-TV and

Affinity-Mobile, that can be used to measure a toddler’s attraction

to screen devices. These measures capture an aspect of screen use

that goes beyond the duration of use, and that might facilitate early

identification of those toddlers at risk for the development of

problematic screen use. Future studies in other populations are

needed, as well as longitudinal evaluations investigating

individual-level and contextual contributors to child affinity.

Ultimately, such investigations could lead to the development of

interventions that could promote healthy screen use in toddlers.
Data availability statement

The datasets presented in this article are not readily available

because a data sharing agreement is required. Requests to access

the datasets should be directed to Darcy Thompson, darcy.

thompson@cuanschutz.edu.
Ethics statement

The studies involving humans were approved by Colorado

Multiple Institutional Review Board. The studies were conducted

in accordance with the local legislation and institutional

requirements. Written informed consent for participation in this

study was provided by the participants and the focal child's legal

guardians/next of kin.
Author contributions

DT: Conceptualization, Funding acquisition, Investigation,

Methodology, Project administration, Supervision, Writing –

original draft, Writing – review & editing. LK: Formal Analysis,

Writing – original draft, Writing – review & editing,

Methodology. SS: Formal Analysis, Supervision, Writing –

original draft, Writing – review & editing, Methodology. NC:

Investigation, Methodology, Writing – review & editing. LC:

Conceptualization, Investigation, Methodology, Writing – review

& editing. HR: Investigation, Project administration, Writing –
frontiersin.org

mailto:darcy.thompson@cuanschutz.edu
mailto:darcy.thompson@cuanschutz.edu
https://doi.org/10.3389/fped.2025.1496225
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


Thompson et al. 10.3389/fped.2025.1496225
review & editing. EMV: Project administration, Writing – review &

editing, Investigation. JT: Conceptualization, Investigation,

Methodology, Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. Research

reported in this publication was supported by the National

Institute of Nursing Research of the National Institutes of Health

under Award Number R01NR017605 (PI: Thompson) and by

NIH/NCATS Colorado CTSA Grant Number UL1 TR002535.

The content is solely the responsibility of the authors and does

not necessarily represent the official views of the National

Institutes of Health.
Frontiers in Pediatrics 08
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Wacks Y, Weinstein AM. Excessive smartphone use is associated with health
problems in adolescents and young adults. Mini review. Front Psychiatry. (2021)
12:669042. doi: 10.3389/fpsyt.2021.669042

2. Billieux J, Maurage P, Lopez-Fernandez O, Kuss DJ, Griffiths MD. Can disordered
mobile phone use be considered a behavioral addiction? An update on current
evidence and a comprehensive model for future research. Curr Addict Rep. (2015)
2(2):156–62. doi: 10.1007/s40429-015-0054-y

3. Groves C, Gentile D, Tapscott R, Lynch P. Testing the predictive validity and
construct of pathological video game use. Behav Sci. (2015) 5(4):602–25. doi: 10.
3390/bs5040602

4. Munzer TG, Miller AL, Wang Y, Kaciroti N, Radesky JS. Tablets, toddlers and
tantrums: the immediate effects of tablet device play. Acta Paediatr. (2021)
110(1):255–6. doi: 10.1111/apa.15509

5. Montag C, Lachmann B, Herrlich M, Zweig K. Addictive features of social media/
messenger platforms and freemium games against the background of psychological
and economic theories. Int J Environ Res Public Health. (2019) 16(14):2612. doi: 10.
3390/ijerph16142612

6. Berger S, Wyss AM, Knoch D. Low self-control capacity is associated with
immediate responses to smartphone signals. Comput Human Behav. (2018)
86:45–51. doi: 10.1016/j.chb.2018.04.031

7. Domoff SE, Borgen AL, Radesky JS. Interactional theory of childhood problematic
media use. Hum Behav Emerg Technol. (2020) 2(4):343–53. doi: doi: 10.1002/hbe2.217

8. Pera A. The psychology of addictive smartphone behavior in young adults:
problematic use, social anxiety, and depressive stress. Mini review. Front Psychiatry.
(2020) 11:573473. doi: 10.3389/fpsyt.2020.573473

9. Panova T, Carbonell X. Is smartphone addiction really an addiction? J Behav
Addict. (2018) 7(2):252–9. doi: 10.1556/2006.7.2018.49

10. Ratan ZA, Parrish A-M, Zaman SB, Alotaibi MS, Hosseinzadeh H. Smartphone
addiction and associated health outcomes in adult populations: a systematic review.
Int J Environ Res Public Health. (2021) 18(22):12257. doi: 10.3390/ijerph182212257

11. Rega V, Gioia F, Boursier V. Problematic media use among children up to the
age of 10: a systematic literature review. Int J Environ Res Public Health. (2023)
20(10):5854. doi: 10.3390/ijerph20105854

12. Rideout V. The Common Sense census: Media use by kids age zero to eight.
(2017).

13. Thompson DA, Christakis DA. The association between television viewing and
irregular sleep schedules among children less than 3 years of age. Pediatrics. (2005)
116(4):851–6. doi: 10.1542/peds.2004-2788

14. Bronfenbrenner U. Ecological models of human development. In: Gauvain M,
Cole M, editors. Readings on the Development of Children. New York, NY: Worth
Publishers (2001). p. 3–8.

