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Abstract 

Family‑based obesity management interventions targeting child, adolescent and parental lifestyle behaviour modi‑
fications have shown promising results. Further intervening on the family system may lead to greater improvements 
in obesity management outcomes due to the broader focus on family patterns and dynamics that shape behaviours 
and health. This review aimed to summarize the scope of pediatric obesity management interventions informed 
by family systems theory (FST). Medline, Embase, CINAHL and PsycInfo were searched for articles where FST was used 
to inform pediatric obesity management interventions published from January 1980 to October 2023. After removal 
of duplicates, 6053 records were screened to determine eligibility. Data were extracted from 50 articles which met 
inclusion criteria; these described 27 unique FST‑informed interventions. Most interventions targeted adolescents 
(44%), were delivered in outpatient hospital settings (37%), and were delivered in person (81%) using group session 
modalities (44%). Professionals most often involved were dieticians and nutritionists (48%). We identified 11 FST‑
related concepts that guided intervention components, including parenting skills, family communication, and social/
family support. Among included studies, 33 reported intervention effects on at least one outcome, including body 
mass index (BMI) (n = 24), lifestyle behaviours (physical activity, diet, and sedentary behaviours) (n = 18), mental health 
(n = 12), FST‑related outcomes (n = 10), and other outcomes (e.g., adiposity, cardiometabolic health) (n = 18). BMI 
generally improved following interventions, however studies relied on a variety of comparison groups to evaluate 
intervention effects. This scoping review synthesises the characteristics and breadth of existing FST‑informed pediatric 
obesity management interventions and provides considerations for future practice and research.
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Background
Obesity is a major public health concern affecting all age 
groups [1]. The high global prevalence of childhood over-
weight and obesity is concerning given known impacts 
on several body systems, including the cardiovascular, 
pulmonary, endocrine, gastrointestinal and musculo-
skeletal systems [2]. Obesity persists from childhood into 
adulthood [3] resulting in increased risk of morbidity and 
mortality [4, 5]. In addition to its bearings on physical 
health, childhood overweight and obesity are associated 
with poor psychosocial outcomes [2, 6]. Given its mul-
tiple immediate and long-term consequences, managing 
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overweight and obesity in children and adolescents 
through effective interventions is a priority.

Most pediatric obesity management interventions fall 
within the umbrella of family-based approaches, target-
ing specific lifestyle behaviours (e.g., diet, physical activ-
ity) for obesity management and including at least one 
family member (e.g., a parent) in addition to the tar-
get child. Family-based behavioural interventions have 
shown improvements in lifestyle behaviours and in obe-
sity-related outcomes [7–10]. However, these interven-
tions may have limited effects if they fail to address the 
family patterns and dynamics that shape lifestyle behav-
iours [11].

Family Systems Theory (FST) has gained attention in 
pediatric obesity management [12]. Derived from gen-
eral systems theory, FST focuses on understanding the 
interrelationships between elements within a system 
(e.g., the dynamics of a family unit, communication, and 
problem-solving). It views families as complex systems in 
which events or changes in one family member influence 
other interrelated parts of the system [11]. FST explic-
itly recognizes the key roles of family-level influences on 
children’s lifestyle behaviours and changes therein, with 
the goal of promoting health and managing obesity [13]. 
The integration of a family systems approach in pedi-
atric obesity management interventions may increase 
their efficacy and sustainability by targeting core family 
dynamics that challenge lifestyle modifications required 
for obesity management [12]. A preliminary search of 
published systematic reviews on family-based obesity 
management interventions revealed a limited focus on 
family systems approaches with few reviews identifying 
specific intervention components consistent with FST 
[10, 14–18]. Family systems concepts (e.g., interpersonal 
dynamics, family functioning, family problem-solving) 
were infrequently mentioned or only discussed narrowly 
[12]. Moreover, despite the potential benefits of using 
FST, clinicians have reported a lack of clarity regarding 
how to apply FST in the context of pediatric obesity man-
agement [13].

This scoping review addresses the following overarch-
ing question: How has FST been used in the context of 
pediatric obesity management interventions? Specifically, 
this review identifies 1) who is targeted by existing FST-
informed interventions; 2) settings where they have been 
implemented (primary, specialty/tertiary, community); 3) 
delivery format (e.g., group vs. individual, parents-only 
vs. child-only vs. family) and professionals involved in 
the implementation of these interventions; 4) FST-related 
concepts that are integrated into interventions and tools 
used to measure these concepts; and 5) effects of FST-
informed approaches on obesity outcomes and on FST-
related concepts.

Methods
A scoping review of the literature was conducted fol-
lowing the Joanna Briggs Institute (JBI) methodology 
[19], and the PRISMA-ScR and PRISMA-S guidelines for 
searches [20, 21].

