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Abstract 

Background  Recent research suggests that children spend increasing amounts of time engaging in screen-based 
activities and less time outdoors in natural environments. There is a growing body of theory-driven literature evi-
dencing that child screen use and exposure to nature are associated with wellbeing outcomes in contrasting ways. 
However, few studies have explored their combinative effects, and the relational family context has been largely 
overlooked.

Objective  This scoping review explored associations between early-late childhood nature exposure, screen use, 
and parent-child relations to identify research gaps and inform future research direction.

Methods  This review was guided by Arksey and O’Malley’s five-stage methodological framework and other relevant 
guidelines for scoping reviews. A search of five electronic databases (PsycINFO, MEDLINE complete, ERIC, EMBASE, 
and Cochrane library) was conducted along with additional hand-searches from inception to 9/08/2024. Peer-
reviewed articles published in English between 2012 and 2024 were included.

Results  A total of 390 articles were screened by title and abstract and full text review of 96 articles was conducted. 
Following additional searches (hand-search and reference lists), a total of 23 eligible articles were identified. Evidence 
is presented in tabular and textual form and described using qualitative thematic analysis. The synthesis revealed 
that the relevant body of research is novel, heterogenous, and fragmented. There are various pathways through which 
children’s screen use and engagement with nature interact within the family context; however, research exploring 
their synchronous and bidirectional effects on relational family processes is limited.

Conclusion  Findings emphasize the importance of investigating children’s screen use and engagement with nature 
from a relational paradigm. Future studies should explore the mechanisms underpinning the reciprocal influences 
of nature and screen use on dyadic family processes and relational outcomes across early-late childhood.

OSF registration  https://​doi.​org/​10.​17605/​OSF.​IO/​TFZDV.
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As modern childhood becomes increasingly charac-
terized by an uptake of new, portable, and connected 
screen-based technologies, children are spending less 
time outdoors engaging with the natural world [1, 2]. 
Despite the numerous advantages and opportunities 
afforded by digital technologies (e.g., access to inno-
vative learning and communication), there is growing 
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evidence that excessive, or problematic screen use is 
adversely associated with a range of childhood behavio-
ral, emotional [3], psychosocial, and sleep outcomes [4]. 
Presently, Australian children exceed national screen 
time recommendations [5, 6] and engage in fewer health-
promoting activities known to be protective factors for 
physical, psychological, and social wellbeing. For exam-
ple, increases in childhood screen use have corresponded 
with reductions in time children spend playing, exer-
cising, and socializing in natural environments [7–10]. 
Interestingly, many of the adverse child health outcomes 
related to problematic screen use appear to map inversely 
with the beneficial health outcomes associated with 
nature exposure. For example, where problematic screen 
use has been associated with increases in psychological 
stress [11], time in natural environments has been found 
to promote cognitive restoration [12, 13] and reduc-
tions in both physiological and psychological stress [14]. 
A small body of literature suggests that through unique 
restorative effects and psychosocial pathways, nature 
exposure has the potential to counteract some of the 
potential adverse health outcomes associated with prob-
lematic screen use [15]. However, findings are mixed. The 
mechanisms underpinning this relationship are poorly 
understood and family-related factors have not been 
adequately explored. The question remains as to how the 
beneficial health effects of nature exposure interact with 
problematic screen use across childhood, and what role 
parent-child relations play in this dynamic.

Problematic child screen use within a family 
context
Inconsistencies in definitions of problematic child screen 
use present a challenge to synthesizing the relevant lit-
erature [16], and the term is often used interchangeably 
with phrases such as “excessive screen time” and “screen 
addiction.” This review will draw on Domoff, Borgan, and 
Radesky’s [17] definition of childhood problematic media 
use (screen use) as “excessive patterns of screen use that 
lead to interferences in daily functioning.” This conceptu-
alization of problematic child screen use is informed by 
the distinct developmental stages characterizing child-
hood and the crucial role of caregiver-child interactions 
during this period. In the context of early-late child-
hood (0–12  years), problematic screen use may impair 
self-regulation and manifest in a range of problematic 
behaviors such as preoccupation with screen-devices, 
screen-related deception, social withdrawal, or reduced 
interest in other activities [17]. Such behaviors have the 
potential to influence children’s psychosocial wellbe-
ing and development through a complex and dynamic 
interaction of screen-related, child-related, and con-
textual factors. According to the interactional theory 

of childhood problematic media use [17], distal factors 
such parent-child demographics and digital environment 
design interact with proximal processes such as child 
temperament [18, 19] and interactional family dynamics 
[20, 21] to shape maladaptive patterns of child screen use.

Although problematic child screen use is a multi-
dimensional construct that interacts with various fam-
ily-level factors, it is typically operationalized across the 
literature as a unidimensional measure of total excess 
screen time. This has significant practical implications. 
Existing awareness campaigns and interventions are 
informed by national and global screen time guidelines 
(e.g., Australian Government Department of Health [5], 
World Health Organization [22]) that predominantly 
focus on parents limiting their children’s screen time. For 
example, parents should not let their children use screens 
for more than 2 h per day. However, parents often strug-
gle to uphold their ideal screen time limits despite knowl-
edge of potential harms and intention to reduce their 
child’s screen use [23]. Accordingly, many interventions 
targeting parental media awareness do not translate into 
effective screen-limiting practices [24].

The challenges of screen‑time messaging
Existing screen-time messaging often evokes feelings 
of parental guilt and may corrode parental self-efficacy 
beliefs [25]. In the family context, parental self-efficacy 
can be conceptualized as a parent’s beliefs and attitudes 
about their ability to parent effectively and is significantly 
related to parenting behaviors [26, 27]. Parents who have 
higher parental self-efficacy are more likely to engage in 
effective screen-related family practices, such as uphold-
ing healthy screen-time boundaries for their children 
[28]. Furthermore, many parents are averse to negatively 
framed screen time messaging and report that positive 
parent-child interactions and activities have been over-
looked by existing parenting campaigns [29]. In a digi-
tally evolving world, where exposure to screen devices 
is inevitable, there is a need to move beyond inflexible 
and often unrealistic childhood screen time guidelines 
towards exploration of positive parenting strategies that 
may have multiple beneficial and significant effects on 
children’s screen-related outcomes.

Individual and relational benefits of nature
Nature exposure or ‘green time’ is receiving growing 
empirical attention for its health-promoting effects on 
wellbeing. Outdoor spaces characterized by features of 
nature (such as forests, beaches, and tree-lined parks) 
have unique benefits to psychological [30, 31] cognitive 
[12, 13] and social [32–35] health outcomes for both 
children and adults. For example, exposure to natu-
ral environments has been shown to reduce negative 
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psychological states such as anxiety, lower salivary cor-
tisol concentration (associated with physical and psy-
chological stress), improve cognitive function, increase 
parasympathetic nervous activity, and lower sympathetic 
nervous activity (for a review see Yao et al., [36]). Recent 
studies also demonstrate that beyond physical proximity, 
nature connectedness has significant benefits to wellbe-
ing [37–39]. The beneficial and wide-ranging effects of 
human connection to nature have made it a noteworthy 
topic of investigation across a broad range of research 
domains, including education, urban planning, environ-
mental psychology, engineering, corporate psychology, 
medicine, and allied healthcare.

Contrasting effects of nature and problematic 
screen use
In context of this review, cross-sectional studies have 
consistently revealed that nature exposure and prob-
lematic screen use independently act on child and ado-
lescent wellbeing in contrasting ways. However, only a 
small body of literature has explored the combined or 
reciprocal influences of screen use and nature exposure 
[15]. These studies have typically drawn on Attention 
Restoration Theory [40] and Stress Reduction Theory 
[41] to propose that the restorative effects of nature may 
counter some of the psychosocial processes vulnerable to 
prolonged screen use. However, the mechanisms under-
pinning the relationship between child screen use and 
nature exposure are unclear and the relational family 
context is underexplored.