15. Coyne SM, Shawcroft J, Gale M, Gentile DA, Etherington JT, Holmgren H, et al.
Tantrums, toddlers and technology: temperament, media emotion regulation, and
problematic media use in early childhood. Comput Human Behav. (2021)
120:106762. doi: 10.1016/j.chb.2021.106762

16. Barr R, Kirkorian H, Coyne S, Radesky J. Early Childhood and Digital Media.
Cambridge: Cambridge University Press (2024). Available online at: https://www.
cambridge.org/core/product/226523438D797D8785837568EFCAB89B
17. Valkenburg PM, Peter J. The differential susceptibility to Media effects model.
J Commun. (2013) 63(2):221–43. doi: 10.1111/jcom.12024

18. Harrison K, Vallina L, Couture A, Wenhold H, Moorman JD. Sensory curation:
theorizing media use for sensory regulation and implications for family media conflict.
Media Psychol. (2019) 22(4):653–88. doi: 10.1080/15213269.2018.1496024

19. Aron EN, Aron A, Jagiellowicz J. Sensory processing sensitivity:a review in the
light of the evolution of biological responsivity. Pers Soc Psychol Rev. (2012)
16(3):262–82. doi: 10.1177/1088868311434213

20. Sigman A. Screen dependency disorders: a new challenge for child neurology.
J Int Child Neurol Assoc. (2017) 17:119. doi: 10.17724/jicna.2017.119

21. Bentley GF, Turner KM, Jago R. Mothers’ views of their preschool child’s screen-
viewing behaviour: a qualitative study. Journal article. BMC Public Health. (2016)
16(1):718. doi: 10.1186/s12889-016-3440-z

22. Hammons AJ, Villegas E, Robart R. “It’s been negative for US just all the way
across the board”: focus group study exploring parent perceptions of child screen
time during the COVID-19 pandemic. JMIR Pediatr Parent. (2021) 4(2):e29411.
doi: 10.2196/29411

23. Certain LK, Kahn RS. Prevalence, correlates, and trajectory of television viewing
among infants and toddlers. Pediatrics. (2002) 109(4):634–42. doi: 10.1542/peds.109.4.
634

24. Domoff SE, Harrison K, Gearhardt AN, Gentile DA, Lumeng JC, Miller AL.
Development and validation of the problematic Media use measure: a parent report
measure of screen Media “addiction” in children. Psychol Pop Media Cult. (2017)
8(1):2–11. doi: 10.1037/ppm0000163

25. Thompson DA, Jimenez-Zambrano AM, Ringwood H, Tschann JM, Clark L.
Parenting a toddler in the era of pervasive screens: interviews with low-income
Mexican American parents. Int J Environ Res Public Health. (2023) 20(8):5461.
doi: 10.3390/ijerph20085461

26. Beck AL, Huang JC, Lendzion L, Fernandez A, Martinez S. Impact of the
coronavirus disease 2019 pandemic on Parents’ perception of health behaviors in
children with overweight and obesity. Acad Pediatr. (2021) 21(8):1434–40. doi: 10.
1016/j.acap.2021.05.015

27. Kracht CL, Katzmarzyk PT, Staiano AE. Household chaos, family routines, and
young child movement behaviors in the U.S. During the COVID-19 outbreak: a
cross-sectional study. BMC Public Health. (2021) 21(1):860. doi: 10.1186/s12889-
021-10909-3

28. Rideout V, Robb MB. The Common Sense census: Media use by kids age zero to
eight. (2020).

29. Pan L, McGuire LC, Blanck HM, May-Murriel AL, Grummer-Strawn LM.
Racial/ethnic differences in obesity trends among young low-income children. Am
J Prev Med. (2015) 48(5):570–4. doi: 10.1016/j.amepre.2014.11.009

30. Peña M-M, Rifas-Shiman SL, Gillman MW, Redline S, Taveras EM. Racial/
ethnic and socio-contextual correlates of chronic sleep curtailment in childhood.
Sleep. (2016) 39(9):1653–61. doi: 10.5665/sleep.6086

