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Abstract 

Background The characteristics of the implementation process of interventions are essential for bridging the gap 
between research and practice. This scoping review aims to identify the implementation process of social network 
interventions (SNI) to address physical activity and sedentary behaviors in children and adolescents.

Methods The scoping review was conducted adhering to the established guidelines. The search was carried 
out in the ERIC, EBSCO, EMBASE, SCOPUS, and Lilacs databases in April 2023. Social network intervention studies 
in children and adolescents were included, addressing physical activity or sedentary behaviors. Replicability (TIDieR), 
applicability (PRECIS‑2), and generalizability (RE‑AIM) were the explored components of the implementation process. 
Each component was quantitatively and separately analyzed. Then, a qualitative integration was carried out using 
a narrative method.

Results Most SNI were theoretically framed on the self‑determination theory, used social influence as a social mecha‑
nism, and used the individual typology of network intervention. Overall, SNI had strong replicability, tended to be 
pragmatic, and three RE‑AIM domains (reach, adoption (staff ), and implementation) showed an acceptable level 
of the generalizability of findings.

Conclusions The analyzed SNI for physical activity and sedentary behaviors in adolescents tended to be reported 
with high replicability and were conducted pragmatically, i.e., with very similar conditions to real settings. The RE‑AIM 
domains of reach, adoption (staff ), and implementation support the generalizability of SNI. Some domains of the prin‑
ciples of implementation strategies of SNI had acceptable external validity (actor, action targets, temporality, dose, 
and theoretical justification).
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Background
Dissemination and implementation (D&I) research is a 
comprehensive approach focused on translating scien-
tific knowledge into practice and policy [1]. D&I science 
is a field with constant development in terms of theo-
ries, frameworks, and methods helpful in bridging the 
gap between what is known from research and what is 
implemented in practice. In this process, scientific evi-
dence of the effectiveness of interventions is as crucial as 
implementing these interventions. Therefore, D&I inves-
tigates for whom the scientific evidence could be helpful, 
in which contexts it would work, and what mechanisms 
would explain its usefulness [2].

In this regard, and from the D&I research perspective, 
the exploration of the implementation process places a 
significant focus on external validity [3]. External valid-
ity may be examined by considering different dimensions 
such as replicability, applicability, and generalizability. 
Here, replicability analysis focuses on those methodo-
logical features reported in sufficient detail so that one 
can ascertain whether the study may be replicated in a 
manner similar to the original version [4]. Applicability 
is understood as an attribute that informs whether the 
intervention study is closer to “real world” conditions 
(pragmatic) or idealized conditions (explanatory) [5]. 
Generalizability refers to the extent to which a study’s 
findings may translate into practice in settings situations 
and populations [6].

In the field of social determinants of health-related 
behavior, interpersonal relationships are the founda-
tion of social network intervention since social network 
dynamics unfold from social relationships [7]. The asso-
ciations between social networks and health behaviors 
are well-established [8–10], and particularly for physical 
activity (PA) and sedentary behavior (SB), the content 
of social relationships such as social norms, social sup-
port, and social influence are the mechanisms that help 
to explain how social networks affect these behaviors 
[11–15].

Social network interventions (SNI) have shown 
a growing interest, and one of its tenets is using net-
work data to accelerate behavior change or improve 
organizational performance within the network [16]. 
Four types of SNI have been proposed in the litera-
ture: an individual approach aimed to identify leaders 
to promote behavior change, and three network-based 
approaches: induction, segmentation, and alteration 
[16]. The evidence synthesis for social network stud-
ies in adolescents indicates that the effectiveness of 
SNI in changing health-related behaviors has shown 
promising results in different health outcomes and 
populations and suggests that the strongest evidence of 
effectiveness has been for the individual approach [8]. 

However, implementation elements need to be clarified 
or provided in detail in this body of literature, includ-
ing social mechanisms and theoretical foundations [8], 
since these elements are critical components for D&I 
science [17] and to understand how social dynamics 
affect behavior [16]. In addition, the optimal way to 
apply different SNI approaches in interventions that 
address health-related behaviors is still unknown [8]. 
It is necessary to study further SNI characteristics [13, 
14], specially describing the complexity and contextual 
factors that are essential from the D&I perspective, 
such as personal, cultural, social, environmental fac-
tors, among others [18].