The challenges of unidimensional outdoor 
measures
Across the broader field of health behavior research, lit-
erature investigating the relationship between outdoor 
time and screen use is largely concentrated around stud-
ies of physical activity and sedentary behavior [42]. Evi-
dence consistently demonstrates that time spent indoors 
is associated with increased sedentary behaviors such 
as screen time, and time spent outdoors is associated 
with increased levels of physical activity [43]. Move-
ment behavior studies typically draw on the displacement 
hypothesis to rationalize that the increasing preva-
lence and uptake of screen media is the main reason for 
reduced time children spend on other activities like play-
ing outdoors [44]. These studies adopt measures of “total 
outdoor time” without investigating the unique influence 
of different outdoor environments. This is a notewor-
thy limitation, as exercising in natural environments has 
been shown to uniquely influence a range of health and 
wellbeing outcomes (for a review see Brito et  al., [45]). 
For example, compared to walking in urban environ-
ments, walks in nature can result in greater reduction of 

stress and negative affect [46] and produce better results 
on cognitive tasks [13]. The beneficial effects of exercise 
and exposure to natural environments are likely to inter-
act in synergistic ways [47]. Hence, associations between 
screen use, outdoor time, and active lifestyle behaviors 
should be investigated through a nuanced interactional 
perspective, beyond the substitution of time from one 
activity to another.

Relational family contexts
An important consideration of this review is the paucity 
of research exploring how nature exposure and prob-
lematic screen use interact with parent-child relations 
(relevant studies have focused primarily on individual 
rather than inter-personal health outcomes). This gap is 
particularly salient to the early-mid childhood cohort, 
where development is characterized by dyadic processes 
between children and their caregivers—shaping pat-
terns of behavior that are likely to persist through later 
life [48]. Given that parents play a key role structuring 
their children’s free time, parental beliefs and attitudes 
have a significant influence on their children’s play and 
activity preferences [49]. For example, parent’s safety 
concerns have consistently been identified as a lead-
ing obstacle to children’s outdoor time [49–52] through 
direct restriction of outdoor activities and transmission 
of limiting belief systems. Furthermore, children’s direct 
engagement with natural environments is significantly 
influenced by parental attitudes towards, and emotional 
connection with, the natural world [53, 54]. For exam-
ple, Passmore and colleagues [54] revealed that parental 
nature connectedness was the strongest predictor of chil-
dren’s engagement with nature, above and beyond prox-
imity to natural spaces. Other research has demonstrated 
that family-based nature activities have unique benefits 
to psychosocial child outcomes above and beyond other 
leisure-time activities [55]. Such findings emphasize that 
children’s health behaviors cannot be observed in isola-
tion from parent-child dynamics and other parent-level 
factors.

Review objectives
A summary of the literature provides strong evidence 
for meaningful relationships between screen use, 
nature exposure, and parenting factors in combina-
tions of conceptual pairs. A triangulation of evidence 
suggests these variables are interwoven in meaningful 
ways; however, the interactions between all three key 
variables have not been fully explored across the liter-
ature. The broad nature of this review may shed light 
on the ways in which screen use and nature exposure 
interact with family dynamics in the context of early-
late childhood and help determine areas where more 
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specific research questions can progress the field. 
Furthermore, this review will aim to tease out the 
unique role of nature exposure within broader areas of 
research, such as studies exploring outdoor movement 
and sedentary behaviors.

The review objectives are as follows:

(a)	 To map the scope of existing literature that explores 
all three variables of nature exposure, screen use, 
and parent-child relations across childhood.

(b)	 To gather information about how key definitions for 
screen use, nature exposure, and parent-child rela-
tions are conceptualized, defined, and measured 
across the literature.

(c)	 To synthesize findings from a range of literature 
and identify conceptual and methodological gaps, 
limitations, and recommendations.

(d)	 Inform future research and guide child-health 
guidelines to generate evidence-based alternatives 
for parental screen use management.

Method
Review framework and development of the research 
question
The focus of this review was to source research investigat-
ing the conceptual overlap of screen use, nature exposure, 
and parent-child relations in the context of early to late 
childhood. A priori searches identified that the relevant 
literature was characteristic of highly heterogenous popu-
lation samples, variable definitions, study designs, meth-
odologies, and domain-specific theoretical frameworks. 
Hence, a mixed-method scoping review was adopted 
to allow for a systematic, multidisciplinary examina-
tion across a broad range of literature to map the inter-
section of key themes and identify knowledge gaps [56]. 
This review broadly followed Arksey and O’Malley’s five 
stage framework for scoping reviews [57] with methodo-
logical recommendations from Levac and associates [58] 
and the Joanna Briggs Institute [59]. Reporting adhered to 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis Protocols extension for scoping reviews 
(PRISMA-ScR [60]; [see Additional file  1]). The Popula-
tion-Concept-Context approach [59] was used to guide 
the review objectives, research question, definition of key 
terms, and eligibility criteria. Prior to this review, an a pri-
ori scoping review protocol was published [61].

The research question guiding this review is: What is 
the scope of existing literature, including construct defi-
nitions, methodological limitations and areas for future 
research, that explores nature exposure, screen use, and 
parent-child relations across early-mid childhood?

Searching the literature
The explorative nature and conceptual novelty of this 
review necessitated a broad search of research domains, 
contexts, and geographical localities, and inclusion of 
wide-ranging study designs and methodologies. Consid-
ering the review focus, inclusion of qualitative studies 
was necessary to adequately capture parental perceptions, 
attitudes, and processes with respect to family screen use 
and nature exposure. Early-late childhood (birth-12 years) 
precedes the developmentally distinct period of ado-
lescence, and is a time when children’s socio-emotional 
development is shaped by dyadic interactions with their 
caregivers, whom they are highly dependent on [48]. Pub-
lications were limited to the last 12  years to reflect the 
increasing prevalence and unique influence of novel tech-
nologies and emerging media use trends.

Preliminary searches were conducted in PsycINFO using 
key concept terms in varying combinations to guide devel-
opment of the initial search strategy. It was important to 
create a highly sensitive search string to identify publica-
tions that may appear misaligned at face value yet con-
tain data relevant to the review focus. A systematic search 
strategy using keywords and subject terms was developed 
and independently reviewed by two liaison-librarians and 
is documented in the review protocol [61]. The original 
search string was streamlined by replacing searches of the-
matic pairs with a search of all three key themes together 
(see Table 3 in Appendix for final search strategy). The fol-
lowing electronic databases were searched from July 2022: 
PsycINFO, MEDLINE complete, ERIC, EMBASE, and 
Cochrane library. The first author conducted a supplemen-
tary hand-search through Google Scholar and The Chil-
dren in Nature Network research database (23/11/2022), as 
well as a backwards and forwards reference list search of all 
publications identified for inclusion (24/11/2022). A second 
reviewer screened the additional references against the final 
inclusion/exclusion criteria and consensus was reached 
regarding articles suitable for inclusion. All searches were 
repeated by both reviewers up to August 2024.

Eligibility criteria
Table 1 outlines the selection criteria for this review, with 
notations specifying the screening stage at which revi-
sions and adjustments were made.

Study selection
All articles from the electronic database search were 
imported to the online software Covidence [62] and dupli-
cates were removed. Titles and abstracts were screened 
independently by two reviewers through a two-phase iter-
ative review process, as recommended for scoping reviews 
[58]. The primary aim of the first round of title/abstract 
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screening was to identify methodologically suitable 
research papers covering all three review themes. During 
this stage of screening, authors permitted studies inves-
tigating “outdoor time” due to the nestling of concepts 
around nature and the broader outdoor environment. 
Refinements to the search criteria followed author dis-
cussion and included identification of irrelevant research 
areas and clarification of concept definitions (Table  1). 
During the second screening round, both reviewers again 
independently screened titles and abstracts against the 
refined screening criteria and there were no reviewer 
conflicts necessitating resolution. Where articles met 
inclusion/exclusion criteria, or further investigation of 
article relevance was necessary (for example to determine 
whether nature exposure was specified or measured as 
a facet of outdoor time), articles were moved to the next 
screening stage. Two independent reviewers screened full 
article texts and discrepancies were resolved through a 
team discussion which generated some additional refine-
ments to the inclusion criteria (Table 1).

Charting the data
A customized data charting form was developed prior to 
the review [61] and collaboratively revised by the authors 
throughout the extraction process as recommended for 
scoping reviews [58, 59]. Pertaining to the specific review 
objectives, information on study variables was extracted 
only for key review themes. Data from included publications 
was charted by author 1 (M.T) and cross-checked by author 
2 (S.H) using the revised data charting form. Extracted data 
covered: descriptive information (title, author, year, country 
of publication), key study aim(s), research domain, concepts 
of interest, population (characteristics, total number), meth-
odology/analysis, covariates/confounds, relevant findings, 
limitations, and recommendations. A formal risk of bias 
assessment was not performed [57].

