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SUMMARY

The connection that individuals have with nature impacts their well-being and their support for pro-nature
policies. While it is generally believed that the connection between humans and nature is decreasing, the
extent of this trend is uncertain. Here, we present a global analysis of the temporal changes in people’s psy-
chological and physical connections to nature. Using a systematic review protocol, we identified 71 articles
consisting of 100 case studies. Most of these studies used cross-sectional, rather than longitudinal,
approaches, which examine the connection to nature among people of different ages. The literature we
reviewed indicates that there has been a decline in human connection to nature over time. However, the
magnitude of changes in nature connection varied by geographic and socio-economic settings, with some
studies showing an increasing trend. These findings suggest that there are opportunities to limit and reverse
ongoing disconnection of humans from nature where it does occur.
INTRODUCTION

The connection between people and nature is important for both

humans and natural ecosystems.1,2 Direct experiences of nature

have been shown to have positive effects on human health and

well-being.3–5 Additionally, an individual’s emotional connection

to nature is positively associated with subjective health and well-

being (nature and happiness hypothesis).2 From the perspective

of nature, human connection with nature can affect the success

of biodiversity conservation.6,7 People who are knowledgeable

about and interested and engaged in nature are more likely to

support pro-nature policies and management actions (nature

benefit hypothesis).8–11 In consequence, it is increasingly recog-

nized that enhancing people’s connection to nature is essential

for a healthy and sustainable future for both people and na-

ture.2,12 In more affluent and urbanized societies, there are

increasing efforts to design and implement strategies and ac-

tions aimed at improving people’s psychological and physical

connections to nature (e.g., the NParks project in Singapore;

https://www.nparks.gov.sg).6,13

There is a growing body of evidence from both scientific

research and personal accounts that suggests a decline in indi-

viduals’ connections to nature in recent decades.2,5–7,14–19 This

decline is attributed to various environmental and social factors,

such as the loss of natural environments and biodiversity, the

increasing proportion of the global population living in urban

areas with limited access to nature, and the rise in screen-based

activities.2,6,14,15 Despite the widespread belief in this human

disconnection from nature, the true extent and prevalence of

the phenomenon remains inadequately understood. While there

have been many individual studies on this topic, a comprehen-

sive systematic review of these findings is still lacking (but see
One Earth 6, Febr
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the review by Cazalis and colleagues20 for a recent examination

of the temporal trend in people’s experiences of nature).

Temporal changes in the connection between people and na-

ture have been studied through two main approaches: longitudi-

nal analysis and cross-sectional analysis. Longitudinal analysis

involves evaluating the connection at multiple points in time

and can provide direct evidence of changes over time.18,21–24

However, thismethod is often impractical due to a lack of reliable

time-series data. Cross-sectional analysis, on the other hand,

compares the level of connection among individuals of different

ages at a single point in time. Thismethod has often been used to

assess temporal changes in people’s direct experiences of na-

ture during childhood.25,26 While the cross-sectional approach

has limitations in its ability directly to analyze temporal changes

in the connection between humans and nature, it can still offer

valuable insights.

In this review, we present a synthesis of research on temporal

changes in the human connection to nature through a systematic

review of peer-reviewed journal articles (see the experimental

procedures for more details on the literature review process).

Following its use in psychology,27,28 we define connection to

nature as ‘‘an individual’s affective, cognitive, and physical rela-

tionship with the natural world’’ (see Figure 1 for the definition

and examples of each component); we recognize that broader

definitions that include material and philosophical relationships

may also be preferred.7 Similarly, following the definition em-

ployed in recent studies on direct human-nature interactions,1,2

we define nature as encompassing individual living organisms to

ecosystems, excluding organisms that are not self-sustained

(e.g., cultivated crops, potted houseplants, livestock, and do-

mestic pets). This definition is not limited to pristine or wilderness

areas but includes urban parks and semi-natural environments.
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Figure 1. Definition and examples of the
three major dimensions of connection to
nature we focused on in this study
For the purpose of the present study, we refer to
affective and cognitive connections to nature as
‘‘psychological’’ and experiential connections as
‘‘physical’’ throughout the review.
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For this review, we included studies that used either longitudinal

or cross-sectional approaches. Given the heterogeneity of the

methodologies used in the literature to apply these approaches,

the findings are summarized as a narrative synthesis.29

RESULTS AND DISCUSSION

General overview
Through our literature review, we identified 71 articles that

included 100 case studies (Figure 2; see Table S1 for the list of

the included articles). The 100 case studies showed substantial

variation in terms of study design, types of connection to nature,

characteristics of the sample, and study location (see Figure 3).