Search strategy
A comprehensive search strategy was used. An academic 
health sciences librarian (FF) conducted a preliminary 
search that allowed us to analyse titles, abstracts, and 
index terms of isolated papers in order to refine our scop-
ing review questions and define the final search strategy. 
Although we initially wanted to use a broad approach to 
the definition of FST, for feasibility reasons, we narrowed 
our review to articles that explicitly mention the use of 
FST to inform the development of obesity management 
interventions [12]. Similarly, although we initially wanted 
to include both prevention and management interven-
tions, we narrowed our review to interventions focusing 
on obesity management (i.e., children and adolescents 
with overweight or obesity). Following these refinements, 
a final search strategy was developed by FF and a peer 
review of the search strategy was conducted by a sec-
ond academic health sciences librarian using the PRESS 
(Peer Review of Electronic Search Strategies) guideline 
[22]. After minor revisions, the final search was run in 
Medline, Cumulative Index to Nursing and Allied Health 
Literature (CINAHL) Embase, and PsycInfo on April 4, 
2020. Duplicates across databases were removed in End-
Note using a simplified method described by Bramer 
et  al. [23] and additional duplicates were identified in 
Rayyan [24]. Our search was based on three main con-
cepts, namely family systems, pediatric obesity, and inter-
ventions. The full search strategies for all four databases 
are presented in Supplemental Table  1. We also exam-
ined reference lists and citations of included studies for 
further pertinent studies that were not captured through 
our database searches. This overall search strategy was 
implemented for studies published between January 
1980 and April 2020. No additional limits or search filters 
were used. In October 2023, we updated our review by 
conducting the same search in Medline to identify pub-
lications indexed between April 4, 2020 and October 27, 
2023, the date of this search. We also searched for arti-
cles published in the last 3  years that cited previously 
identified research protocol articles of FST-informed 
obesity management interventions. This scoping review 
thus includes articles published between January 1980 
and October 2023; this date range was selected to cap-
ture early family systems interventions following the 
increased recognition by the early 1990’s of the role of 
families in childhood obesity [25].
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Inclusion and exclusion criteria
Details regarding inclusion and exclusion criteria are pre-
sented in Table  1. Articles that used FST to inform the 
design of a pediatric obesity management intervention or 
program were included. Specifically, we included publica-
tions describing obesity management interventions that 
focus on children aged 2 to 18 years, with overweight or 
obesity, the direct involvement of at least one adult family 
member, and the explicit statement of a family systems-
related theory, model, and/or framework [12]. Review 
papers, case studies, texts, opinion papers, letters and 
gray literature were excluded.

Study selection
EndNote (Thomson Reuters, New York, USA) was used 
to manage records identified from the literature search. 
Search results from all databases were combined, and 
duplicates were removed. Records were then imported 
into Rayyan [26] to manage decisions on inclusion/exclu-
sion. For the updated search covering the period of April 
2020 to October 2023, we used Covidence, a web-based 
collaboration software platform to manage the flow 
of records in review studies. Titles and abstracts were 
screened for inclusion by two out of four independent 

reviewers (NWI, KC and 2 research assistants), followed 
by screening of full-text by two of the same reviewers. 
Discordances at both stages were settled by the senior 
author (AVH).

Data extraction, analysis and synthesis
Data extraction, analysis and synthesis were conducted 
by two reviewers (NWI, KC) and verified by the sen-
ior author. An adaptation of the JBI data extraction 
instrument was used to import data into a table with 
the following fields based on the research questions: 
country and name of intervention; sample size (if appli-
cable); study design; target population (e.g., age/sex of 
child, family members targeted, racial/ethnic groups, 
etc.); type of care setting (e.g., community, hospital); 
description and duration of the intervention; delivery 
format of the intervention (e.g., group vs. individual, 
parents-only vs. child/teen-only vs. family); profes-
sionals involved in the intervention; Family Systems 
related theory or framework and other theories used to 
inform the intervention; specific Family Systems con-
cepts used (e.g., family dynamics, family functioning, 
parenting styles, etc.); and measurment of family con-
cepts. The results of articles that reported intervention 

Table 1 Inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

Concept ‑ Explicitly mentions the use of FST to inform the design 
and development of a pediatric obesity management interven‑
tion:
‑ Family theories included in our search strategy were those 
identified by Skelton et al. [12] in their review of family theories 
utilized in childhood obesity research, namely FST, Circumplex 
Model of Family Functioning, Double ABCX Model of Family 
Stress, Family Stress Model of Economic Strain, Family Develop‑
ment Theory, and Ecologic Systems Theory
‑ Additional family theories included are: General Systems 
Theory, Calgary Family Assessment / Intervention Model, Sys‑
temic Family Therapy

‑ No explicit mention of FST or related theory in the design 
and development of the pediatric obesity management inter‑
vention
‑ No direct involvement of family members (e.g., school‑based 
intervention with no or minimal family involvement)

Participants ‑ Children and adolescents of both sexes, between the ages 
of 2–18 years
‑ Children and adolescents with overweight or obesity 
as per the definition in original articles
‑ Targets at least one adult family member with or without 
the identified child/adolescent with overweight/obesity

‑ Children less than 2 years of age
‑ Children and adolescents without overweight or obesity (e.g., 
prevention interventions)
‑ No direct involvement of family members