Collating, summarizing and reporting the results
In keeping with the central tenets of the scoping review 
process [57], results were extracted and synthesized in 
alignment with the key review objectives. First, informa-
tion within the populated data charting tool was hand 
coded by author 1 (M.T) and then further developed by 

Table 1  Inclusion and exclusion criteria

a Added during title/abstract screening stage
b Added during full text screening

(a) Nature refers to any outdoor space characterized by features of the natural environment; this may include green spaces such as forests, blue spaces such as 
beachscapes, or urban outdoor spaces such as tree-lined streets and parks

Inclusion criteria Exclusion criteria

Population

Children:
  • Children aged 0–12
  • Typically and non-typically developing
Parents and caregivers:
  • A biological or non-biological primary legal carer to a child between 0 and 12 years who 
lives with the child full-time (i.e. more than 5 days a week)

• Adolescents
• Staff, educators

Concept

  • Articles that cover all three review themes
  • Themes as either predictor or outcome variables
  • Review themes to appear within study methodology, outcomes or identified themes 
(for qualitative designs)
Review themes
Nature exposure
  • Physical exposure to nature
  • Proximity to nature
  • Perceptions or attitudes towards nature including emotional orientation towards nature, 
nature connectedness, perceived proximity to nature, barriers to access of natural spaces
  • At title/abstract screening, “outdoors” is acceptable, however article must specify nature in full-
text screening
Screen use
  • Use of any screen-based technological device, including traditional modes such as television 
and computers, as well as modern touch-screen devices such as smartphones and tablets
Parent-child relations
  • All aspects of parent-child and parent related variables, including parent-child interactions, 
parenting practices, and parental perceptions

• Time outdoors where features of nature are not explicitly specified (e.g., outdoor basketball court)
• Virtual nature engagement (virtual reality, screen projection, screen-based nature games)
• Auditory experiences of nature sounds
• aNo investigation of parent-level factors beyond demographic data
• bStudies that do not extend key review themes beyond isolated illustrative examples
• bScreen-based app development where screen use theme does not extend beyond specific digital 
features and applications

Context

  • Quantitative, qualitative, or mixed methods study designs (including observational and inter-
vention studies)
  • All study methodologies (e.g. self-report or objective measures)
  • Peer reviewed journal articles published in English between 2012–2023
  • Any geographical location
  • Research domains: education, medicine, health-sciences, psychology, urban planning, engi-
neering, computer science

• Gray literature, case studies, reviews, editorials, study protocols, dissertations, poster and conference 
abstracts, reports, books, opinion papers
• Unpublished data
• Hospital, clinical, workplace, or childcare setting
• aAnimal studies, chemistry, ocular pathology, pediatrics, prenatal studies, inpatient studies, career 
studies
• aStudies with exclusively pedagogical or educational outcomes
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identification of overarching themes. Relationships and 
connections between themes were mapped using mind-
mapping software CmapTools [63], and critically dis-
cussed by all authors throughout an iterative mapping 
process. A textual summary of the data was synthesized 
using qualitative thematic analysis and results reflect the 
final thematic categories.

Results
A total of 626 records were identified following data-
base searches. After removing duplicates (236), 390 arti-
cles were screened by title and abstract by two authors 
(MT, SH). A total of 96 articles were retained for full text 
review. The screening and selection process is detailed 
in Fig.  1. After full text review, 8 peer-reviewed journal 
articles were included from the search of databases and 
an additional 15 articles were identified through hand 
searching and reference lists.

Study characteristics
Articles were distributed over a 12-year period (2012–
2024; clustering in 2021) and represented a range of 

research domains and geographies. Details of eligible study 
characteristics (including study aims, sampling methods, 
and relevant constructs) are summarized in Table 2. Publi-
cations adopted a range of qualitative (n = 7), mixed-meth-
ods (n = 6), and quantitative (n = 10) research approaches 
involving parent, child, and hybrid samples (10 studies col-
lected both parent and child data with child ages ranging 
from 3 to 18). Mixed-methods studies incorporated a vari-
ety of complimentary data collection methods, including 
field observations, pre-post program surveys and online 
questionnaires. Qualitative techniques included inter-
views, in-App recordings, and focus groups employing 
various methods of analysis (e.g., thematic analysis, phe-
nomenological approach [64]). One longitudinal study was 
identified and none of the four eligible intervention studies 
met experimental conditions [65–68].

Operationalization of relevant constructs
Mirroring findings from preliminary review searches and 
consistent with the conceptual and methodological het-
erogeneities characterizing the broader literature, eligi-
ble publications adopted diverse research approaches, 

Fig. 1  Study search, screening and selection
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and operationalizations of the key review themes (see 
Table 2). Although methodologically diverse, most pub-
lications investigated correlates or predictors of child [51, 
64, 70, 74–77, 80, 84] or family [65, 67, 69] engagement 
with nature with a focus on barriers and facilitators. One 
ecological momentary assessment [79] and three cross-
sectional studies [81, 83, 85] positioned relevant con-
structs in the context of children’s physical activity and 
sedentary lifestyle behaviors, and the one longitudinal 
study focused on youth mental health [82].

Studies explored direct nature experiences (e.g., engage-
ment in nature-based programs) as well as perceptions 
and attitudes towards nature with relevant measures and 
outcomes broadly separated into two primary constructs, 
opportunity and orientation. Although these constructs 
were observed throughout the literature, only three publi-
cations explicitly drew on them to frame research findings 
[51, 64, 84]. The first construct, opportunity, captured envi-
ronmental and social factors that may facilitate or impede 
access and utility of natural resources and spaces (e.g., 
proximity to nature and available time to play outside [76]). 
Whilst 4 studies used objective opportunity measures [51, 
66, 75, 80], the remainder collected self-report data. The 
second, orientation, was conceptualized as children’s and 
parents’ connectedness, relatedness, and attitudes towards 
nature. Integrative measures of nature-related concepts 
were often adopted, for example frequency, duration, and 
type of green space use as well as attitudes towards nature 
[74]. Whilst some studies provided explicit and detailed 
definitions of nature [64, 71, 72, 77, 80, 82, 84] others pro-
vided brief illustrative examples or used concepts around 
nature and outdoor experiences interchangeably.

Operationalizations of screen use varied between uni-
dimensional measures of device-specific [75] or total 
screen time [76, 85], composite measures incorporating 
different media types [51, 81–83], comparisons between 
screen device types [74, 78, 80], and specific screen-
based content (e.g., watching nature-related media [84]) 
and uses (e.g., using internet to learn about nature [80]). 
Screen use was commonly provided as a response item 
for preferred leisure-time activities or investigated as a 
barrier to children’s use of natural spaces either through 
direct quantitative measures or identified qualitative 
themes. Three studies investigated screen time as an out-
come measure [78, 83, 85] and two publications explored 
the role of specialized media technologies in the context 
of facilitating children’s nature experience [66, 70].

Opportunities and orientations towards nature, parental 
influences, and children’s free time preferences
Research adopting multifactorial perspectives consistently 
illustrated that children’s free time preferences and activity 
choices are influenced by both opportunity and orientation 

related variables that interact with various proximal child 
and parent-level factors [51, 74, 76]. Examples of proxi-
mal family factors include parental attitudes towards their 
children’s engagement with nature [51, 65, 67, 74, 76, 77], 
perceived benefits of nature [65, 69], parental leisure-time 
trends [74], parental self-efficacy beliefs [65, 67], family 
rules [64], values [76, 77], and routines [69, 76]. An example 
of the combinative influences of opportunity and orienta-
tion related factors was the cross-sectional study conducted 
by Soga et  al. [51]. This study found that children’s direct 
nature experiences were positively associated with both 
their own and their family members nature-orientations 
and were negatively associated with degree of urbanization 
of school surrounding. However, many children did not visit 
neighborhood nature spaces even when they were plentiful 
(e.g., high density of urban greenness) and close in proxim-
ity. Other cross-sectional studies demonstrated that the 
built environment influences children’s behavior indirectly 
through parent-level factors such as frequency of family-
supervised park visits [78, 81], highlighting the significant 
role of family contexts in children’s use of available nature.

Parent and child factors were commonly explored as 
perceived barriers to children’s engagement with nature. 
Adult-imposed restrictions included logistical constraints 
such as time pressures and obligations, parenting beliefs 
and household rules around adult-led activities, and unsu-
pervised child play locations (e.g., that children should not 
venture into places of nature without a parent). Transfer-
ence of nature-related limiting beliefs and attitudes such as 
concerns about child safety (e.g., fear of getting hurt from 
climbing trees or dangerous animals) was also influential 
[64, 67, 69, 74, 76, 77]. One study that explored both par-
ent and child-level barriers to children’s engagement with 
nature found that parents perceived social factors such as 
parental roles, safety concerns and time pressures as more 
influential in determining parent-child time in nature than 
environmental barriers such as access and quality of nearby 
natural areas [76].

