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Abstract
Background Educational interventions are a key element in the care of young patients with feeding and eating disorders, 
forming part of the majority of therapeutic approaches. The aim of this review is to evaluate the impact of educational inter-
ventions in adolescents with feeding and eating disorders.
Methods Following the PRISMA recommendations electronic databases were searched up to 29 June 2023. Studies related 
to educational interventions in young population diagnosed with feeding and eating disorders (anorexia nervosa, avoidant/
restrictive food intake disorder, bulimia nervosa, pica and ruminative disorders and binge- eating disorder) in Spanish and 
English language, without temporal limitation, were located in the databases: PubMed, Scopus, CINAHL, Cochrane Library, 
PsycINFO, CUIDEN, DIALNET, and ENFISPO. A search in the databases of grey literature was performed in OpenGrey 
and Teseo. The review protocol was registered in PROSPERO (CRD42020167736).
Results A total of 191 articles were selected from the 9744 citations screened. Ten publications were included. The results 
indicated variability between educational programs, including individual and group interventions, learning techniques and 
various research methodologies. Variables such as learning, attitudinal and perceptual changes, anthropometric parameters, 
symptom improvement, normalization of eating patterns, evaluation of the program and cognitive flexibility were identified. 
The risk of bias was high due to the low methodological quality of a large number of studies analyzed.
Conclusion The results indicate that educational interventions can influence the improvement of knowledge level and have 
a positive effect on health outcomes. Although education is a common practice in the treatment of these pathologies, high-
quality studies were not identified. Thus, this review concludes that additional evidence is needed to evaluate the effective-
ness of educational programs, with further research studies, especially randomized controlled trials, to confirm these results.
Level of evidence Level I: Systematic review.

Keywords Adolescent · Children · Feeding and eating disorders · Health education

Introduction

Feeding and eating disorders (FEDs) are a group that 
includes a variety of diagnoses including anorexia nervosa, 
avoidant/restrictive food intake disorder, bulimia nervosa, 
pica and ruminative disorders and binge-eating disorder.

Although some of these pathologies share common ele-
ments, the diagnostic criteria for each of them are particular. 
Table 1 summarizes the most important diagnostic features 
according to the DSM-V criteria. [1]

The onset of FEDs occurs mainly at early ages, with 
18 years being the mean age for diagnosis of anorexia ner-
vosa (AN) and bulimia nervosa (BN) [2]. It has been shown 
that the prognosis for detecting EDs is more favorable in 
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adolescents than in adults, so early care should be applied. 
When FEDs are diagnosed in adolescence, several studies 
have estimated that up to 57% of patients recovered, 25.95% 
improved and 16.9% had a chronic course [3].

The available evidence confirms that due to the com-
plex individual and environmental characteristics of each 
patient and family, together with the high rate of comorbidity 
(psychiatric and medical), a multidisciplinary approach is 
necessary, involving the combination of several therapeutic 
strategies [4–6]. However, there is not enough evidence to 
affirm that a specific therapy provides more benefits than 
another [5–8]. Therefore, treatment must be adapted tak-
ing into account the particularities of the patient and the 
environment.

Nutritional rehabilitation is a common element of many 
evidence-based treatments for FEDs [9]. Among the thera-
peutic strategies, psychological interventions are considered 
as an effective option for treating FED’s [10], including cog-
nitive behavioral therapy (CBT). Nevertheless, specific types 
of psychological interventions may be effective for specific 
populations like family therapy for children and young peo-
ple with AN [11].

Educational interventions (EIs) are one of the key ele-
ments in the treatment for patients with FED’s. EIs are a tool 
used in a variety of therapeutic approaches for patients with 
feeding and eating disorders. Unlike therapeutic approaches, 
which are systematic and structured, EIs are specific and 
concrete strategies that are used as part of a therapeutic 
approach to provide information and teach skills to patients 
[12]. EIs can include informative lectures, group discus-
sions, individualized counselling, relaxation exercises, use 
of new technologies, and other teaching approaches that help 

patients better understand their disorder and develop skills 
to manage it effectively These usually are applied in combi-
nation with other treatment modalities. Therefore, there is 
not much evidence that particularly assesses the impact that 
these interventions have on this population [12].