Context ‑ Research conducted in any country or healthcare system, 
in any setting where healthcare may be delivered (e.g., inpatient 
and outpatient clinics, the community, home‑based settings, 
etc.)
‑ Publications that dated between January 1980 and October 
2023
‑ All socioeconomic status and sociocultural factors were 
considered

Types of Sources ‑ Primary research articles published in peer‑reviewed journals
‑ Any language
‑ Quantitative, qualitative and mixed methods designs
‑ Published study protocols

‑ Case studies
‑ Opinion papers
‑ Letters
‑ Gray literature
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effects on outcomes were summarized in a separate 
table, including intervention effects on family systems 
concepts, mental health, lifestyle behaviours, body 
mass index (BMI) and other outcomes examined. The 
type of control group was classified as not applica-
ble (no control group), waitlist control, usual care, or 
intervention control group, with descriptors provided 
when available. Intervention effects were summarised 
based on whether an improvement, a deterioration, or 
the absence of changes on outcomes were reported. No 
standardised metrics for outcomes were sought given 
the diversity of included studies.

All data extracted from articles were compiled using 
counts and proportions to answer our research ques-
tions. A conventional inductive content analysis was 
completed [27] in order to identify and summarize 
the FST-related concepts that were intervened upon 
in included studies. To do so, keywords and descrip-
tive texts were extracted from the studies’ interven-
tion descriptions and grouped into categories with 
similar content; once complete, these categories were 
individually labelled to represent different FST-related 
concepts.

Results
Database and citation searches allowed us to identify 
6053 records after the removal of duplicates, with a total 
of 50 articles that met inclusion criteria (Fig.  1). The 
most common reasons for exclusion were the absence of 
FST-related theory in the development of the interven-
tion, and interventions not focusing specifically on chil-
dren/adolescents with overweight/obesity. Among the 
included studies, all were published in English, 14 were 
descriptive articles (e.g., study protocols), 33 reported on 
at least one measured intervention outcome, 3 used qual-
itative post-intervention exploratory designs, and one 
included baseline data only. Supplemental Table  2 pro-
vides a summary of the 50 studies included in this review. 
Among included studies, we identified 27 unique FST-
informed interventions which are presented in Table 2.

Who is targeted by existing FST‑informed interventions?
Of the 27 unique interventions, 3 (11%) targeted pre-
school children exclusively, 7 (26%) targeted school-aged 
children exclusively, and 12 (44%) targeted adolescents 
exclusively. In addition, one intervention (4%) targeted 
both preschool and school-aged children, while 4 (15%) 

Fig.1 PRISMA flow diagram
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targeted both school-aged children and adolescents. 
Twenty-three interventions (85%) targeted the child/
adolescent and at least one parent/guardian, and the 
remaining 4 interventions (15%) targeted a parent/guard-
ian without the index child/adolescent. Five interven-
tions (19%) were designed for families with low incomes 
or living in underserved areas. Some interventions tar-
geted specific ethnic or population sub-groups, including 
4 interventions (15%) for African American families, 3 
(11%) for Latin American families, one for Hispanic and 
Black families, and one for female adolescents only.

In which settings are FST‑informed approaches 
implemented?
All studies were conducted in Western countries, includ-
ing the USA, Europe, and Canada. Four different inter-
vention settings were identified: outpatient hospital 
(37%, n = 10), community-based (26%, n = 7), pediatric 
obesity management center (7%, n = 2), and home-based 
(7%, n = 2). An additional 6 interventions (22%) relied on 
a combination of settings, 4 of which included a home-
based component (15%).

How are FST‑informed interventions delivered, and which 
professionals are involved?
Intervention duration ranged from 1.5 to 24  months 
(median of 6  months). Most interventions were deliv-
ered entirely in person (81%, n = 22). Three interven-
tions (11%) used a combination of in-person and virtual/
online sessions, one intervention combined in-person 
and telephone delivery, and one intervention was deliv-
ered entirely over the phone. Twelve interventions (44%) 
were group-based, 6 (22%) were delivered individually, 
and 9 (33%) used a combination of group and individual 
sessions.

In terms of in-session participation, 12 interventions 
(44%) comprised sessions that included the child/ado-
lescent together with at least one adult family member at 
all times, whereas another 11 (41%) had a mix of parent-
only, child/adolescent-only, and parent–child/adolescent 
sessions. The remaining 4 interventions (15%) included 
only parents in their intervention, without the child/
adolescent.

Interventions were delivered by a wide range of health 
professionals, and commonly involved two or more pro-
fessionals. These included dieticians/nutritionists (48%, 
n = 13), licensed counsellors/therapists (30%, n = 8), psy-
chologists (30%, n = 8), sports trainers and exercise spe-
cialists (30%, n = 8), students in different health-related 
fields (22%, n = 6), nurses (19%, n = 5), pediatricians (15%, 
n = 4), occupational therapists (7%, n = 2), physiothera-
pists (7%, n = 2), social workers (7%, n = 2), health educa-
tors (4%, n = 1), and behaviouralists (4%, n = 1). Moreover, 

7 of the interventions (26%) included other non-health-
related professionals (e.g., local parks and recreation 
staff, prevention managers, and trained facilitators with 
unspecified backgrounds), or did not specify the profes-
sionals involved.