A largenumberof case studieswerebasedoncross-sectional ap-

proaches (n= 81, 81%),while fewer used longitudinal approaches

(n = 19; Figure 3A). These studies used various methods to mea-

sure nature connection, with approximately two-thirds focusing

on psychological connections, such as emotional affinity toward

nature and species identification ability (Figure 3B). Twelve

studies (12%) specifically examined connection to nature during

childhood (Figure 3C). The reviewed studies were conducted in

various locations around the world, although there were some

regional differences (Figures 2 and 3D). Over 80% of the case

studies were from higher-income countries (Figures 2 and 3E).

Approximately 90% of the case studies were published after

2010 (Figure 3F), although concerns about the decline in human

connections to nature had been raised much earlier.14,15,19
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Evidence reflecting widespread
disconnection from nature
Longitudinal studies

Of the 19 case studies (14 articles) based on

longitudinal designs, 12 (63.2%) found a

decrease in people’s connection to nature

over time (Table 1). This decrease was

evident in various measures of connection,

including interest in nature,18,21–24 natural-

history knowledge,30 participation in na-

ture-based activities21 or outdoor play,31,32

and observations of wildlife23 (see

Table S1). These findings seem to support

the idea that in many, but not all, parts of

the world, humans are losing their psycho-

logical and physical connection to the natu-

ral world.2,6,7,14,15,19

Several of the case studies that reported

a temporal decline in nature connection

also explored potential causes for the

decrease, although there was little consis-

tency in how proximal or ultimate were the

factors considered. For example, Kesebir
and Kesebir18 posited that the rise of sedentary pastimes, such

as watching TV, playing computer games, and using the internet,

may have contributed to the decline in connection to nature in

Western countries. Gerl et al.30 suggested that the decrease in

species identification ability among children in Germany may be

due to a reduction in natural-history education. Additionally,

Langer et al.24 argued that industrialization and urbanization

have played significant roles in decreasing people’s awareness

of biodiversity in Western countries. Clearly, there are numerous

factors contributing to theweakeningconnectionbetweenpeople

and nature, and a complex interplay likely exists among them.33

The majority of the longitudinal studies we reviewed were con-

ducted in higher-income countries, including Australia, the

Czech Republic, Germany, Japan, Singapore, the UK, and the

US (Figure 3; Table 1). There are likely two interrelated reasons

for this concentration of research efforts. First, it may reflect

increasing societal concern about the negative impact of urban-

ization on people’s connection to nature.5,14,34 Second, it may

reflect the significance of urban areas in helping people recon-

nect with nature; these areas are often the main, or even the

only, places where people can interact with nature in their daily

lives.6,14,35 While our dataset does not allow us to explore the

temporal changes in people’s connection to nature in lower-in-

come countries, previous studies focusing on ‘‘material’’ con-

nections to nature (e.g., use and knowledge about local useful

plants or animals) have suggested that human disconnection

from nature is also prevalent in these areas.36,37



Figure 2. Map of study sites included in this study
Circles indicate the location of the study country/region of the 100 case studies (71 articles) (further details of studies are given in Table S1). The number of case
studies from each country/region is represented by symbol size. Different colors of symbols represent different types of study designs employed (longitudinal:
green; cross-sectional: yellow). Case studies using people from multiple countries/regions are represented by multiple symbols. Three case studies that did not
focus on a specific country/region are not represented.
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The proportion of studies showing a decrease in the connec-

tion to naturewas higher for the case studies specifically focused

on the connection between children and nature compared with

studies without this focus (Figure 4; Table 1). This finding may

support the current general belief that disconnection from nature

is particularly prominent among children.6,15,19 However, due to

the limited number of case studies, we were unable formally to

test this idea. The loss of connection to nature, especially expe-

riential connections, during childhood is a cause for concern for

several reasons. First, the loss of direct interaction with nature

during childhood can lead to health and developmental issues

such as depression and attention deficit hyperactivity disorder

(the so-called nature-deficit disorder15,38). Second, reduced

direct experience with nature can also decrease positive atti-

tudes toward nature (including the desire to engage with it) and

reduce support for pro-nature policies in childhood and later in

life (the early nature experience hypothesis).2 This suggests a

feedback loop in which the consequences of reduced experi-

encewith nature during childhood can lead to further disaffection

and apathy toward nature.6

The longitudinal studies we reviewed were conducted over a

wide range of time periods to assess changes in people’s

connection to nature over time (mean = 51.9; SD = 62.0; range:

5–264 years). Studies using a longer time interval were more

likely to report a decline in nature connections compared with

those with a shorter timescale (Figure 4; Table 1). This is unsur-

prising, as studies with a longer time frame are more likely to

capture the loss of nature connection from an earlier period.