31. Ogden CL, Carroll MD, Lawman HG, Fryar CD, Kruszon-Moran D, Kit BK,
et al. Trends in obesity prevalence among children and adolescents in the United
States, 1988–1994 through 2013–2014. JAMA. (2016) 315(21):2292–9. doi: 10.1001/
jama.2016.6361
frontiersin.org

https://doi.org/10.3389/fpsyt.2021.669042
https://doi.org/10.1007/s40429-015-0054-y
https://doi.org/10.3390/bs5040602
https://doi.org/10.3390/bs5040602
https://doi.org/10.1111/apa.15509
https://doi.org/10.3390/ijerph16142612
https://doi.org/10.3390/ijerph16142612
https://doi.org/10.1016/j.chb.2018.04.031
https://doi.org/doi: 10.1002/hbe2.217
https://doi.org/10.3389/fpsyt.2020.573473
https://doi.org/10.1556/2006.7.2018.49
https://doi.org/10.3390/ijerph182212257
https://doi.org/10.3390/ijerph20105854
https://doi.org/10.1542/peds.2004-2788
https://doi.org/10.1016/j.chb.2021.106762
https://www.cambridge.org/core/product/226523438D797D8785837568EFCAB89B
https://www.cambridge.org/core/product/226523438D797D8785837568EFCAB89B
https://doi.org/10.1111/jcom.12024
https://doi.org/10.1080/15213269.2018.1496024
https://doi.org/10.1177/1088868311434213
https://doi.org/10.17724/jicna.2017.119
https://doi.org/10.1186/s12889-016-3440-z
https://doi.org/10.2196/29411
https://doi.org/10.1542/peds.109.4.634
https://doi.org/10.1542/peds.109.4.634
https://doi.org/10.1037/ppm0000163
https://doi.org/10.3390/ijerph20085461
https://doi.org/10.1016/j.acap.2021.05.015
https://doi.org/10.1016/j.acap.2021.05.015
https://doi.org/10.1186/s12889-021-10909-3
https://doi.org/10.1186/s12889-021-10909-3
https://doi.org/10.1016/j.amepre.2014.11.009
https://doi.org/10.5665/sleep.6086
https://doi.org/10.1001/jama.2016.6361
https://doi.org/10.1001/jama.2016.6361
https://doi.org/10.3389/fped.2025.1496225
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


Thompson et al. 10.3389/fped.2025.1496225
32. Motel S, Patten E. The 10 Largest Hispanic Origin Groups: Characteristics,
Rankings, Top Counties. Pew Hispanic Center. October 4, 2016. (2021). http://
www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-
rankings-top-counties/ (accessed January 28, 2021).

33. Thompson DA, Tschann JM, Jimenez-Zambrano AM, Martinez SM, Reyes GA,
Solis GA, et al. Screen-related discord and dismay in low-income Mexican American
families with toddlers: a qualitative study. J Pediatr Nurs. (2022) 68:60–7. doi: 10.1016/
j.pedn.2022.09.009

34. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
(2006) 3(2):77–101. doi: 10.1191/1478088706qp063oa

35. Thompson DA, Polk S, Cheah CSL, Vandewater EA, Johnson SL, Chrismer MC,
et al. Maternal beliefs and parenting practices regarding their preschool child’s
television viewing: an exploration in a sample of low-income Mexican-origin
mothers. Clin Pediatr (Phila). (2015) 54:862–70. doi: 10.1177/0009922815574074

36. Thompson DA, Johnson SL, Schmiege SJ, Vandewater EA, Boles RE, Lev J, et al.
Beliefs about child TV viewing in low-income Mexican American parents of
preschoolers: development of the beliefs about child TV viewing scale (B-TV).
Matern Child Health J. (2018) 22(6):849–57. doi: 10.1007/s10995-018-2458-5

37. Bernal H, Wooley S, Schensul J. The challenge of using Likert-type scales with
low-literate ethnic populations. Nurs Res. (1997) 46(3):179–81. doi: 10.1097/
00006199-199705000-00009

38. Marin G, Marin BVO. Research with Hispanic Populations: Applied Social
Research Series. vol 23. Beverly Hills, CA: Sage Publications (1991).

39. Thompson DA, Fineman MS, Miramontes Valdes E, Tschann JM, Meltzer LJ.
Forward and back is not enough: applying best practices for translation of pediatric sleep
questionnaires. Front Sleep. (2024) 2:1329405. doi: 10.3389/frsle.2023.1329405

40. Willis GB. Cognitive Interviewing: A Tool for Improving Questionnaire Design.
Thousand Oaks, CA: Sage Publications (2005). p. 335.