Which FST‑related concepts are included in interventions 
and how are these concepts measured?
A detailed description of the 11 FST-related concepts 
identified across interventions, including definitions 
and examples of how they were integrated within inter-
ventions, is presented in Table  3. The most common 
concepts related to parenting skills (59%, n = 16), family 
communication (52%, n = 14), and social/family support 
(48%, n = 13). Other concepts included family function-
ing (37%, n = 10), parental role modelling (30%, n = 8), 
autonomy support (22%, n = 6), shared decision-making 
(19%, n = 5), home environment (22%, n = 6), empow-
erment (11%, n = 3), family goal setting (26%, n = 7), 
and family problem solving (22%, n = 6). Some studies 
reported in-depth descriptions of how FST-related con-
cepts were integrated while others did not. Few studies 
included pre- or post-intervention measurements of FST-
related concepts as shown in Table 3.

What are the effects of FST‑informed interventions?
Of the 50 articles reviewed, 33 reported on at least one 
intervention outcome, including BMI or BMI z-scores 
(n = 24), lifestyle behaviours (physical activity, diet, and 
sedentary behaviours) (n = 18), mental health (n = 12), 
FST-related outcomes (n = 10), and other outcomes (e.g., 
waist circumference, heart rate, blood pressure, cardio-
vascular fitness) (n = 18) (Table 4).

As shown in Table  4, among studies that reported on 
BMI outcomes, virtually all studies with comparisons to 
baseline values or to waitlist control groups found post-
intervention improvements in BMI. For studies that 
compared BMI to usual care or control interventions, 
6 reported improvements, 4 reported no differences, 
and 1 reported worse outcomes in the FST intervention 
compared to the control group. For studies examining 
changes in physical activity, 4 out of 5 studies that used 
baseline or waitlist control groups reported improve-
ments, whereas only 6 out of 11 studies with usual care 
or control intervention comparisons reported improve-
ments in physical activity, and other studies reported 
no differences. For sedentary behaviour outcomes, 3 out 
of 4 studies using baseline or waitlist controls reported 
improvements, whereas no differences were found in 
the 2 studies with usual care or control interventions. 
Among studies that examined dietary outcomes, most 
found no difference, except for 2 studies with usual care 
or control intervention comparisons, and one relying 
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Table 4 Outcome results for interventions that included an evaluative component (n = 33)

FST‑informed 
Interventions 

References Comparison 
Group(s)

FST 
Outcomes

Mental Health 
Outcomes

BMI / zBMI 
Outcomes

Physical 
Activity 
Outcomes

Sedentary 
Behaviour 
Outcomes

Diet 
Outcomes

Other 
Outcomes

ENTREN‑F Rojo, 2022 [31] ‑ CI (CBT)
‑ CI (Behav. 
monitoring)

n/a n/a n/a n/a n/a n/a Attendance rate

Exergaming 
for Health

Christison, 
2016 [32]

‑ UC (Class‑
room cur‑
riculum)

n/a Self‑esteem =
(vs. BL)
Self‑worth +
(vs. BL)

=
(vs. UC)

=
(vs. UC)

=
(vs. UC)

=
(vs. BL)

Blood pressure, 
heart rate, 
cardio‑vascular 
fitness

Familias Uni‑
das (United 
Families for 
Health and 
Wellness‑
FUHW)

Prado, 2020 
[33]

‑ UC (Commu‑
nity practice)

Family com‑
munication + 
(vs. UC)
Parent in‑
volvement + 
(vs. UC)

n/a =
(vs. UC)

=
(vs. UC)

n/a =
(vs. BL)

Parental BMI 
and parental 
diet

Perrino, 2022 
[34]

‑ UC (Commu‑
nity practice)

n/a n/a n/a n/a +
(vs. BL)

n/a n/a

Family Con‑
nections (FC)

Estabrooks, 
2009 [44]a

‑ CI (Group 
based)
‑ CI (workbook)
‑ CI (phone 
based)a

n/a Eating disorder 
behavior
=
(vs. BL) for all 
3 intervention 
groups

+
(vs. BL) for all 
3 intervention 
groups

+
(vs. BL) 
only for phone 
based CI

n/a =
(vs. BL) for all 
3 intervention 
groups

n/a

Zoellner, 2022 
[46]

‑ CI (Behavioral 
modification)

n/a QOL=
(vs. BL and CI)

=
(vs. BL and CI)

=
(vs. BL and CI)

n/a =
(vs. BL and CI)

Engagement 
in interven‑
tion, BP (child 
and parent), 
waist circumfer‑
ence (parent)

Family Weight 
School Model

Nowicka, 2008 
[47]

‑ WLC n/a n/a +
(vs. WLC)

n/a n/a n/a n/a

Fit Kids / 
Fit Families 
(FKFF)