For example, higher-income countries have commonly experi-

enced a drastic loss of natural environments and biodiversity,

as well as changes in people’s lifestyles, for more than a few de-

cades.39,40 Studies with a shorter time frame may not detect the
human disconnection from nature that had started earlier (see

also challenges ahead). However, some studies have reported

a significant decline in nature connection even over a very short

period of time.30,32 This suggests that the pace of human discon-

nection from nature can vary by region and may occur rapidly in

some cases.

While some studies used long-term time-series data and

demonstrated that nature connection has been consistently

declining,18,21,24 most of the longitudinal studies we reviewed

used data from two points in time rather than repeating the study

at regular intervals. Therefore, we were unable to determine

whether the decline in nature connection reported in these

studies represents a short-term fluctuation or a long-term trend.

People’s connection to nature does not always change linearly

or smoothly over time but is likely to follow a more complicated

trajectory. Further studies with long-term monitoring are needed

fully to understand the temporal dynamics of human connection

to nature.

Cross-sectional studies

The cross-sectional studies we reviewed can be divided into two

categories. The first, which constitutes the majority of the

studies, focused on the relationship between age and ‘‘current’’

levels of connection to nature (n = 77). Approximately half of the

cases of this type (n = 36) reported a positive association be-

tween age and connection to nature (Figure 5; Table 1). This

result could be due to either a general decrease in nature

connection over time or an increase in nature connection with

aging.41 Hence, in cases where nature connection increases

with aging, the results could lead to an overestimation of the

extent of human disconnection from nature. This is likely to be

particularly relevant for physical (experiential) connection to na-

ture (e.g., frequency of use of urban green space), as this type of
One Earth 6, February 17, 2023 133
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Figure 3. Description of the included studies’ basic information
Frequencies of case studies were arranged by (A) study design (longitudinal or cross-sectional); (B) type of nature connection (physical or psychological);
(C) timing of nature connection (childhood or current/lifelong); (D) geographical region (note: America includes North and South America and Caribbean);
(E) income level of the country/region; and (F) year published. Three case studies that did not focus on a specific country/region are not represented in (D).
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nature connection is likely influenced by changes in personal,

lifestyle, and environmental conditions with age (e.g., increased

availability of time for recreational activities). Affective connec-

tion to nature may also be influenced by this issue, as an individ-

ual’s emotional connection to nature can increase with aging.41

The second, less common, category of cross-sectional

studies focused on the relationship between current age and re-

ported connection to nature during childhood (n = 4). This type of

study inevitably addressed experiential connection (e.g., the use

of natural environments during childhood) due tomethodological

constraints. Two of the four studies found a positive association

between age and connection to nature (Figure 5; Table 1). These

studies may be less prone to the interpretation issue mentioned
134 One Earth 6, February 17, 2023
earlier and could be seen as evidence of widespread human

disconnection from nature.2,6,7,14,15 However, these studies

used a retrospective approach, whichmay be subject tomemory

or recall bias.42

Counter-evidence for human disconnection from nature
According to our systematic review, there is evidence of wide-

spread human disconnection from nature, but some studies

have suggested otherwise. 35.3% and 53.1% of longitudinal

and cross-sectional studies, respectively, did not find a decline

over time or an age-related increase in people’s connection to

nature (Table 1). It is worth noting that some studies that did

not find evidence of increasing disconnection from nature may



Table 1. Proportion of case studies (n = 100) that reported and did not provide evidence suggesting temporal changes in human

connection to nature

Study type

Detected, %

(temporal decline, n)

Detected, %

(temporal increase, n)

Not detected,

% (n)

Longitudinal studies (n = 19) 63.2 (12) 0 (0) 36.8 (7)

Cross-sectional studies

(focusing on current nature connection) (n = 77)

46.8 (36) 14.3 (11) 39 (30)

Cross-sectional studies

(focusing on childhood nature connection) (n = 4)

50 (2) 0 (0) 50 (2)
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not have been published in peer-reviewed journals (i.e., are

indicative of publication bias43); therefore, these percentages

might be somewhat conservative.