Considering the deficient evidence about and the com-
plexity and breadth of the implementation process of SNI, 
this scoping review aimed to evaluate and synthesize the 
implementation process of SNI to modify PA and SB in 
childhood and adolescence. For this purpose and follow-
ing the suggestion made for evidence synthesis studies 
for external validity [19], the integration of replicability, 
applicability, and generalizability, was made recognizing 
that social intervention are complex and multilevel, and 
should offer enough detail to apply these implementa-
tion strategies in different contexts [20]. For this reason, 
the typology purposed by Proctor et al. [20] was used to 
integrate key components of implementation strategies 
with external validity dimensions. This integration would 
provide greater clarity of how scientific advances about 
social network interventions could inform future trans-
lation into practice. This integration, and therefore, the 
characterization of the implementation strategies.

Methods
This scoping review was conducted following the meth-
odological protocols established by the Jhoana Briggs 
Institute (JBI) [21], whose guides are based on the pop-
ulation, concept, and context framework (PCC) [21]. 
This review was focused on the population of children 
and adolescents; the concept used was primary stud-
ies of social network interventions in PA and SB. No 
restrictions were made on the context. The report was 
elaborated following the PRISMA Extension for Scop-
ing Reviews (PRISMA-ScR) Checklist and Explanation 
[22]. The implementation process was analyzed exploring 
different aspects of SNI, including theoretical support, 
interpersonal relationships fostered in these interven-
tions, types of social network interventions implemented, 
and how replicable, applicable, and generalizable were 
the SNI. The scoping review protocol was registered in 
Open Science Framework as part of the transparency of 
the study (Registration DOI: https:// doi. org/ 10. 17605/ 
OSF. IO/ XS3RU).

https://doi.org/10.17605/OSF.IO/XS3RU
https://doi.org/10.17605/OSF.IO/XS3RU
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Eligibility criteria
This scoping review considered social network interven-
tion articles regardless of network intervention strategy. 
Studies should consider multiple relationships among 
individuals in the social network and should have PA and 
SB in children and adolescents in any context as outcome 
variables. Social network interventions were defined as 
those studies that intentionally use social network data 
to generate behavioral changes among individuals within 
the network. The studies must have measured social rela-
tionships and used these measurements to intervene, 
regardless of the network approach used. Those studies 
based only on simulated interventions such as agent-
based modeling were excluded. Also, following the oper-
ational definition of SNI, studies about only on dyadic, 
or triad relationships were excluded since the design of 
these types of interventions is not based on network data.

Types of sources
Any primary intervention study was considered regard-
less of the design or approach used (quantitative, qualita-
tive, or mixed studies).

Search strategy
The search strategy was aimed at locating published stud-
ies. The search strategy was not limited by study design, 
year, region, publication time, or language. Two reviewers 
were going through the process of identifying the most 
appropriate terms through an initial search based on 
previous evidence syntheses. The search strategy was tai-
lored for each database, including all specified keywords 
and index terms related to PA, SB, and SNI. The reference 
list of all included sources of evidence was screened for 
additional studies.

For the complete search, the following electronic data-
bases were used: ERIC, EBSCO, EMBASE, SCOPUS, 
and Lilacs. The search for information was done in April 
2023. For each variable, related terms were used and 
included physical activity, sport, sedentary behavior, sed-
entary behaviour, sitting, screen time, screen use, sed-
entary time, sedentary lifestyle, social network analysis, 
network intervention, network-based intervention, social 
network intervention, and friends intervention. The 
search equation in each database was specified in Supple-
mentary Table S1.

Study/source of evidence election
Once the search was done, the Rayyan bibliographic 
manager [23] was used to download, organize the bibliog-
raphy, and eliminate duplicate references. Two reviewers 
(JP and CA) independently reviewed titles and abstracts 
for evaluating and selecting evidence, considering the 

inclusion criteria to select potential review sources. 
Then, they examined the full text of the studies. Any 
disagreement between the two reviewers was settled by 
consensus.