Joosse, 2008 
[48]

n/a n/a Self‑esteem
+ (vs. BL)

+
(vs. BL)

+
(vs. BL)

+
(vs. BL)

n/a Body circumfer‑
ence

Lighter Living 
Program (LiLi)

Orban, 2014 
[51]

n/a n/a n/a =
(vs. BL)

n/a n/a n/a n/a

Mind, Exer‑
cise, Nutrition, 
Do it! (MEND)

Law, 2014 [54] n/a n/a Self‑esteem
+ (vs. BL)

+
(vs. BL)

n/a n/a n/a n/a

Sacher, 2010 
[55]

‑ WLC n/a Self‑esteem +
(vs. WLC)

+
(vs. WLC)

+
(vs. WLC)

+
(vs. WLC)

n/a Waist circumfer‑
ence, BP, heart 
rate

Wilson, 2019 
[53]

n/a +
(vs. BL)

n/a n/a n/a n/a +
(vs. BL)

n/a

Motivational 
+ Family 
Weight loss 
Intervention 
(M+FWL)

Kitzman‑
Ulrich, 2011 
[56]

‑ UC (Health 
education)

=
(vs. BL)

n/a +
(vs. UC)

+
(vs. UC)

n/a +
(vs. UC)

n/a

Multi‑
disciplinary 
Treatment 
Program

Bocca, 2014 
[58]

‑ UC (Health 
education 
and pediatri‑
cian follow up)

n/a Health‑related 
QOL
+ (vs. UC)
Mental health
‑ (vs. UC 
and BL)

+
(vs. UC)

+
(vs. UC)

n/a n/a Waist circumfer‑
ence, % of body 
fat

Bocca, 2018 
[59]

‑ UC (Health 
education 
and pediatri‑
cian follow up)

n/a n/a +
(vs. UC)

n/a n/a =
(vs. UC)

n/a
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Table 4 (continued)

FST‑informed 
Interventions 

References Comparison 
Group(s)

FST 
Outcomes

Mental Health 
Outcomes

BMI / zBMI 
Outcomes

Physical 
Activity 
Outcomes

Sedentary 
Behaviour 
Outcomes

Diet 
Outcomes

Other 
Outcomes

Multifamily 
Therapy + 
Psycho‑edu‑
cation

Kitzman‑
Ulrich, 2009 
[60]

‑ CI (Psycho‑
education)
‑WLC

Conflict
‑
(vs. CI 
and WLC)

n/a =
(vs. CI and BL)

n/a n/a ‑
(vs. CI and BL)

n/a

Multi‑sys‑
temic Therapy

Naar‑King, 
2009 [62]

‑ CI (Group 
weight‑loss 
intervention)

n/a n/a +
(vs. CI)

n/a n/a n/a % overweight, 
% body fat

Ellis, 2010 [61] ‑ CI (Group 
weight‑loss 
intervention)

+
(vs. CI)

n/a +
(vs. CI)

n/a n/a +
(vs. CI)

% overweight, 
% body fat

No Name Flodmark, 
1993 [64]

‑ UC (Dietary 
counseling)

n/a n/a +
(vs. UC)

+
(vs. UC)

n/a n/a Skinfold thick‑
ness

Parents as 
Agents of 
Change (PAC)

Spence, 2017 
[65]

n/a n/a n/a n/a n/a n/a n/a Improved reten‑
tion in program

Spence, 2023 
[68]

‑ CI (Psycho‑
education)

Functioning 
of family 
system=
(vs. CI at 4, 
10, and 16 
mths)

n/a =
(vs. CI at 4, 
10, and 16 
months)

= (vs. CI at 4, 
10, and 16 
mths)

Screen time
= (vs. CI 
at 4, 10, 
and 16 
mths

=
(vs. CI at 4, 10, 
and 16 mths)

Sleep, 
and parental 
stress

Positively Fit Steele, 2011 
[69]

n/a n/a Health‑ related 
QOL
+ (vs. BL)

+
(vs. BL)

n/a n/a n/a n/a

SHINE 
(Support‑
ing Health 
Interactively 
through 
Nutrition and 
Exercise)

St George, 
2013 [71]

‑ CI (Health 
education)

+
(vs. CI)

n/a n/a +
(vs. CI and BL)

n/a n/a n/a

St George, 
2018 [70]

n/a n/a n/a n/a n/a n/a n/a Parental PA

Solution‑
focused Fam‑
ily Therapy

Nowicka, 2007 
[72]

n/a +
(vs. BL)

Self‑esteem
+ (vs. BL)

+
(vs. BL)

n/a n/a n/a n/a

Standard 
Behavioral 
Treatment 
+ Enhanced 
Parenting 
(SBT+EP)

Hadley, 2015 
[73]

‑ CI (Behavioral 
modification)

=
(vs. CI)

n/a +
(vs. BL)

n/a n/a n/a n/a

Jelalian, 2015 
[74]

‑ CI (Behavioral 
modification)

‑
(vs. CI)

n/a ‑
(vs. CI)

n/a n/a n/a n/a

T.A.F.F. (Tele‑
phone‑based 
adiposity 
prevention for 
Families)