A common child-level barrier to children’s engagement 
with nature, reported by both children [51, 64, 77] and 
parents [65, 68, 74, 76], was preference for indoor, screen-
based leisure activities. In the study by Skar et al. [76] chil-
dren’s screen time was perceived as “downgrading” the 
importance of outdoor time and an open-ended qualitative 
measure revealed that parents believed screen time lim-
its were important to encouraging children’s engagement 
with nature. Similarly, Waite [77] illustrated that along with 
adult-imposed rules, lack of available green spaces, and lack 
of awareness around benefits of nature, a child’s preference 
for indoor screen-based activity substantially diminished 
young people’s intentions to engage with nature.

Several studies revealed that when children were pro-
vided with outdoor opportunities, they preferred to play in 
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more naturally diverse outdoor places [64, 77, 79] and often 
chose activities inspired directly by features of nature such 
as climbing trees [69] or fishing [64]. Dunton [79] explored 
the contextual factors of children’s physical activity through 
real-time momentary assessment and found that most chil-
dren’s physical outdoor activity occurred in locations where 
children reported higher levels of greenery, no traffic, felt 
safe, and were accompanied by friends and family.

Intervention studies with participatory designs affirmed 
that children’s preferences for either screen-based or 
nature-based activities are sensitive to available oppor-
tunities and the role of caregivers in either facilitating or 
restricting nature-based opportunities. Aside from pro-
moting positive attitude changes towards family nature 
experiences, participation in family-based nature programs 
was able to shift parents’ perceptions around barriers to 
nature engagement as well as children’s free time prefer-
ences [65–67]. For example, after following nature-based 
programs parents reported an increase in outdoor skills 
confidence [67], greater motivation to spend time in nature 
with family, and reduced strength of their own perceived 
barriers [65]. Correspondingly, through a combination of 
positive shared experiences and attitude changes, children’s 
preferences shifted from indoor screen-based activities to 
outdoor, nature-based and family-centered interests [67]. 
Contrastingly, one pilot intervention study exploring chil-
dren’s physical activity and outdoor time found no measur-
able changes in these outcomes post-intervention [68].

Two studies investigated emergent technologies 
designed to facilitate family engagement with nature [66, 
70]. Although Om and colleagues [70] explored urban 
children’s outdoor routines with the view of informing 
digital design to promote child-nature interactions, the 
study revealed that children also perceive nature-based 
play as an opportunity to disconnect from technology. It 
concluded that technology design should support chil-
dren’s nature play “without the feeling of using technol-
ogy”. Other research by Kawas [66] explored the use of a 
digital App to engage tweens and their parents in outdoor 
experiences. Although parents reported broader family 
tensions around their tweens’ technology use, the App 
was able to promote children’s and parents’ motivations 
and intentions towards future nature-based activities.

Sociocultural influences and demographic differences
Whilst some studies found SES [76, 78, 82], gender [76, 
80, 83–85], age [75, 76, 80, 84, 85], and ethnic [79] differ-
ences relating to children’s engagement with nature and use 
of screen-media, others found no associations [51, 65, 74, 
81]. Differences most likely reflect heterogeneities between 
research aims and study designs, as well as unique sociocul-
tural factors reflecting study location. For example, a pub-
lication exploring lifestyle behaviors of children in China 

found that having grandparents as key caregivers correlated 
with children spending more time sedentary and less time 
in physical activity [81]. Lu’s findings largely reflected the 
Chinese social culture of grandparents as primary caregiv-
ers whereas in a European sample (where mothers typically 
provide primary care), mothers had a greater influence on 
parent-child modelling of lifestyle behaviors [83].

Research adopting mixed-method designs provided 
context around how different sociocultural lenses inter-
act with demographic factors to shape the way in which 
participants perceive, prefer, and engage with rou-
tines around nature and screen media. For example, in 
a study from Norway, parents reported higher barri-
ers to engaging with nearby nature for boys and older 
children (aged 10–12), with high use of screen-devices 
and lack of initiative for being outside as key barri-
ers for boys [76]. Contrastingly, girls from the Maldives 
reported higher barriers to nature experiences due to 
sociocultural expectations and norms such as family/
household responsibilities that reduce available time 
for outdoor free play. Kaymaz [74] explored how family 
leisure trends specific to the Turkish sociocultural con-
text influenced children’s activity preferences and use 
of urban green spaces. Although children aged 6–12 
desired to spend more time engaging in nature-based 
play, adult environmental attitudes reflecting wider cul-
tural trends (such as preference for spending leisure-
time in malls and safety concerns) indirectly influenced 
children’s leisure-time activity choices. A study from the 
UK [77] explored how young people from disadvantaged 
backgrounds perceive barriers to use of natural spaces. 
It provided a nuanced depiction of how transmission of 
intergenerational and sociocultural normative beliefs 
can influence young people’s intentions to engage in 
nature-based and screen-based activities. Whilst parents 
from minority cultures perceived sedentary child activi-
ties as socially appropriate, perceptions of nature-based 
play were imbued with internalized social judgments 
around poverty. Although young people preferred “wild” 
natural environments and described being in nature as 
“relaxing,” they were deterred by perceptions of social 
exclusion, low levels of parental engagement, and low 
confidence in socializing outdoors. The literature col-
lectively illustrates that upstream socio-cultural factors 
interact with demographic variables such as age and 
gender to influence family patterns of screen use and 
engagement with nature.

Parent–child interaction and relational wellbeing
Concepts around parent-child interactions or relational 
wellbeing were primarily captured through qualitative 
themes [66, 67, 69, 71–73, 75]. Participants of interven-
tion studies perceived nature-based programs as either 



Page 15 of 26Torjinski et al. Systematic Reviews          (2024) 13:305 	

directly beneficial to relational wellbeing [66, 67] or effec-
tive in promoting family engagement in nature-based rec-
reation through the reduction of perceived individual and 
family-level barriers [65]. Although parents commonly 
reported inclinations towards screen-based activities as 
a barrier to children’s engagement with nature, parents 
also noted that their children’s use of mobile phones 
during nature exploration facilitated or maintained par-
ent-child communication, an important component of 
parent-child relational wellbeing [66, 75]. Through the 
affordances of portable, connected technologies, young 
people were able to negotiate personal autonomy whilst 
maintaining their own and their parents’ sense of safety.

Only a small number of studies explored the recip-
rocal influences of screen use and nature exposure on 
parenting dynamics and parent-child relational wellbe-
ing [66, 69, 73, 77]. Parents from one study perceived 
outdoor family-based nature experiences as conducive 
for positive relational processes, whilst managing child 
screen use was described as effortful [73]. Kawas [66] 
found that despite broader family tensions around their 
children’s use of screen devices, a tech-based Nature-
App was able to facilitate positive shared experiences 
around nature and family bonding. Interestingly, par-
ents reported that they would make exceptions to 
screen time limits for technologies that facilitate social 
family interactions and time outdoors connecting with 
nature. Waite’s multi-method study [77] added the per-
spective of nature program providers who described 
nature-based programs as an opportunity “to escape 
from their (children’s) usual urban and screen-heavy 
lifestyles” and connect with family.

Reported limitations and study recommendations
A range of methodological limitations pertaining to 
study sample and design were reported by eligible stud-
ies. Small sample sizes [65, 67, 68, 75, 77], under-repre-
sentation of fathers [66, 67, 83], non-random sampling 
[78], and the range of limitations pertaining to the sub-
jective nature of self-report and proxy measures [65, 70, 
78, 81–83, 85] were commonly identified. Limitations 
around causality [78, 81–83] and study generalizability 
[51, 66–68, 72, 74, 77, 81, 84, 85] characterized the lit-
erature. Recommendations included direct responses 
to sample limitations and study designs (e.g., inclusion 
of participants from diverse cultural and socio-eco-
nomic backgrounds, gender balanced samples [66, 70], 
and incorporation of objective measures [68, 79, 82, 
83]) as well as broader conceptual directions for future 
research. Emphasis was placed on the importance of 
studies investigating human-nature interactions adopt-
ing multi-disciplinary approaches to research and 

public health policy (e.g., integration of urban design, 
child development and health) [51, 74, 81].