Data extraction
Two reviewers (JP and CA) independently extracted the 
data from the articles in a template developed follow-
ing the JBI guidelines [24], and previously pilot-tested. 
According to the review question, the template was 
designed with precise information about participants, 
concept, context, methodology, and essential results. Any 
disagreement (about 10% for the entire extraction pro-
cess) was resolved by consensus. The minimum data for 
the data extraction form included complete citation data 
(author, year, title, journal), country, participants/popula-
tion, sample characteristics, outcome variables, approach 
for social network intervention, context, study-oriented 
basic theory, the content of fostered interpersonal rela-
tionships, details of the intervention process, results (pri-
mary and secondary), and conclusions.

The analyzed external validity dimensions included 
replicability, applicability, and generalizability (Supple-
mentary table  S2). Replicability was analyzed with the 
Template for Intervention Description and Replication 
tool, TIDieR [25], covering 12 items (Supplementary 
Table S2). TIDieR score in each item was assessed utiliz-
ing 1 = reported and 0 = no reported. The total score of 
each study was obtained by adding the value of each item, 
and the score of each item was obtained by adding the 
value in each study. The Pragmatic-Explanatory Contin-
uum Indicator Summary model, PRECIS-2 [5], was used 
to evaluate the applicability of the interventions, consid-
ering nine items (Supplementary Table S2). Each domain 
was scored using a 5-point Likert scale: (1) Very explana-
tory, (2) Rather explanatory, (3) Equally pragmatic and 
explanatory, (4) Rather pragmatic, (5) Very pragmatic 
[5]. Generalizability was explored with the reach, effec-
tiveness, adoption, implementation, and maintenance 
framework (RE-AIM) (Supplementary Table S2) [26]. RE-
AIM score in each item was measured as follows: “Not 
reports = 0”, “Accurate reported = 1”, and “Misreport-
ing = 2”. The percentage of each dimension is reported by 
applying the following formula (criteria sum * 100/Num-
ber of items in each dimension).

Data analysis and presentation
A qualitative analysis of the evidence of the implementa-
tion process was carried out using a narrative method. 
The focus of the present scoping review was the char-
acteristics of the implementation process of the SNI. 
We did not quantify or measure the effectiveness of the 
interventions. The process evaluation was analyzed using 
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the TIDieR, PRECIS-2, and RE-AIM tools. The data are 
represented in tables and graphs with their respective 
qualitative analyses. As an intent to integrate findings 
from these three tools, the principles of implementa-
tion strategies proposed by Proctor et al. [20]. were used 
to indicate how replicable, applicable, and generalizable 
the SNI were in terms of the seven dimensions: actor, the 
action, action targets, temporality, dose, implementation 
outcomes, and theoretical justification.

Results
After the search, 755 citations were identified from all 
databases. After removing duplicates, we screened 403 
citations in the title and abstract; five studies met the 
inclusion criteria for full paper revision [27–31]. After 
this, two studies were excluded because PA or SB was not 
measured as the outcome variable in one study [31], and 
the other was not a SNI [30]. We identified and included 
three citations found by manual search [32–34], and 
one study was included for the researchers’ knowledge 
[35]. In total, seven studies were analyzed for this scop-
ing review. Figure  1 shows a flow diagram of publica-
tion identification, screening, eligibility assessment, and 
inclusion.

Characteristics of the studies
The seven studies were published between 2012 and 
2022, and six were published in the last six years (from 
2017 to 2022), indicating the relative newness of the 
social network approach to address PA and SB in chil-
dren and adolescents. All studies were developed in 
the school context and were conducted in high-income 
countries: three in England [32–34], two in the Neth-
erlands [27, 28], one in the United States [35], and one 
in Italy [29]. Three studies measured both PA and SB by 
accelerometry [32–34]; four studies measured only PA, 
three by accelerometry [27–29], and the other one by 
questionnaire [35]. Six studies were conducted using the 
randomized control trial design; the other used a quasi-
experiment design [35]. The age range of the population 
was 9–16 years old, with a total of 4046 participants in 
all the studies. Characteristics of the included studies are 
shown in Table 1.