Two longitudinal studies found an increase in people’s

connections to nature over time.44,45 One of these studies, con-

ducted by Oh et al.,44 found that people’s connection to nature

increased in Singapore, a highly urbanized area. This increase

could be due, in part, to the strong urban greening policies imple-

mented in Singapore, such as the ‘‘Singapore, a city in a garden’’

project, which aims to increase green space and promote the

development of green buildings.46 These policies might have

helped to improve people’s psychological and physical connec-

tion to nature. While Singapore may be an extreme example, and

not every country may be able to adopt similar policies due to

costs and other obstacles, Oh et al.’s study44 suggests that

disconnection from nature is not an inevitable fallout of urbaniza-

tion and that people’s connection to nature can be strengthened

under favorable conditions.

Of the 81 cross-sectional studies we reviewed, 11 studies

(13.6%) showed a negative association between age and

connection to nature. It is possible that this is due to an actual

increase in nature connections over time. However, we should

be cautious in interpreting these results because all 11 case

studies focused on the relationship between ‘‘current’’ levels of

nature connection and age, and therefore we cannot determine
Figure 4. Proportion of longitudinal studies that provided evidence of
Results were arranged by type of nature connection, timing of nature connection,
interval.
whether the higher level of nature connection among younger

people is due to an increase over time or simply a decrease

with age (see the earlier discussion).

Approximately 40% (n = 32) of the 81 cross-sectional

studies we reviewed did not clearly show a positive or nega-

tive association between connection to nature and age (Ta-

ble 1). While we classified these studies as ‘‘not detected’’

(see the experimental procedures for more details on how

we classified the studies), this does not necessarily mean

that connection to nature did not vary across age. Rather,

there can be a complex relationship between the two. For

example, Hughes et al.41 found that emotional connection to

nature decreased from childhood to the mid-teens, then

increased until the 20s and plateaued. Other studies have

also found a concave-down relationship between knowledge

of nature and age.47,48 Further research is needed to under-

stand how an individual’s connection to nature changes over

the course of their life.

Challenges ahead
Our systematic review identified several key challenges that

should be addressed in future research. First, it revealed the

need for more long-term studies on human disconnection

from nature. While we found three studies that examined

changes in people’s connection to nature over more than
a temporal decline in connection to nature
geographical region, income level of the country/region, and length of the time
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Figure 5. Proportion of cross-sectional
studies that provided evidence of a temporal
decline in connection to nature
Results were arranged by type of nature connec-
tion, timing of nature connection, geographical
region, and income level of the country/region. Four
case studies that involve countries belonging to
different geographic regions are not presented.
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100 years,18,24,45 most of the longitudinal studies we reviewed

were conducted over relatively short time frames (i.e., within

30 years or two generations), which limits understanding of

this issue. The paucity of long-term studies on human discon-

nection from nature could lead to an underestimation of the

magnitude of this phenomenon, as much of the significant

loss of connection to nature might have occurred more than

a few decades ago. Hence, substantial reliance on findings

from short-term studies can result in a ‘‘shifting baseline syn-

drome,’’ where a system is not measured against its true

baseline but against one that has already departed substan-

tially from the baseline.49

Second, there is clearly a need for more research on this

topic in low-income countries, particularly in the global south.

Our review of the literature was heavily biased toward high-in-

come countries (Figure 3), which may have influenced our

conclusions. Wealthier countries have often undergone major

historical losses of biodiversity. They often also have greater

coverage of public green space due to their financial resources

for maintenance (cf., luxury effect),1 which could contribute to

preventing the loss of connection to nature. Additionally, in

some high-income regions, there have been efforts in recent

years to implement nature-based educational and recreational

strategies aimed at improving the connection between people,

particularly children, and nature.50 Therefore, a focus on high-

income countries in research may lead to an understanding

of human disconnection from nature that cannot be broadly

generalized.

Third, while the reviewed studies showed varied results on

the magnitude and direction of changes in people’s connec-

tions to nature, the factors that drive this variation remain

unknown. The relationship between people and nature is influ-

enced by a variety of environmental, social, and cultural

factors.1,2 Therefore, the variation observed in these studies

could be caused by the complex interaction of these factors.