Although the child perspective is important to foster 
children’s enjoyment of nature [64, 76], research explor-
ing children’s engagement with nature should involve 
parents [74] and primary caregivers [81]. A number of 
studies suggested that family-centered interventions 
should focus on dyadic and mutual processes that sup-
port health-promoting behaviors for both children 
and their parents [83], for example, encouraging norms 
around outdoor family participation and self-efficacy 
for overcoming family-level barriers to nature participa-
tion [67]. Other recommendations included investigating 
children’s nature experiences using multiple measures 
(e.g., duration, intensity) [51], age-sensitive refinement 
of questionnaire items [84], and targeted approaches for 
families not already engaging in nature-based recreation 
[65, 77]. Several studies endorsed the utility of technolo-
gies in motivating children to engage with nature [70–72, 
75, 84]. Rosen’s [82] longitudinal study recommended 
limiting children’s passive screen use and increasing 
time in nature as strategies to attenuate the association 
between life stressors and youth psychopathology.

Discussion
Through an exploratory scoping review approach, this 
study sourced, summarized, and synthesized the literature 
exploring associations between nature exposure, screen 
use, and parent-child relations in the context of early-late 
childhood. A total of 23 eligible articles were identified 
and revealed that the body of research is novel, heterog-
enous, and fragmented. Although a diversity of research 
approaches and contexts provides tentative support for 
meaningful, synchronous, and complex relationships 
between key review themes, evidence of causality is lim-
ited. Nonetheless, this review provides multiple insights 
into children’s perceptions, experiences, and routines 
around screen use and nature within a relational family 
context. The literature exploring nature exposure, screen 
use, and parent-child relations across early-late childhood 
is at present limited and this review should be interpreted 
as a conceptual map and call out for future research. We 
emphasize the need for research to adopt multi-discipli-
nary, multifactorial, and relational perspectives of health 
to understand concurrent trajectories associated with chil-
dren’s routines around nature and screen use.

Family influences and children’s engagement with nature
Findings highlight the important role families play in 
shaping the interaction of opportunity and orientation-
related variables that influence children’s engagement 
with nature. Caregivers play a pivotal role as gatekeepers 
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to children’s leisure-time activities and across diverse 
ethnic backgrounds, children under 12 mostly spent 
time in nature with family members or were reliant on 
their instrumental support for accessing nature-based 
opportunities. Consistent with other research [53, 54, 
86, 87], parental attitudes towards nature-based activi-
ties strongly influenced children’s nature orientations, 
and children described the way transmission of parental 
beliefs and family values influenced their motivations 
towards engaging with nature. Parental involvement 
was key to the success of family-based programs, which, 
through education, mentorship, teamwork, and social 
support, were able to positively shift parents’ and chil-
dren’s attitudes towards future nature-based recreation.

A recent review by Zhang and associates [88] high-
lighted that “relational dimensions of (green) places” 
(i.e., the way humans relate to, engage with, and uniquely 
experience nature) have received less attention across 
the literature than material measures (such as residential 
proximity to green spaces), despite robust associations 
with health-related outcomes. Participatory design studies 
included in the present review echoed the importance of 
such measures in understanding patterns of family nature 
engagement. Programs with the shared view of fostering 
positive family experiences around nature were effective in 
promoting attitudinal changes towards nature-based activ-
ities for both children and parents, despite differing expo-
sures and designs. Furthermore, positive outcomes were 
observed despite environmental opportunities remaining 
constant (e.g., programs utilizing existing neighborhood 
green spaces and parks). These findings are congruent 
with research suggesting that parental nature connect-
edness may be more influential in predicting children’s 
connection to nature than time spent in nature and neigh-
borhood characteristics [54]. Interestingly, families already 
engaging in nature-based recreation were more satisfied 
with program outcomes and experienced a greater reduc-
tion across a range of perceived barriers related to access, 
time constraints, competing child preferences for screen-
based devices, safety, and social support. It is likely that 
the positive shared meanings that families had created 
through repeated interactions around nature enhanced 
perceived benefits and confidence in overcoming barriers. 
Izenstark and Ebata [55] describe such interactions as pro-
cesses of symbolic meaning-making that are formed over 
time through shared routines and “ritualized family expe-
riences.” In line with this view, current findings emphasize 
that social contexts shaping shared symbolic meanings 
around nature-based experiences should be an important 
focus for research and intervention.

Consistent with research demonstrating that family-
based nature activities promote positive family function-
ing in unique ways due to the psychologically restorative 

effect of natural environments [55], children perceived 
time in nature as beneficial to wellbeing through men-
tal restoration and positive shared experiences [67, 69]. 
They described an underlying sense of freedom, relaxa-
tion, and escape afforded by characteristics of the natural 
environment [64, 67, 77]. Children’s preferences for more 
naturally diverse environments [64, 77, 79] reflects the 
theoretical supposition that opportunities for immersive 
engagement with nature are more likely to promote cog-
nitive restoration [40].

Heterogeneities between study aims, designs, and meth-
odologies limited the ability to draw conclusion about dose-
related aspects of nature exposure. Nonetheless, this review 
generated meaningful insights around the importance of 
perceived nature connectedness and a deeper understand-
ing of how the social contexts of nature-based experiences 
influence child outcomes. Methodologies that capture atti-
tudes and perceptions around family nature engagement 
affirm the significance of relational measures of nature in 
understanding why families do (or do not) engage with 
available nature and how benefits are derived.

Nature‑based interventions and children’s screen use 
preferences
The theme of children’s screen use was most frequently 
contextualized within explorations of barriers to children’s 
engagement with nature and was captured through both 
pre-determined response items [51, 74, 76] and qualita-
tive themes [64, 67–69, 73, 76, 77]. However, there was also 
evidence that family interventions resulting in attitudinal 
changes around nature could lead to shifts in children’s 
perceptions around their screen use, including the inten-
tion to replace habitual screen-based hobbies with outdoor 
activities [65, 67]. These shifts hinged upon a new-found or 
invigorated affinity for nature, increased confidence to par-
ticipate in outdoor activities, changes in perceived social 
norms, and increased parental support around nature-based 
activities. Current findings complement the suggestion that 
a temporary disconnect from screen-based activities can 
lead to perceived increases in young people’s connection to 
nature [89].

Theoretical perspectives: relational family processes, 
problematic child screen use, and attention restoration
Although modern technologies provide an unprecedented 
array of opportunities for children to learn and connect, 
problematic screen use is a distinct construct that is asso-
ciated with marked differences across a range of individu-
als, and relational child health outcomes [4, 90]. Evidence 
of problematic child screen use was observed in Rosen’s 
study [82], where strong associations between pandemic-
related stressors and psychopathology were only present 
among children with higher amounts of screen time and 
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news media consumption. However, in this study and 
across the review literature, the relational dimensions 
associated with children’s problematic screen use were not 
explored beyond illustrative examples.

In terms of causal relationships, no study directly 
investigated whether an increase in family-based nature 
experiences can influence relational family processes and 
outcomes associated with children’s screen use patterns 
and behaviors. However, when framed by relevant theo-
retical models [17, 40, 55], the literature collectively illus-
trates various pathways through which engagement with 
nature may influence relational processes and dynamics 
implicated in problematic child screen use.

Dyadic processes
The interactional theory of childhood problematic media 
use [17] suggests that certain dyadic parent-child interac-
tions can perpetuate patterns of problematic child screen 
use. For example, feedback loops between children’s 
screen-related oppositional behavior, parental stress and 
low parental self-efficacy towards screen-limiting prac-
tices may perpetuate children’s problematic screen use 
[91]. Whilst rewarding features of some screen-based 
activities can provide positive reinforcement for children, 
parents may experience negative reinforcement when 
difficult child behaviors are temporarily abated through 
device-led child occupation [17]. Such processes can 
interfere with the ability for parent-child dyads to learn 
co-regulation when difficult behaviors emerge—perpetu-
ating maladaptive family patterns associated with prob-
lematic screen use. Consistent with other experimental 
research [92–94], our findings suggest that family nature 
participation can provide opportunities for joint-family 
activities that are mutually enjoyable, are mentally restor-
ative, and promote family cohesion through important 
dyadic processes such as responsiveness and communi-
cation. There are several specific pathways through which 
family nature participation can improve parent-child 
relationship quality. For example, natural environments 
that promote a sense of relaxation and cognitive restora-
tion may provide optimal opportunities for children to 
develop self-regulation skills [95–98] which are associ-
ated with positive dyadic family interactions [55]. Despite 
the evidence supporting these theoretical pathways, the 
combinative influence of relational processes involved 
in problematic child screen use and family-based nature 
engagement on relational outcomes has not been investi-
gated empirically.