Interventions details
The length of the interventions varied from 1-week [27, 
28] to 10 weeks [32–34]. Intervention strategies consisted 
of forming same-sex groups to obtain rewards related to 
PA levels of friends by direct and indirect reciprocity, col-
lective and individual levels of PA, and random reward 

Records identified from 
databases (n = 755):

Ebsco (n = 161)
Embase (n = 128)
Scopus (n = 353)
Lilacs (n = 108)
Eric (n = 5)

Records removed before 
screening:

Duplicate records removed (n 
= 352)

Records screened
(n = 403)

Records manually excluded (n = 
398)

Reports sought for retrieval
(n = 0)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 5)

Reports excluded: (n = 2)
Wrong outcome variable

Records identified from:
Citation searching (n = 3)
Already identified (n = 1)
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(n = 4)
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Fig. 1 PRISMA flow diagram illustrating the searching and selection process
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[29], training peer-nominated peers to promote, dissemi-
nate information for PA in the classroom [28], serving as 
support for increase PA and decrease SB [32–34], and 
creating PA-related digital content as vlogs [27] and CDs 
[35] for classmates. Two studies were conducted only on 
girls [33, 34]. The intervention model ASSIST (A Stop 
Smoking in Schools Trial) [36] was adapted to address PA 
and SB in three studies [32–34]. Six out of seven studies 
were based on individual approaches of SNI [27, 28, 32–
35]. Two studies were effective in increasing PA [29, 35], 
and one in increasing PA and reducing SB [34]. Charac-
teristics of the SNI are shown in Table 1.

Theoretical support for interventions and social function 
promoted
All studies reported a theoretical framework. These theo-
ries included Self-determination theory (SDT) with Self-
persuasion theory (SPT) [28], SDT with planned behavior 
theory (PBT) [27], diffusion of innovation theory (DOI 
theory) [32], SDT and DOI theory [33, 34], social cogni-
tive theory (SCT) [35], and social network theory [29]. 
The most frequent social functions or mechanisms pro-
moted were social influence [27–29, 32, 34, 35], followed 
by social support [32, 33, 35], social norms [27, 29, 37], 
social modeling [28], and social pressure [29].

Dimensions of external validity
Replicability
The intervention’s replicability was analyzed by TIDieR, 
and the summary is depicted in Table  2. All studies 
reported the items “Name”, “Why”, “What procedures”, 
“What materials”, “Who provided”, “How” and “When 
and how much”. The less reported items were “Tailoring”, 
“Modification”, and “How well actual”. The items “Where” 
and “How well planned” were reported in four and five 
studies, respectively. The most complete study reported 
11/12 items [32], followed by 10/12 items [35]. Two stud-
ies reported 9/12 items [27, 28]. The other three reported 
8/12 items [29, 33, 34].

Applicability
Precis-2 is a tool that evaluates how pragmatic or explan-
atory a study is as an indicator of SNI applicability. The 
nine items were assessed in each study, and the results 
are shown in Table  3. Very pragmatic items reported 
were Eligibility, Recruitment, and Primary outcome, 
all with a mean = 5.0. Rather pragmatic items reported 
were Flexibility of adherence (mean = 4.7) and Setting 
(mean = 4.6). Items considered equally pragmatic and 
explanatory were Flexibility of delivery (mean = 3.7) and 
Follow-up (mean = 3.1). The items reported as rather 
explanatory were Organisation (mean = 2.3) and Primary 

analysis (mean = 2.1). There were no items reported as 
very explanatory.

Six studies reached a Precis-2 score close to 4 or higher 
(between 3.8 and 4.3), indicating that these studies were 
Rather pragmatic [27, 28, 32–35]. The other study, with a 
Precis-2 score of 3.3, was classified as equally pragmatic 
and explanatory [29]. No studies were considered very 
explanatory, rather explanatory, or very pragmatic. That 
indicates that social network intervention tends to be 
pragmatic. The score of each study is compared with the 
general average of all the studies in each item of Precis-2 
(Fig. 2).