Herget, 2015 
[75]

n/a n/a Body dis‑
satisfaction & 
self‑efficacy
+ (vs. BL)

n/a n/a n/a n/a n/a

Markert, 2014 
[76]

‑ No details 
on control 
group

n/a Health‑related 
QOL
+ (vs. BL)

+
(vs. control)

=
(vs. BL)

=
(vs. BL)

=
(vs. BL)

n/a

FIT (Families 
Improving 
Together)

Wilson, 2022 
[38]

‑ CI (Health 
education)

n/a n/a =
(vs. CI and BL)

=
(vs. CI)

n/a =
(vs. CI)

Parental light 
physical activity

Wilson, 2021 
[39]

n/a n/a n/a n/a n/a n/a n/a Family mealtime

Wilson, 2018 
[40]

n/a n/a n/a n/a n/a n/a n/a Retention 
in program
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on baseline comparisons. Most studies that reported 
improvements in mental health outcomes used baseline 
and waitlist control comparisons, with mixed findings for 
intervention effects compared to usual care and control 
interventions. Lastly, of the 10 studies that measured FST 
concepts (e.g., family communication, family function-
ing, family support), 5 reported improvements of which 
3 were compared to usual care or control interventions, 
while the other studies reported no differences or mixed 
findings.

Discussion
This scoping review sought to describe the use of FST 
in pediatric obesity management interventions over the 
past four decades to map current knowledge and iden-
tify research gaps and practice implications. Our review 
reveals that school-aged children and adolescents are 
more frequently targeted compared to preschoolers and 
that few interventions specifically target population sub-
groups who are at increased risk of obesity and its com-
plications due to systemic barriers to health (e.g., low 
socioeconomic status, racial/ethnic minority groups). 
Interventions were most commonly delivered in outpa-
tient hospital settings by multidisciplinary teams using 
a variety of delivery modalities, and all studies were 
conducted in Western countries. We identified 11 FST-
related concepts that informed intervention compo-
nents, with parenting skills, family communication, and 
social/family support being the most common. However, 
many interventions did not elaborate on how FST was 
translated into specific intervention components, and 
few included measurements of FST-related concepts as 
part of the baseline and post-intervention assessments. 
Among studies reporting intervention outcomes, BMI 

was most frequently reported and generally improved 
following the intervention; however, there were a variety 
of comparison groups noted ranging from usual care obe-
sity management to psychoeducation and other control 
interventions. This variety in comparison groups should 
be considered in the interpretation of intervention effects 
given differences between studies in intensity and dosage.

Preschool-aged children were infrequently included 
in the obesity management interventions we reviewed 
with inconsistent results for BMI, lifestyle behaviours, 
and/or family systems-related outcomes [51, 53–55, 58, 
59]. Considering their young age, it is possible that FST-
informed obesity interventions targeting preschool-aged 
children are more likely to be preventative in nature. 
Inclusion in this review required children to have over-
weight/obesity at intervention baseline; exploring the use 
of FST in the prevention of obesity may shed light on the 
nature and overall usefulness of FST in preventing obe-
sity among children under 5 years of age.

Moreover, given the higher rates of obesity in some 
ethnic minority groups [78], culturally adapted FST-
informed interventions continue to be a priority. FST 
concepts integrated in interventions targeting ethnic 
minority groups did not differ from other interventions, 
but authors mentioned how cultural considerations and 
strategies were used to guide implementation. For exam-
ple, the Supporting Health Interactively through Nutri-
tion (SHINE) study enhanced intervention relevance for 
African American families through the recruitment of 
African American providers and community leaders, the 
usage of photos of African American families in inter-
vention material, and the presentation of data related to 
African American youth specifically [70]. Other studies 
used qualitative methods to explore sociocultural values 

Table 4 (continued)

FST‑informed 
Interventions 

References Comparison 
Group(s)

FST 
Outcomes

Mental Health 
Outcomes

BMI / zBMI 
Outcomes

Physical 
Activity 
Outcomes

Sedentary 
Behaviour 
Outcomes

Diet 
Outcomes

Other 
Outcomes

Diabetes 
Prevention 
Program 
among Latino 
Youths

Peña, 2022 
[50]

‑ UC (Behavio‑
ral modifica‑
tion)

n/a 6‑month 
Weight‑related 
QOL
+ (vs. BL) and
= (vs. UC)
12‑month 
Weight‑related 
QOL
+ (vs. BL 
and UC)

= (vs. BL 
and UC) at 6 
months
+ (vs. BL)
and = (vs. UC) 
at 12 months

n/a n/a n/a Glucose toler‑
ance, insulin 
sensitivity, 
insulin secretion, 
beta‑cell func‑
tion, fat mass, 
lean mass, HR, 
SBP, DBP

Legend: + indicates an improvement in the outcome; ‑ indicates a deterioration in the outcome; = indicates the absence of a change in the outcome; vs. BL indicates 
comparisons were made with intervention baseline measures; vs. CI indicates comparisons were made with a control intervention; vs. WLC indicates comparisons 
were made with a waitlist control group; vs. UC indicates comparisons were made with the usual care