Parental self‑efficacy
Positive shared experiences around nature also led to 
increases in domain-specific parental self-efficacy [65, 

67]. Nature-based parental self-efficacy scales have 
demonstrated significant positive relationships with 
measures of nature connectedness and general parental 
self-efficacy [99]. General parental self-efficacy can pre-
dict a parent’s ability to overcome a range of parenting 
challenges and is associated with healthy family func-
tioning, parent and child health outcomes, and relational 
wellbeing (for a review see Albanese et al., [100]). To the 
best of our knowledge, whether increases in parental 
self-efficacy resultant from positive family engagement 
in nature can influence media-specific parental self-effi-
cacy has not been empirically tested. However, this is a 
worthy pursuit given that low levels of both general and 
media-specific parental self-efficacy have been identified 
as proximal factors associated with problematic child 
screen use [17].

Social contexts
Social influences such as screen-based peer activities 
and norms are important factors involved in the mainte-
nance of problematic child screen use [17]. Current find-
ings illustrate that the preferred leisure-time activities 
of friends and norms around online social interactions 
were influential to children’s habitual screen use patterns 
and preferences for screen-based activities over nature-
based interests. Both objective [79] and child-report 
measures [64, 70, 76] illustrated that children preferred 
to be in places of nature with friends. However, lack of 
peer interest in nature and social connections revolving 
around screen-based activities were perceived barriers 
to engagement with nature [65, 69, 76, 77]. Interestingly, 
following nature-based programs, children and parents 
reported that sharing positive experiences around nature 
with other families contributed to changes in perceived 
norms around outdoor family activities [65, 67]. Forming 
new social connections around nature-based activities 
facilitated a sense of social support and enhanced moti-
vations to engage in future nature participation. Such 
findings provide compelling examples of how programs 
designed to engage families in nature-based activities 
have the potential to indirectly influence children’s screen 
use habits and preferences through a combination of 
social and family-level pathways.

Technologies to enhance family engagement with nature
A comprehensive examination of specialized technolo-
gies designed to promote family nature engagement was 
beyond the scope of this review (only studies exploring 
broader themes around children’s screen-use met eligi-
bility criteria). However, the current review shed light on 
how various technologies and their uses may interact with 
broader family dynamics around children’s screen use and 
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children’s nature experiences. Findings demonstrated that 
whilst socially reinforced screen use habits and inclina-
tions can shift children’s preferences away from health-
promoting nature-based and family-centered activities, 
screen-based technologies have the potential to promote 
positive family experiences around nature through shared 
enjoyment or learning [66, 70–72, 84]. Depending on spe-
cific technological features and uses, research approaches, 
and explanatory theoretical frameworks, the influence 
of technologies can be both adversarial and conducive to 
children’s engagement with nature.

When considering the interactional systems involved 
in children’s problematic screen use [17], technology that 
promotes positive family-based nature experiences can 
provide opportunities to enhance both individual wellbe-
ing and strengthen processes involved in healthy family 
functioning. However, from the perspective of Attention 
Restoration Theory [40], there are caveats to the benefits 
of family-based nature interactions facilitated by screen-
based media. To enhance cognitive restoration, nature-
based activities should promote a sense of reprieve from 
the daily distractions, preoccupations, and stressors that 
induce attentional fatigue. In one study, although a spe-
cialized Nature-App was able to promote positive family 
experiences in nature, themes relating to broader fam-
ily tensions and apprehensions around children’s screen 
use emerged among parent-child negotiations specifi-
cally related to the Nature-App [66]. Considering that 
children are often accompanied by parents in places of 
nature, such findings raise questions about how the rela-
tional nuances around children’s use of technology during 
family-based nature experiences influence the restorative 
potential of natural settings. Despite the theoretical rel-
evance of Attention Restoration Theory [40] to children’s 
routines around nature and screen use, and existing evi-
dence suggesting that use of technology in natural settings 
can disrupt attention restoration [101], eligible studies 
did not investigate findings from this theoretical perspec-
tive. However, based on children’s and parent’s accounts 
of family nature experiences, suggestions were made 
regarding development of digital design that can support 
children’s social interactions through “nature play” whilst 
minimizing the interruptive influence of technology [70]. 
Findings are in line with research exploring the influence 
of digital design on children’s outdoor play experiences 
[102]. At present, unanswered questions remain about 
the influence of screen-based technologies on immersive 
experiences of nature in the family context, for example, 
whether parental perceptions around children’s use of 
technology in nature vary between device types, features, 
and applications. These are important reflections, consid-
ering the recent proliferation of technologies designed to 
engage children with nature.

Demographic factors and sociocultural influences
Children’s patterns of behavior and preferences around 
screen use and nature are dynamic processes that are 
shaped by their social ecologies which predominantly 
consist of family systems that interact with distinc-
tive cultural influences. Findings from the study by Skar 
[76] provide a robust example of how sociocultural 
norms and family factors can influence gender differ-
ences and age-related patterns in children’s screen use 
and nature exposure. In this study, the competing influ-
ence of screen-based activity preferences on children’s 
engagement with nature increased as a function of age, 
with higher barriers perceived for boys. Authors posited 
that Norwegian boy’s tendency to play more screen-
based games than girls, influenced their engagement with 
nature both directly and indirectly though reductions 
in motivation and lack of social support for engaging in 
outdoor activities. Concurrently, higher barriers for older 
children (aged 10–12) were ascribed to the reduced level 
of parental supervision and facilitation (of nature-visits) 
during a transitional stage of development characterized 
by increasing child autonomy. The inverse associations 
and age-related trends in children’s screen use and nature 
connectedness are in line with other studies [1, 89, 103, 
104]). It is likely that these inverse and age-related trends 
reflect dynamic interactions between changing parent-
roles and increasing autonomy throughout childhood, 
the growing prevalence and popularity of screen-based 
activities, and the changing landscape of technological 
devices and applications targeted at young consumers.

Sociocultural influences were pertinent in shaping atti-
tudes towards nature and screen time as well as children’s 
leisure-time behaviors. The following two examples illus-
trate the importance of understanding how sociocultural 
factors can shape screen time and nature experiences. 
Contrary to their hypothesis, Soga [51] found that chil-
dren’s inclination towards screen-based media was posi-
tively associated with visits to neighborhood natural places 
and nature relatedness. This pattern may have reflected the 
influence of nature-based technologies like Pokemon GO, 
which are popular with children in Japan. Through specific 
design features and shared social interest, such technolo-
gies can facilitate both connection to natural environ-
ments and community [105]. From this perspective, it is 
likely that findings from Soga’s study reflect the mediating 
role of specific sociocultural influences.

By investigating the views of individuals from disad-
vantaged and minority groups, Waite and associates 
[77] demonstrated that beyond economic factors limit-
ing opportunities for families to access places of nature, 
intergenerational beliefs interwoven with cultural his-
tories, discourses, and norms can shape the way ethnic 
groups conceptualize different leisure-time activities. 
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For example, whilst certain ethnic groups associated 
nature-based play with perceptions of social judgment 
and exclusion, indoor sedentary activities were per-
ceived as “socially acceptable.” These descriptions illus-
trate how socio-culturally embedded identities around 
leisure-time activities can shape related parental beliefs 
and children’s free time preferences. This study high-
lights that efforts to engage minority and disadvantaged 
groups with neighborhood green spaces and nature-
based programs should adopt socio-culturally sensitive 
approaches to messaging, informed by research adopt-
ing participatory designs. As well as shifting limiting 
intergenerational narratives, a focus on socially inclu-
sive ways of promoting nature connectedness can help 
overcome some of the barriers and inequities inherent to 
environmental opportunity-related characteristics (such 
as proximity, access, and quality of green spaces).

Strengths and limitations
Understanding children’s perspectives is crucial to fam-
ily-centered research and this review was able to gather 
meaningful information about children’s perceptions and 
experiences around nature and screen use. This review also 
drew together findings from a range of research domains, to 
provide multi-dimensional perspectives around children’s 
health behaviors within the family context and provide a 
multi-disciplinary mapping of areas for future research.