Generalizability
Generalizability was assessed with the RE-AIM tool. In 
each RE-AIM dimension, a percentage was made accord-
ing to the number of items reported in each dimen-
sion. The analysis by dimensions indicated that the less 
reported dimension was maintenance (organizational); 
only one study reported items related to this dimen-
sion [29]. Low percentages, under 50%, were reported 
in the dimensions of effectiveness, adoption (setting), 
and maintenance (individual). The dimensions of Reach, 
Adoption (staff), and Implementation had percentages 
above 50% (see Fig. 3).

In each study, the percentage of compliance with each 
dimension and an average of all the dimensions together 
were analyzed (see Table  4). The maximum RE-AIM 
score was 61.2% [34], followed by 55.4% [27], and 51.7% 
[33]. Only these three studies had a RE-AIM score above 
50%. The minimum RE-AIM scores were 26.2% [35] and 
29.5% [29]. The other two studies had RE-AIM scores of 
38.7% [28] and 46.6% [32].

Integration/intervention details
Following the recommendations for specifying and 
reporting implementation strategies in intervention stud-
ies, the evaluated dimensions of external validity were 
integrated with the domains specified to operationalize 
strategies: The actor, the action, action targets, temporal-
ity, dose, implementation targets affected, and theoretical 
justification [20]. Table  5 depicts each domain accord-
ing to reproducibility, applicability, and generalizability 
purposes.

Discussion
This scoping review aimed to evaluate and synthesize the 
implementation process of social network interventions 
to modify physical activity and sedentary behaviors in 
childhood and adolescence. Several findings were identi-
fied in the scoping review and are presented in the fol-
lowing sections. The analyzed SNI for PA and SB have 
been reported with high replicability (TIDieR), were 
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Fig. 2 PRECIS‑2 wheels for the analyzed studies
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conducted pragmatically, i.e., with very similar condi-
tions to real settings (PRECIS-2), and the report of some 
RE-AIM domains support the generalizability of SNI.

Theoretical support for interventions
The most frequent theoretical framework reported in the 
interventions was the self-determination theory (SDT), 
used in four out of the seven analyzed studies along 
with other theories [27, 28, 33, 34]. The SDT is based 
on intrinsic or autonomous motivation and psychologi-
cal needs as relation, autonomy, and competence [38]. 
Recently, a systematic review found that SDT-based 
interventions improved different health domains [39]. In 
children and adolescents, the evidence suggests that SDT 
constructs help to explain physical activity behavior [40].

Diffusion of innovation theory (DOI) was used as a 
theoretical framework in other social network inter-
ventions [32–34]. DOI theory is considered relevant 
for social network interventions [16] since it is helpful 
to explain how new ideas and practices spread within 
the social network [41, 42]. Likewise, integrating the 
theory of social networks with DOI theory has been 

suggested to improve the implementation of interven-
tions, achieving a comprehensive approach [43]. In the 
present scoping review, two interventions applied a 
combination of SDT and DOI theory [33, 34]. However, 
only the study of Sebire et al. (2018) positively affected 
PA and SB.

Other theories, such as social cognitive theory (SCT), 
theory of planned behavior (TPB), and self-persuasion 
theory (SPT), were used to inform the interventions. 
However, only one study reported positive effects on 
PA [35]. However, SCT has been previously used in 
interventions for PA and obesity with no significant 
results, and low efficacy [44, 45]. The theoretical sup-
port for SNI is required not only for identifying those 
constructs to intervene during the implementation pro-
cess and how they interact with each other to influence 
the outcome of interest but also, more importantly, 
for helping to explain how patterns of the social sys-
tem may be modified by fostering or intensifying some 
social interaction mechanisms to optimize the system 
behavior. This perspective implies the adoption of the 
systems lens for using theoretical frameworks for com-
plex interventions [46].