41. Christy SM, Cousin LA, Sutton SK, Chavarria EA, Abdulla R, Gutierrez L, et al.
Characterizing health literacy among Spanish language-preferring Latinos ages 50–75.
Nurs Res. (2021) 70(5):344–53. doi: 10.1097/NNR.0000000000000519

42. Sepassi A, Garcia S, Tanjasiri S, Lee S, Bounthavong M. Predicted health literacy
disparities between immigrant and US-born racial/ethnic minorities: a nationwide
study. J Gen Intern Med. (2023) 38(10):2364–73. doi: 10.1007/s11606-023-08082-x

43. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. (REDCap)—a
metadata-driven methodology and workflow process for providing translational
research informatics support. J Biomed Inform. (2009) 42(2):377–81. doi: 10.1016/j.
jbi.2008.08.010

44. Schafer JL, Graham JW. Missing data: our view of the state of the art. Psychol
Methods. (2002) 7(2):147–77. doi: 10.1037/1082-989X.7.2.147

45. Marin G, Gamba RJ. A new measurement of acculturation for hispanics: the
bidimensional acculturation scale for hispanics (BAS). Hisp J Behav Sci. (1996)
18(3):297–316. doi: 10.1177/07399863960183002

46. Briggs-Gowan MJ, Carter AS, Irwin JR, Wachtel K, Cicchetti DV. The brief
infant-toddler social and emotional assessment: screening for social-emotional
problems and delays in competence. J Pediatr Psychol. (2004) 29(2):143–55. doi: 10.
1093/jpepsy/jsh017

47. Briggs-Gowan MJ, Carter AS. Brief Infant-Toddler Social and Emotional
Assessment (BITSEA): Examiner’s Manual. San Antonio, TX: Pearson PsychCorp
(2006).

48. 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) 56:1345–57. doi: 10.2307/
1130249
Frontiers in Pediatrics 09
49. Vandewater EA, Lee SJ. Measuring children’s media use in the digital age: issues
and challenges. Am Behav Sci. (2009) 52(8):1152–76. doi: 10.1177/0002764209331539

50. Mendoza JA, McLeod J, Chen TA, Nicklas TA, Baranowski T. Convergent validity
of preschool children’s television viewing measures among low-income latino families: a
cross-sectional study. Child Obes. (2013) 9(1):29–34. doi: 10.1089/chi.2012.0116

51. Wartella E, Rideout V, Lauricella AR, Connell SL. Parenting in the age of digital
technology: A national survey. (2014).

52. Zhao Y, Paulus M, Bagot KS, Constable RT, Yaggi HK, Redeker NS, et al. Brain
structural covariation linked to screen media activity and externalizing behaviors in
children. J Behav Addict. (2022) 11:417–26. doi: 10.1556/2006.2022.00044

53. Vink JM, van Beijsterveldt TCEM, Huppertz C, Bartels M, Boomsma DI.
Heritability of compulsive internet use in adolescents. Addict Biol. (2016)
21(2):460–8. doi: doi: 10.1111/adb.12218

54. Harrison K, Couture Bue A. Media sensory curation and family media conflict:
replication and validation of short-form measures. Media Psychol. (2021)
24(4):538–61. doi: 10.1080/15213269.2020.1758145

55. Lee JH, Ribeiro EA, Kim J, Ko B, Kronman H, Jeong YH, et al. Dopaminergic
regulation of nucleus Accumbens cholinergic interneurons demarcates susceptibility
to cocaine addiction. Biol Psychiatry. (2020) 88(10):746–57. doi: 10.1016/j.biopsych.
2020.05.003

56. Werling AM, Grünblatt E. A review of the genetic basis of problematic internet
use. Curr Opin Behav Sci. (2022) 46:101149. doi: 10.1016/j.cobeha.2022.101149

57. Strathearn L, Mertens CE, Mayes L, Rutherford H, Rajhans P, Xu G, et al.
Pathways relating the neurobiology of attachment to drug addiction. Review. Front
Psychiatry. (2019) 10:737. doi: 10.3389/fpsyt.2019.00737

58. Maldonado R, Calvé P, García-Blanco A, Domingo-Rodriguez L, Senabre E,
Martín-García E. Vulnerability to addiction. Neuropharmacology. (2021)
186:108466. doi: doi: 10.1016/j.neuropharm.2021.108466

59. Kaplan G, Xu H, Abreu K, Feng J. DNA Epigenetics in addiction susceptibility.
Review. Front Genet. (2022) 13:806685. doi: 10.3389/fgene.2022.806685

60. Perez O, Garza T, Hindera O, Beltran A, Musaad SM, Dibbs T, et al. Validated
assessment tools for screen media use: a systematic review. PLoS One. (2023) 18(4):
e0283714. doi: 10.1371/journal.pone.0283714

61. Barr R, Linebarger DL. Media Exposure During Infancy and Early Childhood.
New York, NY: Springer International Publishing (2017).