Although a previous review explored associations between 
children’s screen time and green time [15], only quantitative 
studies with a focus on individual psychological outcomes 
were included. The current review used an exploratory 
population-concept-context framework [59] with a mixed-
methods approach to allow for new perspectives to emerge 
through investigation of relationships and potential pathways 
between key review themes. The inclusion of qualitative and 
mixed-methods studies (which provided rich data around 
both parent and child perspectives and attitudes) generated 
particularly salient findings. Whilst some studies were lim-
ited by lack of objective screen-time data (which provide the 
most precise representations of child screen use), research 
exploring interactions between perception and behavior 
was enriched by methodologies incorporating subjective 
measures or qualitative investigations of child screen use. 
Likewise, methodologies capturing the influence of family 
attitudes and perceptions around children’s engagement with 
nature were able to provide meaningful insights in response 
to the current review objectives.

Eligible studies explored the mechanisms underlying par-
ent and child engagement with nature, such as role mod-
elling of behaviors and attitudes towards nature-based 
activities. However, little emphasis was placed on chil-
dren’s screen use contexts (aside from studies explicitly 
investigating technologies to facilitate nature engagement). 

Although the literature provides a glimpse into the influ-
ence of screen-based preferences on children’s leisure-time 
activity choices, the influence of media types and uses 
remains largely unexplored in this context. Data collected 
for different device types was generally collapsed into sin-
gle measures of total screen use for analysis [51, 81–83]—a 
limitation mirroring the broader research investigat-
ing children’s screen time and green time [15, 32]. This is 
problematic as modern devices and digital applications are 
likely to influence children’s behaviors and play preferences 
in novel and unique ways [106–108]. Although children’s 
inclinations towards screen-based activities were perceived 
as barriers to their engagement with nature, it remains 
unclear whether certain device types and activities are per-
ceived as greater barriers over others. This is an important 
limitation, considering the role of technological design in 
the development of problematic child screen use [17, 108]. 
Furthermore, central theories expounding the relationship 
between screen time and nature (Attention Restoration 
Theory [40] and Stress Reduction Theory [41]) focus on 
cognitive and psychological processes that may be sensitive 
to the unique effects of modern screen devices.

Another limitation that may have impacted our review 
pertains to research pooling variables of interest with other 
measures or omitting them from analysis. Although meth-
odological decisions were developed in apt response to 
specific research aims, in the context of this review some 
opportunities for meaningful comparisons between key 
variables were missed. For example, screen time data in one 
study was collected but combined with other variables into 
a composite measure of leisure-time sedentary behavior 
[81] whilst another study collected real-time data on chil-
dren’s screen-activity contexts but did not report findings 
[79]. Schoeppe and associates [83] measured both parent-
child co-visitation to natural spaces and child screen time 
yet did not investigate and report the associations.

Several papers collected data on outdoor environments 
with and without features of nature, providing an opportu-
nity to tease apart the influence of these two distinct varia-
bles on outcome measures. However, most of these studies 
collapsed data into unidimensional measures of total out-
door time (e.g., Lu et al., [81])—as commonly seen across 
the broader literature [44]. One study that explored this dis-
tinction [82] provides compelling evidence for the unique 
influence of nature on child wellbeing (total time outdoors 
was unrelated to child psychopathology whilst time in 
nature was associated with better mental health outcomes). 
Such findings demonstrate that a unidimensional measure 
of total outdoor time may not capture important distinc-
tions between outdoor exposures and their unique influ-
ence on individual and relational outcomes.

Finally, it is important to note that only papers in 
English were eligible and therefore other relevant 
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publications may not have been included. Resultingly, 
data relating to and reflecting a range of unique cultural 
samples may have been excluded from this review.

Future directions and conclusion
This review contributes nuanced perspectives to the 
broader health-behavior literature that typically situ-
ates children’s screen use and outdoor time in the 
context of sedentary and active lifestyle behaviors. 
Through a specific focus on family engagement with 
natural environments, our findings illuminate some 
of the complex mechanisms underlying this time-use 
relationship and highlight the importance of inves-
tigating children’s health behaviors from a relational 
paradigm.

Considering the unique and significant influence of 
nature on individual and relational wellbeing, future studies 
should focus on teasing out the conceptual and semantic 
overlap between nature and the outdoors. Clear definitions 
and operationalizations will allow for more precise and 
meaningful within- and between-study comparisons of 
these two environmental exposures to better inform future 
research directions, recommendations, and ensuing pro-
gram developments. Likewise, future research should 
explore the multi-dimensional facets of screen use (such 
as the influence of device types and uses) in the context 
of children’s free time preferences, behaviors, and family 
dynamics to generate practicable solutions for parents.

Socio-culturally reinforced screen use habits can influ-
ence children’s outdoor time through shifts in preferences 
away from health promoting activities. Consequently, 
children are less motivated to initiate and engage in 
outdoor play. However, depending on how screen use 
is conceptualized, and which outcomes are explored, 
screen-based technologies can act as both barriers and 
facilitators to children’s engagement with nature. Con-
versely, participation in family-based nature experiences 
may influence children’s screen use patterns indirectly 
through the combinative influences of parental nature ori-
entations, changes in family routines and positive shared 
experiences on children’s free-time preferences.

Collectively, patterns across findings provide insight 
into the different pathways through which family-based 
nature engagement can influence the interactional sys-
tems involved in problematic child screen use. Congruent 
with Izenstark and Ebata’s [55] interactional theory, stud-
ies with intervention designs demonstrated that positive 
family experiences in nature can enhance perceived well-
being, shift children’s habitual leisure-time preferences, 
increase parental self-efficacy and provide opportunities 
to develop positive family interactions. Although problem-
atic child screen use can interfere with processes central 

to healthy family functioning [17, 90, 91], there was a 
lack of eligible studies framing children’s screen use from 
a relational perspective. Future studies should explore 
the differential impacts and mechanisms underpinning 
the reciprocal influences of problematic child screen use 
and family-based nature experiences on dyadic parent-
child processes, interactions, and outcomes. For exam-
ple, studies with qualitative designs should explore how 
family routines around nature can influence maladaptive 
child behaviors and family interactions associated with 
problematic child screen use. Research with longitudi-
nal or experimental designs and larger samples is needed 
to investigate whether changes in family nature engage-
ment can influence family dynamics directly associated 
with problematic screen use (such as frequent requests for 
screen-devices, emotional dysregulation, parental stress, 
and screen-time self-efficacy).

Research specifically investigating technology designed 
to promote children’s engagement with nature should con-
sider the differential influence of media types and features on 
nature-based family dynamics as well as individual processes 
involved in nature-induced attention restoration. A balanced 
view is necessary to understand the potential for technol-
ogy to promote and inspire family engagement with nature 
whilst optimizing the restorative potential of natural settings.

Digital technologies are fast becoming an inextrica-
ble part of daily family life and despite parental concerns 
around the potential health impacts of problematic child 
screen use [109], reducing children’s screen time has 
proved a difficult prospect. Beyond providing alternatives 
to screen-based activities, efforts to support parents in 
managing problematic child screen use should focus on 
promotion of both positive screen uses and health-pro-
moting family routines and interventions that may have 
direct and indirect impacts on screen-related child behav-
iors. Such strategies should focus on strengthening the 
parent-child relationship through improved individual and 
dyadic wellbeing outcomes and empower parents with the 
confidence to shape healthy family routines. Parent-child 
engagement with natural environments offers rich oppor-
tunities for positive family routines that are likely to be 
agreeable for young people [75] and mutually beneficial for 
parents and their children. Promotion of family engage-
ment in nature-based activities may provide opportuni-
ties not only to displace children’s sedentary screen time 
through shifts in parental attitudes and children’s free time 
preferences, but to counteract some of the adverse psycho-
social outcomes associated with  problematic screen use. 
Importantly, variables related to attitudes around nature 
such as self-efficacy towards nature-based activities and 
nature relatedness are amendable, therefore a promising 
target for intervention.
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Appendix

Table 3  Search strategy

Database Search strategy Comments

APA Psycinfo (Via 
EBSCO)