Understanding the mechanisms behind these variations has

practical implications, as it can inform the development of

policies and strategies (such as urban greening and environ-

mental education) to prevent and reverse the loss of connec-

tion to nature.

Fourth, we focused on the direction of changes in people’s

connection to nature, but there may also be changes in the

composition of that connection. Some studies suggest that
136 One Earth 6, February 17, 2023
the magnitude and direction of temporal

changes in nature connection can vary

among its three main components (affec-

tive, cognitive, and experiential).26,44,51

Understanding the causes and conse-

quences of such compositional changes
in human connection to nature is another important challenge

that has received little attention.

Finally, our systematic review highlights the need for greater

integration of biological and social science perspectives in un-

derstanding human disconnection from nature. From a biolog-

ical science perspective, it is crucial to investigate how

different aspects of nature (such as species, higher taxa, and

ecosystems) are perceived, understood, appreciated, and

experienced differently, and what ecological factors contribute

to these differences. On the other hand, a social science

perspective can offer valuable insights into how cultural and

social contexts shape human relationships with nature, as hu-

man connection to nature is likely influenced by the worldview,

religion, and cultural practices of a specific region or country.52

These two scientific perspectives are not mutually exclusive

and can enhance each other in gaining a more comprehensive

understanding of human connection to nature. As such,

increased dialogue between researchers from both perspec-

tives could significantly advance the field.

Conclusions
The results reported in this work have several implications for the

ongoing discussion on human alienation from nature. First, they

underscore the prevalence of loss of human connection to na-

ture and that, given the documented consequences,3–5,8–11

researchers and policymakers should focus more on efforts to

mitigate this phenomenon. Second, they highlight that ongoing

human disconnection from nature is not a universal phenome-

non, even in the era of global biodiversity degradation and urban-

ization. Third, contrary to its widespread acceptance in both

scientific and general communities, there is limited direct evi-

dence supporting human disconnection from nature. This lack

of accumulated evidence on the issue is problematic because

it hinders the development of effective strategies to reconnect

people to nature. Therefore, we recommend that future research

focuses more on understanding the magnitude of this phenom-

enon. This is not only relevant for high-income countries but

even more so for middle- and low-income countries, where a

large-scale loss of human connection to naturemay be prevalent

or may occur in the near future. A better understanding and

proper management of the relationship between humans and

nature is crucial for building a sustainable society where people

benefit from and positively act for nature.2
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EXPERIMENTAL PROCEDURES

Resource availability
Lead contact
Further questions about the analysis should be directed to and will be re-
sponded to by the lead contact, Masashi Soga (asoga@g.ecc.u-tokyo.ac.jp).
Materials availability
This study did not generate new unique materials.
Data availability
Thedataused in this studycanbe found inTableS1andarealsoavailableonFigshare
(https://figshare.com/articles/dataset/Date_for_the_paper_Global_synthesis_reveals_
heterogeneous_changes_in_connection_of_humans_to_nature_/21893463).
Methods
Terminology
We define connection to nature as an individual’s affective, cognitive, and
physical relationship with the natural world.27,28 Based on this definition, we
included studies that focused on changes in at least one of the three compo-
nents of connection to nature (see Figure 1). We did not include studies that
focused on connections with organisms that are not self-sustaining (e.g., culti-
vated crops, potted houseplants, livestock, and domestic pets), as they are
outside the scope of our definition of nature1,2,53; we recognize that some pre-
fer broader definitions.54 Studies that focused on the knowledge and use of
plants or animals for food, medicine, or industrial purposes were ignored—
they are more closely related to ‘‘material’’ connections to nature.7