Fig. 3 Summary of reporting RE‑AIM dimensions

Table 4 Percentage of completeness report of RE‑AIM dimensions in the analyzed studies

Study Reach Effectiveness Adoption 
(setting)

Adoption (staff) Implementation Maintenance 
(individual)

Maintenance 
(organizational)

Mean

Proestakis, 2018 [29] 25 30 37.5 22.2 44.4 33.3 14.3 29.5

Bell, 2017 [32] 37.5 40 37.5 66.7 77.8 66.7 0.0 46.6

Woudenberg, 2018 [28] 62.5 50 25 66.7 33.3 33.3 0.0 38.7

Woudenberg, 2020 [27] 75 50 62.5 77.8 55.6 66.7 0.0 55.4

Jago, 2021 [33] 75 70 50 66.7 33.3 66.7 0.0 51.7

Sebire, 2018 [34] 75 80 62.5 66.7 77.8 66.7 0.0 61.2

Barr‑Anderson, 2012 [35] 37.5 10 25 33.3 77.8 0.0 0.0 26.2
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Interpersonal relationships promoted
The social mechanism most promoted in the studies 
included in this review was social influence, analyzed 
in all the studies except for the study of Jago et al. [33]. 
This finding is consistent with what has been pointed 
out in the literature about the role of social influence 
in the relationship between health behavior and social 
networks [47]. The evidence shows that social influence 
is positively associated with health behaviors in school 
adolescents [9] and that individual PA levels may result 
from the influence of friends and peer [12, 14, 15]. The 
other social mechanisms reported in the studies included 
social norms, social pressure, social support, and social 
modeling. The identification of these mechanisms is a key 
step to define the implementation of strategies [8]. How-
ever, it is difficult to determine the actual social mecha-
nisms responsible for behavioral changes due to social 
networks’ inherent, complex dynamics and their natural 
evolution [47].

Types of social network interventions
The identification of the social network intervention 
approach used is an important aspect to understand 
the implementation process, since each typology of SNI 
describes different strategies to be implemented [16]. Six 
out of seven studies were based on individual approaches 
of SNI. Generally, researchers used friend’s nomination 
to identify the agents by a network parameter (central-
ity) and then trained them to implement strategies within 
the network for behavior change; two of these studies had 
positive effects [34, 35]. This type of SNI is supported by 
the most substantial evidence of effectiveness in the adult 
population [8]. The study that used a social approach 
based on the specific type of induction and alteration 
based on reciprocity positively affected the PA level [29]. 
A review of SNI for health behaviors in adults identified 
that the social approach, especially induction, was the 
most frequent SNI typology used [8].

In the present review, two interventions used “close-
ness centrality”: influence agents closely connected to all 
other network members [27, 28]. Four interventions used 
“indegree centrality”: influence agents who received the 
most nominations or were popular in the network [32–
35]. This strategy is supported by the fact that popularity 
in social networks has been associated with engagement 
in health behaviors and significant associations for pre-
dicting health behavior [9]. However, the SNI type’s effec-
tiveness for behavior change still requires more research 
attention.

It is important to note that previous evidence synthe-
ses have also explored PA interventions based on peer-
to-peer approaches [48, 49]. Studies analyzed in these 

reviews applied diverse peer-leadership approaches, 
where leaders were trained to foster PA among peers. 
In these studies, the peer leader was identified using 
different criteria than those applied in SNI, i.e., apply-
ing teacher criteria or based on the student’s leader-
ship skills. The difference with these reviews is that our 
scoping review focuses on those interventions in which 
sociometric data from networks is used to learn from 
the community, a particular characteristic of SNI [16]. 
In other words, the difference lies in the methods used 
to identify who delivers the strategies. For this review, we 
strictly adhere to the definition of SNI, in which network 
information is required to inform the design of the inter-
vention [16].

It is worth noting that four of the seven studies were 
identified using manual search and previous knowledge 
of the researchers. This may be explained by the fact 
that these studies do not include the term of social net-
work intervention in the title or abstract. However, in the 
methods section, authors describe the procedures that fit 
with the operational definition of SNI [32–35].