S1
(TI (green OR nature OR forest OR outdoor OR wilderness) N3 (time OR space* OR exposure 
OR area* OR playground* OR environment* OR exercise* OR based OR play* OR school* OR experi-
ence* OR therap* OR bathing OR learning OR education OR immersion OR connectedness)) OR (AB 
(green OR nature OR forest OR outdoor OR wilderness) N3 (time OR space* OR exposure OR area* 
OR playground* OR environment* OR exercise* OR based OR play* OR school* OR experience* 
OR therap* OR bathing OR learning OR education OR immersion OR connectedness))
S2
TI greenspace* OR AB greenspace* OR TI "blue space*” OR AB “blue space*” OR TI “shinrin yoku” 
OR AB “shinrin yoku” OR TI “eco-therap*" OR AB “eco-therap*”
S3
S1 OR S2
S4
(TI(screen OR screens OR “electronic device*” OR computer* OR hand-held OR media OR tab-
let* OR mobile-device* OR mobile-phone* OR television* OR I-pad* OR iPad* OR touch-pad* 
OR touchpad* OR cell-phone* OR smart-phone* OR smartphone* OR I-phone* OR iPhone*) N3 
(use OR exposure OR time OR behavio#r* OR addict*)) OR (AB(screen OR screens OR “electronic 
device*” OR computer* OR hand-held OR media OR tablet* OR mobile-device* OR mobile-phone* 
OR television* OR I-pad* OR iPad* OR touch-pad* OR touchpad* OR cell-phone* OR smart-
phone* OR smartphone* OR I-phone* OR iPhone*) N3 (use OR exposure OR time OR behavio#r* 
OR addict*))
S5
DE “digital gaming” OR DE “screen time” OR DE “smartphone use”
S6
S4 OR S5
S7
(TI (family OR families OR parent* OR mother* OR father* OR “parent-child” OR carer OR caregiver* 
OR guardian* OR mum* OR mom* OR dad* OR childrearing OR “child rearing” OR maternal 
OR paternal)) OR (AB (family OR families OR parent* OR mother* OR father* OR “parent-child” 
OR carer OR caregiver* OR guardian* OR mum* OR mom* OR dad* OR childrearing OR “child rear-
ing” OR maternal OR paternal))
S8
DE "Family" OR DE "Family Relations" OR DE "Family and Parenting Measures" OR DE "Family 
Conflict" OR DE "Family Relations" OR DE "Child Discipline" OR DE "Childrearing Practices" OR DE 
"Parent Child Relations" OR DE "Parental Role" OR DE "Parent Child Communication" OR DE "Parental 
Attitudes" OR DE "Parent Report" OR DE "Parental Attitudes" OR DE "Parental Expectations" OR DE 
"Parental Characteristics" OR DE "Parental Role" OR DE "Parenting Style" OR DE "Parental Involve-
ment" OR DE “family therapy” OR DE “family intervention” OR DE “mother-child relations” OR DE 
“father-child relations”
S9
S7 OR S8
S10
S3 AND S6 AND S9

Limiters:
Peer reviewed
2012-2023
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Database Search strategy Comments

MEDLINE complete 
(Via EBSCO)

Search strategy as above in APA Psycinfo (Via EBSCO) Add into subject head-
ings:
(MH "Screen Time") 
OR (MH "Computers, 
Handheld + ") OR (MH 
"Smartphone") OR (MH 
"Internet Addiction Disor-
der") OR (MH "Technology 
Addiction + ") OR (MH 
"Internet Use") OR (MH 
"Television + ") OR (MH 
"Video Games + ") OR (MH 
"Digital Technology")
(MH "Family Relations + ") 
OR (MH "Parent-Child 
Relations + ") OR (MH 
"Maternal Behavior + ") 
OR (MH "Paternal 
Behavior") OR (MH 
"Parents + ") OR (MH 
"Parenting") OR (MH 
"Family + ") OR (MH 
"Family Conflict") OR (MH 
"Family Characteristics + ") 
OR (MH "Family Health") 
OR (MH "Child Rearing + ") 
OR (MH "Mother-Child 
Relations + ") OR (MH 
"Mothers + ") OR (MH 
"Father-Child Relations") 
OR (MH "Fathers + ")

ERIC (Via EBSCO) Search strategy as above in APA Psycinfo (Via EBSCO) Add into subject head-
ings:
DE "Outdoor Education"
DE "Handheld Devices" 
OR DE "Computers" 
OR DE "Computer Games" 
OR DE "Computer Use" 
OR DE "Internet" OR DE 
"Laptop Computers" 
OR DE "Television" OR DE 
"Television Viewing" 
OR DE "Video Games"
DE "Family (Sociological 
Unit)" OR DE "Parents" 
OR DE "Family Attitudes" 
DE "Caregiver Child 
Relationship" OR DE 
"Family Life" OR DE "Par-
ent Child Relationship" 
OR DE "Parenting Skills" 
OR DE "Parenting Styles" 
OR “child rearing”
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Database Search strategy Comments

EMBASE S1:
((green OR nature OR forest OR outdoor OR wilderness) NEXT/3 (time OR space* OR exposure 
OR area* OR playground* OR environment* OR exercise* OR based OR play* OR school* OR experi-
ence* OR therap* OR bathing OR learning OR education OR immersion OR connectedness)):ti,ab
S2:
greenspace* OR ’blue space*’ OR ’shinrin yoku’ OR ’eco-therap*’:ti,ab
S3:
’green space’/exp OR ’forest bathing’/exp
S4:
#1 OR #2 OR #3
S5:
((screen OR screens OR ’electronic device*’ OR computer* OR ’hand held’ OR media OR tablet* 
OR ’mobile device*’ OR ’mobile phone*’ OR television* OR ’i pad*’ OR ipad* OR ’touch pad*’ 
OR touchpad* OR ’cell phone*’ OR ’smart phone*’ OR smartphone* OR ’i phone*’ OR iphone*) 
NEAR/3 (use OR exposure OR time OR behavio?r* OR addict*)):ti,ab
S6:
’screen time’/de OR ’computer addiction’/exp
S7:
#5 OR #6
S8:
family OR families OR parent* OR mother* OR father* OR ’parent-child’ OR carer* OR caregiver* 
OR guardian* OR mum* OR mom* OR dad* OR childrearing OR ’child rearing’ OR maternal 
OR paternal:ti,ab
S9:
’child parent relation’/exp OR ’parental behavior’/exp OR ’family dynamics’/exp
S10:
#8 OR #9
S11:
#4 AND #7 AND #10

• Do not have mapping 
options selected (use field 
codes instead)

CENTRAL (Cochrane) S1:
((green OR nature OR forest OR outdoor OR wilderness) NEXT/3 (time OR space* OR exposure 
OR area* OR playground* OR environment* OR exercise* OR based OR play* OR school* OR experi-
ence* OR therap* OR bathing OR learning OR education OR immersion OR connectedness)):ti,ab
S2:
(greenspace*) OR (blue NEXT space*) OR (shinrin NEXT yoku) OR (eco-therap*):ti,ab
S3:
#1 OR #2
S4:
((screen OR screens OR ’electronic device*’ OR computer* OR ’hand held’ OR media OR tablet* 
OR ’mobile device*’ OR ’mobile phone*’ OR television* OR ’i pad*’ OR ipad* OR ’touch pad*’ 
OR touchpad* OR ’cell phone*’ OR ’smart phone*’ OR smartphone* OR ’i phone*’ OR iphone*) 
NEAR/3 (use OR exposure OR time OR behavio?r* OR addict*)):ti,ab
S5:
Mesh Headings
S6:
#4 OR # 5
S7:
(family OR families OR parent* OR mother* OR father* OR "parent-child" OR carer* OR caregiver* 
OR guardian* OR mum* OR mom* OR dad* OR childrearing OR "child rearing" OR maternal 
OR paternal):ti,ab
S8:
Mesh Headings
S9:
#7 OR #8
S10:
#3 AND #6 AND #9

Use Medline MESH terms
(MH "Screen Time") 
OR (MH "Computers, 
Handheld + ") OR (MH 
"Smartphone") OR (MH 
"Internet Addiction Disor-
der") OR (MH "Technology 
Addiction + ") OR (MH 
"Internet Use") OR (MH 
"Television + ") OR (MH 
"Video Games + ") OR (MH 
"Digital Technology")
(MH "Family Relations + ") 
OR (MH "Parent–Child 
Relations + ") OR (MH 
"Maternal Behavior + ") 
OR (MH "Paternal 
Behavior") OR (MH 
"Parents + ") OR (MH 
"Parenting") OR (MH 
"Family + ") OR (MH 
"Family Conflict") OR (MH 
"Family Characteristics + ") 
OR (MH "Family Health") 
OR (MH "Child Rearing + ") 
OR (MH "Mother-Child 
Relations + ") OR (MH 
"Mothers + ") OR (MH 
"Father-Child Relations") 
OR (MH "Fathers + ")
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