Literature review and search strategy
We conducted a systematic literature search to identify relevant studies
following the PRISMA guidelines55 (a flowchart outlining the protocol adopted
in the systematic review is shown in Figure S1). We searched the Web of Sci-
ence database (January 3, 2021) using a range of terms related to human
connection to nature: ‘‘human-nature interaction*’’ OR ‘‘human-nature
connection*’’ OR ‘‘nature interaction*’’ OR ‘‘nature connection’’ OR ‘‘nature
relatedness’’ OR ‘‘nature experience*’’ OR ‘‘outdoor play’’ OR ‘‘extinction of
experience’’ OR ‘‘loss of experience’’ OR ‘‘nature deficit disorder’’ OR ‘‘nature
disconnection’’ OR ‘‘disconnection from nature’’ OR ‘‘disconnection of hu-
mans from nature’’ OR ‘‘environmental generational amnesia’’ OR ‘‘environ-
mental amnesia’’ OR ‘‘shifting baseline*’’ OR ‘‘traditional ecological knowl-
edge’’ OR ‘‘natural-history knowledge’’ OR ‘‘ecological knowledge’’ OR
‘‘species knowledge’’ OR ‘‘species identification ability’’ OR ‘‘plant identifica-
tion knowledge’’ OR ‘‘animal identification knowledge.’’ We included only En-
glish-language publications. The initial search led to the identification of 5,930
articles. In addition to the formal database search, we searched the references
of several major reviews concerning human disconnection from nature.6,7,20

We first screened all articles by reviewing their titles and/or abstracts. We
excluded studies that focused on the impacts of specific interventions (e.g.,
environmental education) or events (e.g., the COVID-19 pandemic) on connec-
tion to nature. Subsequently, we screened the articles based on the full text,
retaining only those that investigated either (1) temporal changes in connection
to nature over at least two time points (longitudinal studies) or (2) the relation-
ship between nature connection and age (cross-sectional studies) in a sample
with an age range of at least 10 years. We included only quantitative studies.
Some cross-sectional studies that did not specifically focus on human discon-
nection from nature were also included. We excluded studies that did not use
statistical methods or did not provide sufficient statistical information in their
analysis of temporal or age-related changes in nature connections. Cross-
sectional studies that used other variables (e.g., years of fishing experience)
as an alternative measure of age were included. We reviewed the data from
each study and removed studies that contained duplicate data.
Data extraction and synthesis
Our systematic literature search identified 71 articles containing 100 ‘‘case
studies’’ (note that some articles addressed multiple measurements of nature
connection and reported results of multiple case studies) (Table S1). Key
information was recorded for each case study. This included study design (lon-
gitudinal or cross-sectional); maximum length of period investigated (for longi-
tudinal studies only); types of connection to nature considered (affective and
cognitive connection was coded as ‘‘psychological’’ and experiential ones
as ‘‘physical’’); timing of nature connection (childhood or current/lifelong);
study location (country/region); and the results. The results for each case study
were coded as ‘‘detected’’ if they showed a statistically significant decreasing
or increasing nature connection over time (for longitudinal studies) or a statis-
tically significant positive or negative relationship between nature connection
and age (for cross-sectional studies) and otherwise ‘‘not detected.’’ We sepa-
rately counted studies indicating a temporal decrease or increase in nature
connection. If an article analyzedmultiple types of nature connectionmeasure-
ments, we recorded the results for all metrics individually. To avoid potential
issues of pseudo-replication, multiple results for the same nature connection
measurement were combined into a single case study. In these cases, if
more than half of the results were classified as detected, the case study was
coded as detected and otherwise not detected. Some cross-sectional studies
compared levels of nature connection across multiple age groups, such as
children, adults, and the elderly. For these studies to be classified as detected,
they had to meet the following three criteria: (1) there was a significant differ-
ence in nature connection between the youngest and oldest age groups, (2) the
oldest age group had the highest or lowest levels of nature connection, and (3)
the youngest age group had the lowest or highest levels of nature connection.
Studies that did not meet these criteria, such as those showing a concave-up
or concave-down relationship between age and nature connection, were clas-
sified as not detected in order to providemore conservative results. To simplify
the interpretation of the results, we focused only on the main effect of age in
cross-sectional studies and did not consider the results of any interaction
effects with other variables. The income levels of each study country were
determined based on the World Bank’s classification system.
The findings from each included study were summarized using a narrative

synthesis approach.29 Narrative synthesis is a textual method that evaluates
a large and diverse literature base by ‘‘telling the story’’ of the findings.29 We
chose this approach instead of a formal meta-analysis for two main reasons:
(1) the lack of consistency in methodological approaches and study outcomes
across studies, and (2) the absence of complete data descriptions, such as
mean and SD.While meta-analysis is generally considered to provide the high-
est quality of evidence when synthesizing findings frommultiple studies, narra-
tive synthesis is sometimes recognized as the ‘‘second-best’’ approach.29

SUPPLEMENTAL INFORMATION

Supplemental information can be found online at https://doi.org/10.1016/j.
oneear.2023.01.007.
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