External validity: replicability
In this scoping review, the replicability of interventions 
was analyzed by the TIDieR tool, and most of the items 
were appropriately reported. In general, all the SNI had 
good replicability scores. However, “Tailoring”, “Modi-
fication”, and “How well actual” were the items with the 
lowest frequency of reporting, crucial aspects for assess-
ing intervention fidelity, adherence, and adverse events. 
These items are useful to complete the description of 
the implementation process and should be addressed 
in future studies. Similar findings about frequencies of 
complete reports have been documented in overviews 
of systematic reviews [50, 51]. Even though the analyzed 
studies had acceptable replicability, more complete and 
accurate reporting could reduce research waste, improve 
evidence synthesis, and implementation in other contexts 
[52].

External validity: applicability
Applicability was assessed with Precis-2; in general, 
SNI tended to be pragmatic. There were no studies con-
sidered rather explanatory or very explanatory. Social 
network interventions have the particularity of using 
established networks, in this case, the classrooms. This 
allows many elements to be pragmatic. In this review, the 
most pragmatic items were “Eligibility”, “Recruitment”, 
and “Primary outcome”. At the same time, “Follow-
up” tends to be equally pragmatic and explanatory, and 
“Organisation” and “Primary analysis” tend to be rather 
explanatory. These results differ from other reviews 
where “Primary analysis” tends to be more pragmatic [53, 
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54], and “Eligibility”, “Organisation”, and “Follow-up” tend 
to be more explanatory in primary health care [53, 54].

In this review, two studies considered pragmatic posi-
tively affected PA [34, 35]. However, the most explana-
tory study also positively improved PA in adolescents in 
SNI [29]. A systematic review concluded that pragmatic 
trials were ineffective in improving PA in children [55], 
and others concluded that more pragmatic studies were 
associated with smaller increases in PA [56]. It is worth 
mentioning that in most cases, SNI has aspects that are 
inevitably considered explanatory in social networks. For 
instance, although the interventions were implemented 
in usual school settings, characteristics of the social net-
work of students are not commonly analyzed to inform 
pedagogical interventions. Therefore, this exploration 
could be considered explanatory.

External validity: generalizability
Generalizability was assessed with RE-AIM. Overall, 
three RE-AIM domains (reach, adoption (staff), and 
implementation) support an acceptable level of the gen-
eralizability of findings. The report of the rest of the 
dimensions needs to be improved, particularly mainte-
nance (organizational). The percentage mean for studies 
varied from 26.6% [35] to 61.2% [34]. The most reported 
dimension was reach with 55%, adoption (staff) and 
implementation both with 57%, and the least reported 
was maintenance (organizational) with only 2%. Previ-
ous systematic reviews have also found that Reach is the 
dimension where more items are reported in PA school 
interventions among adolescents [57]. In specific popu-
lations, such as indigenous youth, the result was differ-
ent. A review concluded that the dimensions of reach 
and implementation were the most poorly reported in 
PA interventions [58]. However, items could have been 
better described with more information [57], while the 
dimension of maintenance is the most poorly reported 
[59]. In this regard, it has been pointed out that mainte-
nance is one of the most challenging elements for physi-
cal activity interventions in schools since it requires the 
integration of multi-stakeholder perspectives from class-
room, school, and policy levels [60].

External validity: integration
All the analyzed studies were conducted in schools, rein-
forcing the premise that the school setting offers a good 
opportunity to promote health and prevent disease [61]. 
In the analyzed SNI studies, students enacted the strate-
gies deployed in their social networks in real-world edu-
cation settings. Social interactions are the core of SNI. 
However, students should sometimes receive training 
to improve their social skills and unfold social mecha-
nisms to promote the intended behaviors. Since social 

learning skills are part of the learning objective in school 
settings, SNI fits the requirements for implementation 
within schools. Although the analyzed studies specify the 
intervention time, the exposure dose, and other relevant 
aspects for external validity, social interactions occur 
naturally during school hours and are not restricted 
to educational intentions. Therefore, it is a challenge 
to effectively register the quantity and quality of social 
interactions that may occur during school days that have 
yet to be planned within the study. In addition, there is 
evidence of the effectiveness of SNI in the short and long 
term (more or less than six months) in some health-
related behaviors [8]. All the studies analyzed in the 
present scoping review had a duration of no more than 
ten weeks of intervention, and three of them reported 
positive effects on PA in interventions between 6 and 
10 weeks [29, 34, 35]. The SNI for PA and SB tend to be 
conducted with high external validity in the domains of 
actor, action targets, temporality, dose, and theoretical 
justification. The domains of action and implementation 
outcomes need to be improved in the reports for SNI 
replicability, applicability, and generalizability.