62. Kabali HK, Irigoyen MM, Nunez-Davis R, Budacki JG, Mohanty SH, Leister KP,
et al. Exposure and use of mobile media devices by young children. Pediatrics. (2015)
136(6):1044–50. doi: 10.1542/peds.2015-2151

63. Kiliç AO, Sari E, Yucel H, Oguz MM, Polat E, Acoglu EA, et al. Exposure to and
use of mobile devices in children aged 1–60 months. Eur J Pediatr. (2019)
178(2):221–7. doi: 10.1007/s00431-018-3284-x

64. Chang HY, Park E-J, Yoo H-J, Lee JW, Shin Y. Electronic media exposure and use
among toddlers. Psychiatry Investig. (2018) 15(6):568–73. doi: 10.30773/pi.2017.11.30.2

65. Murphey D, Guzman L, Torres A. Amercia’s Hispanic children: Gaining ground,
looking forward. Child Trends Hispanic Institue. Updated 9/24/2014. Available online
at: http://www.childtrends.org/wp-content/uploads/2014/09/2014-38AmericaHispanic
Children.pdf (accessed February 18, 2023, 2016).

66. Child Trends. Racial and Ethnic Composition of the Child Population. Child
Trends. Available online at: https://www.childtrends.org/indicators/racial-and-
ethnic-composition-of-the-child-population accessed May 1, 2021).

67. Brown JL, Swartzendruber A, DiClemente RJ. Application of audio computer-
assisted self-interviews to collect self-reported health data: an overview. Caries Res.
(2013) 47(Suppl. 1):40–5. doi: 10.1159/000351827
frontiersin.org

http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
https://doi.org/10.1016/j.pedn.2022.09.009
https://doi.org/10.1016/j.pedn.2022.09.009
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/0009922815574074
https://doi.org/10.1007/s10995-018-2458-5
https://doi.org/10.1097/00006199-199705000-00009
https://doi.org/10.1097/00006199-199705000-00009
https://doi.org/10.3389/frsle.2023.1329405
https://doi.org/10.1097/NNR.0000000000000519
https://doi.org/10.1007/s11606-023-08082-x
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1037/1082-989X.7.2.147
https://doi.org/10.1177/07399863960183002
https://doi.org/10.1093/jpepsy/jsh017
https://doi.org/10.1093/jpepsy/jsh017
https://doi.org/10.2307/1130249
https://doi.org/10.2307/1130249
https://doi.org/10.1177/0002764209331539
https://doi.org/10.1089/chi.2012.0116
https://doi.org/10.1556/2006.2022.00044
https://doi.org/doi: 10.1111/adb.12218
https://doi.org/10.1080/15213269.2020.1758145
https://doi.org/10.1016/j.biopsych.2020.05.003
https://doi.org/10.1016/j.biopsych.2020.05.003
https://doi.org/10.1016/j.cobeha.2022.101149
https://doi.org/10.3389/fpsyt.2019.00737
https://doi.org/doi: 10.1016/j.neuropharm.2021.108466
https://doi.org/10.3389/fgene.2022.806685
https://doi.org/10.1371/journal.pone.0283714
https://doi.org/10.1542/peds.2015-2151
https://doi.org/10.1007/s00431-018-3284-x
https://doi.org/10.30773/pi.2017.11.30.2
http://www.childtrends.org/wp-content/uploads/2014/09/2014-38AmericaHispanicChildren.pdf
http://www.childtrends.org/wp-content/uploads/2014/09/2014-38AmericaHispanicChildren.pdf
https://www.childtrends.org/indicators/racial-and-ethnic-composition-of-the-child-population
https://www.childtrends.org/indicators/racial-and-ethnic-composition-of-the-child-population
https://doi.org/10.1159/000351827
https://doi.org/10.3389/fped.2025.1496225
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Measuring attraction to screen devices in early childhood: development of the Affinity-TV and Affinity-Mobile scales
	Introduction
	Materials and methods
	Study design
	Phase 1—item development
	Thematic analysis
	Items
	Translation
	Field pretesting

	Phase 2—quantitative scale development
	Sample
	Study procedures
	Measures
	Analysis


	Results
	Sample characteristics
	Exploratory factor analysis
	Confirmatory factor analysis
	Scale scores and correlations

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