Abbreviations: BL baseline, CBT cognitive behavioural therapy, CI control intervention, DBP diastolic blood pressure, HR heart rate, PA physical activity, QOL quality of 
life, SBP systolic blood pressure, UC usual care, n/a not applicable (outcome was not measured/reported)
a  In the Family Connections study, there were the 3 interventions arms which were informed by FST but were delivered using different formats
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and barriers that could be integrated in the intervention’s 
final curriculum [35]. Of the 8 interventions that focused 
on ethnic minorities, 5 included measurements of pre- 
and post-intervention outcomes (e.g., BMI and lifestyle 
behaviours), and 4 of these resulted in improvements, 
lending support to the usefulness of culturally adapted 
FST-informed interventions.

Almost all studies included in this review reported the 
involvement of professionals from two or more disci-
plines. This is in line with the multidisciplinary approach 
recommended for pediatric obesity management [79]. 
However, few articles mentioned whether those deliv-
ering the interventions were trained in family systems 
approaches which is essential to ensure appropriate 
embodiment by involved professionals of core FST inter-
vention components [80, 81]. Interestingly, some inter-
ventions included staff outside of the traditional health 
fields (e.g., parks and recreation staff) which may provide 
a broader perspective of the different multi-sectoral and 
multi-systemic factors implicated in pediatric obesity and 
its solutions [79, 82].

Although most interventions were group-based and 
were delivered entirely in person, others were either 
partially or fully delivered virtually using web-based or 
telephone modalities. Virtual intervention delivery may 
facilitate reaching more family members, an important 
consideration from a family systems perspective. More-
over, overall attendance and retention may be improved 
for interventions delivered virtually [83]. Similarly, the 
use of home visits was reported in 2 interventions of 
which one (Multisystemic Therapy) reported effects on 
outcomes. The latter is one of the few interventions that 
reported improvements across all measured outcomes, 
including FST-related concepts, BMI, diet, and adipos-
ity in comparison to a control intervention group [61, 
62]. Home visits may be an important modality to con-
sider for the delivery of FST-informed interventions in 
pediatric obesity management. It has been shown that 
families support the use of home visits in the context of 
obesity management and perceive these as having ben-
efits, namely in terms of convenience, tailored care, and 
family involvement [84]. While previous reviews have 
highlighted the importance of engaging multiple fam-
ily members in pediatric obesity management [12], it 
has been noted that potentially influential family mem-
bers, such as the other parent (often fathers), siblings, or 
grandparents, are often neglected in family-based pediat-
ric obesity management interventions [85]. Home-based 
approaches may facilitate the involvement and engage-
ment of multiple members within a family unit.

BMI outcomes were the most consistently measured to 
evaluate FST-informed interventions; they also showed 

the most consistent improvements, notably in compari-
son to baseline and waitlist control groups but also in 
comparison to usual care and to non-FST control inter-
ventions. These results are in line with previous reviews 
of family-based interventions that have reported weight-
related improvements [10, 14, 86], and lend support to 
the use of FST-informed interventions in pediatric obe-
sity management. Findings were generally similar with 
regard to improvements in physical activity but were 
largely inconsistent for other outcomes. This review high-
lights the need for more evidence on the benefits of FST-
informed interventions in comparison to usual care and 
standard family-based obesity management interventions 
not based on FST. There is also a need for evidence on 
which families and children may benefit the most from 
FST-informed interventions in comparison to standard 
obesity management interventions.

Intervention effects on family systems measures (e.g., 
parenting skills, family communication, etc.) were either 
not reported or mixed in the few studies that evaluated 
these outcomes. This is an important knowledge gap 
given that one of the goals of FST-informed interven-
tions is to improve dynamics and organisation within the 
family so as to create family environments and condi-
tions that are supportive of improvements in health and 
lifestyle behaviour changes [11, 12, 87]. Inconsistency in 
results may be due to the relatively low number of studies 
that measured FST-related variables. Some studies used 
qualitative methods to assess participants’ perspectives 
on changes in the family system following the interven-
tion, both of which reported perceived improvements 
[36, 57]. Qualitative exploration may allow for a deeper 
understanding of family beliefs associated with family 
system concepts at baseline and how these evolve fol-
lowing an intervention. Exploring these perspectives can 
allow for a more tailored approach to obesity manage-
ment and can provide a richer understanding of interven-
tion effectiveness related to the family system.

This review highlights the importance of evaluating 
the family system before and after intervention deliv-
ery given its  potential role as mediator of intervention 
effects. Intervening at the family systems level may lead 
to greater and more sustained changes due to improve-
ments in underlying family dynamics that may hinder 
or challenge lifestyle modification [12]. In addition, the 
health of the family system may predict the response 
to FST-informed obesity management. For example, 
although Kitzmann et  al. did not see improvements 
in examined family systems concepts following their 
intervention, baseline parental support for healthy eat-
ing habits and positive parenting styles were associated 
with greater reductions in BMI over the 6-week study 
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[56]. Similarly, Spence et  al. found that a healthier fam-
ily system pre-intervention was associated with improved 
retention in their program [65].