It is worth indicating that when integrating the three 
dimensions of external validity according to the domains 
proposed to describe the implementation of strategies 
[20], there is a risk of omitting relevant aspects of each 
intervention. This, added to the need to attend to contex-
tual conditions, as suggested from the systems perspec-
tive [18], implies that a reading of the context must be 
carried out to adapt and contextualize the implementa-
tion of the strategies.

The findings of this scoping review contribute to the 
initiative of whole systems approaches for physical activ-
ity promotion [62] because tools such as social network 
analysis are used to understand systems as a central 
issue within implementation science [17]. Its application 
by public health and educational practitioners requires 
adopting a system approach [46], e.i., embracing the 
uncertainty and unpredictable nature of the relationship 
between actions and their consequences. From this per-
spective, SNI needs to be understood as events within 
the system [63]. Since schools are complex social systems 
[64], SNI requires identifying particular social dynamics 
within the network and being attentive enough to recog-
nize changes produced by the system during the inter-
vention [46]. For instance, the identification of central 
actors within the social network may be used to activate 
“leverage points” [65] that generates meaningful changes 
in the social systems of students [66]. In this regard, inte-
grating context- and practice-based evidence is encour-
aged. Regarding implications for research, the present 
review’s findings help identify aspects to be explored in 
future research. Among these aspects, examining social 
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network mechanisms and studies about the effectiveness 
and implementation processes of the SNI typologies, for 
both PA and SB, are elements to study in greater depth. 
Also, future research should be focused on SNI as a com-
plementary component along with other participatory 
strategies and system mapping methods to better align 
with the whole system approach.

This review presents some limitations. First, the 
researchers used tools to evaluate replicability, applica-
bility, and generalizability. However, this could have been 
more accurate if the program implementers had par-
ticipated in the task. Second, all the SNI analyzed were 
conducted in school settings. The present review did not 
identify other spheres of socialization, such as neighbor-
hoods, sports teams, churches, and the like. A third lim-
itation is that in this scoping review, and as part of the 
narrative description of findings about the implementa-
tion process, the direction of the effect of the interven-
tions has been mentioned, but not extensively analyzed. 
This procedure is usually done in systematic reviews of 
the effectiveness of interventions, as previously con-
ducted in the field of SNI [8]. Among the strengths, inte-
grating the three tools used as dimensions of external 
validity gave a novel approach to evaluate intervention 
studies from the D&I research perspective. Also, con-
sidering that diverse local circumstances define social 
network processes, structures, and dynamics, it is chal-
lenging to generalize these interventions. In this regard, 
the present scoping review highlights essential aspects of 
SNI. Endeavors to scale up SNI must pay special atten-
tion in the implementation process to identify these 
local circumstances responsible for the social dynamics 
unfolding in the networks.

Conclusions
All the analyzed SNI were theory-driven interven-
tions, and most were based on the combination of SDT 
with other theories like diffusion of innovation theory, 
self-persuasion theory, and theory of planned behavior. 
Other supporting theories were social cognitive theory 
and social network theory. The most frequent content 
of the interpersonal relationships or social mechanisms 
fostered in the studies was social influence, and most of 
the studies were based on individual approaches of SNI. 
The analyzed SNI for PA and SB in adolescents tend to 
be reported with high replicability. These studies were 
conducted pragmatically, i.e., with very similar condi-
tions to real settings. And the RE-AIM domains of reach, 
adoption (staff), and implementation support the gener-
alizability of SNI, while the report of the domain of main-
tenance (organizational) needs to be improved. Some 
domains of the principles of implementation strategies of 
SNI had acceptable external validity (actor, action targets, 

temporality, dose, and theoretical justification). The 
domains of action and implementation outcomes need to 
be improved in the reports for SNI replicability, applica-
bility, and generalizability.
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