In order to be included in this review study, studies 
had to explicitly mention how FST or related theories 
were used to guide the intervention development. Most 
studies used FST in combination with other health-
related theories to inform certain components of their 
intervention, but fewer studies used FST as a broader 
lens through which to approach pediatric obesity at the 
family system level. Many studies briefly mentioned the 
use of FST or related theories but lacked a clear embodi-
ment of FST and did not elaborate on the specifics of 
how these theories were integrated in their intervention 
delivery. One exception to this was the Families Improv-
ing Together (FIT) intervention which was described as 
deeply rooted in FST [35]. This intervention targeted a 
number of different FST-related concepts (e.g., parent-
ing skills, family communication) and was centered on 
creating a positive social climate and promoting warm 
and supportive family interactions throughout all inter-
vention sessions [35]. It further targeted positive parent-
ing skills through parenting style, parental monitoring, 
shared decision making, and communication, while pro-
moting family bonding and family support in weekly goal 
setting [35]. Other interventions that were more explicit 
on their family systems approaches were the Multisys-
temic Therapy, which included baseline assessment of 
the family’s strengths and weaknesses to target indi-
vidual family needs related to FST concepts [62, 63, 88], 
the SHINE intervention, which provided detailed and 
specific descriptions of FST integration in their design 
[70, 71], and ENTREN-F, which focused on behavioural 
parenting strategies, parental educational styles, feeding 
practices, communication skills and adaptive dynamics in 
the home environment [30].

Previous reviews have also pointed out that existing 
pediatric obesity interventions based on FST do not fully 
embody a family systems approach. In their literature 
review published in 2011, Kitzmann and Beech observed 
that the majority of pediatric obesity management inter-
ventions reviewed had a narrow family focus (e.g., par-
ents were asked to modify health behaviours) while fewer 
were more broadly family-focused [86]. Additionally, as 
noted by Skelton et al. in their review of family theories 
in pediatric obesity management, FST was often used as 
a theme to discuss pediatric obesity but was rarely used 
to guide obesity management interventions [12]. Family 
perspectives and beliefs surrounding the family system 
were infrequently explored in the studies we reviewed. 
Exploring these beliefs would allow for a more tailored 
approach to intervention delivery and would promote an 
individualized, strengths-based design that builds on a 

family’s existing values and unique strengths to improve 
intervention outcomes [89].

Findings from this review provide insight for health 
care providers seeking to integrate FST into obesity man-
agement interventions. FST-informed approaches can be 
used across the pediatric age groups. Including a combi-
nation of in-person and virtual or home-based sessions 
can facilitate intervening with the family as a whole, and 
adaptations to increase relevance to specific sociodemo-
graphic backgrounds (e.g., socioeconomic status, ethno-
cultural backgrounds) are key. Training the intervention 
delivery team in FST and including the assessment of 
family systems concepts (e.g., baseline and follow-up 
measures of family communication and family function-
ing) are essential moving forward.

This review was conducted by a multidisciplinary 
research team that included health professionals and 
researchers with expertise in FST and pediatric obesity 
management as well as a health sciences librarian. We 
used a broad search strategy to ensure all FST-informed 
interventions were captured. We included a variety of 
types of articles such as protocols, intervention descrip-
tions, qualitative studies, randomized controlled trials 
and quasi-experimental studies. A rigorous approach 
was used to determine article inclusion/exclusion and to 
extract data from included studies. For example, a pre-
liminary search guided our final inclusion/exclusion cri-
teria, notably the explicit use of a family systems-related 
theory in the development of intervention and the focus 
on obesity management, which allowed us to synthesise 
evidence from more comparable interventions. In terms 
of limitations, our review does not include preventive 
interventions which may have excluded studies targeting 
preschool-aged children. Additionally, we did not assess 
the quality of included studies. Although this is not man-
datory in scoping reviews, doing so strengthens the syn-
thesised evidence. Lastly, we did not register or publish a 
protocol for this scoping review.

Conclusions
This review provides some support for FST as a useful 
theory to inform the development of pediatric obesity 
management intervention strategies targeting improve-
ments in obesity-related outcomes, lifestyle behaviours 
(namely physical activity), and mental health. However, 
it remains unclear whether improvements at the family 
system level mediate favourable outcomes. This review 
further highlights the need for additional evidence on the 
benefits of FST-informed interventions in comparison to 
standard family-based obesity management interventions 
not based on FST. Future research should explore fam-
ily perspectives and beliefs surrounding FST in pediatric 



Page 19 of 21Wills‑Ibarra et al. BMC Pediatrics          (2024) 24:235  

obesity management. Assessing the family system prior 
to intervening, focusing on the family’s strengths, and 
exploring beliefs related to the family system may opti-
mize the tailoring of pediatric obesity management inter-
ventions to the unique needs and context of each family.
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