Despite being a term with multiple meanings, EIs could 
be defined as “those consciously planned interventions that 
try to communicate information (verbal, written or audio-
visual) to individuals, groups or communities, with the aim 
of improving their knowledge and skills, to allow them to 
make correct health decisions” [13]. There is some experi-
ence that shows how this type of interventions can be useful 
in the preventive field [14], favoring the understanding of 
the disease, learning self-care skills, improving health status, 
reducing the use of health care and minimizing the general 
burden of the condition [15, 16].

The educational strategies and approaches used in 
patients diagnosed with EDs are varied, including both the 
group education format [17] and the nutritional rehabilita-
tion instruction [18]. EIs are not only useful in increasing 
knowledge, but also act as a basis or structure for other ther-
apeutic interventions [19].

It is important to consider that implementing educational 
programs does not guarantee their success and that there 
is not enough evidence to know the results of these inter-
ventions. Therefore, a dynamic evaluation of the program’s 
development and its impact might be necessary to iden-
tify the health objectives achieved and their effectiveness. 
However, the studies on the different interventions apply-
ing educational strategies for patients with FEDs have not 
been systematically reviewed to offer healthcare profession-
als involved in their care the best evidence to guide their 

Table 1  Feeding and eating disorders diagnostic criteria

Disorder Diagnostic criteria

Anorexia nervosa • Food intake restriction
• Significantly low body weight in relation to age and sex
• Intense fear of weight gain
• Body image distortion

Avoidant/restrictive 
food intake disorder

• Significant weight loss
• Significant nutritional deficiency
• Interference with psychosocial functioning
• Not explained by lack of food or culturally accepted practice
• It does not occur in the course of another eating disorder or medical condition

Bulimia nervosa • Recurrent binge eating at least once a week
• Compensatory behaviors (self-induced vomiting, use of laxatives, fasting, excessive exercise, etc.) at least once a week
• May not have alterations in nutritional values

Pica • Persistent ingestion of non-food substances for a minimum period of one month outside the culturally and socially 
accepted context

Ruminative disorder • Repeated regurgitation for a minimum period of one month not associated with another medical condition or eating 
disorder

Binge-eating disorder • Recurrent binge eating (at least once a week for three months) not associated with inappropriate compensatory behav-
ior outside of the course of bulimia nervosa
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practice. Considering the importance of early care in adoles-
cents with FEDs to ensure a good prognosis, it is important 
to analyze the evidence on educational interventions as a 
therapeutic tool in this population.

Aims

The aim of this review is to synthesize the best available 
evidence on the effectiveness of EIs, in combination or not 
with other treatment strategies, in adolescent population 
with feeding and eating disorders (anorexia nervosa, avoid-
ant/restrictive food intake disorder, bulimia nervosa, pica 
and ruminative disorders and binge-eating disorder).

Methods

A systematic review was carried out following the PRISMA 
recommendations to address the objective of the work and 
for the selection and representation of studies [20].The 
review protocol was registered in PROSPERO (registration 
number CRD42020167736).

Search strategy and selection criteria

A systematic search of scientific literature was performed on 
June 29, 2023, in the following databases: PubMed (MED-
LINE), Scopus, CINAHL (Cumulative Index to Nursing and 
Allied Health Literature), Cochrane Library (CENTRAL, 
Cochrane Central Register of Controlled Trials), PsycINFO, 
CUIDEN, DIALNET, and ENFISPO. Likewise, a search 
was carried out in the grey literature databases OpenGrey 
and Teseo to detect unpublished studies. It was limited to 
studies in Spanish and English, with no country or tempo-
ral restriction by year of publication, since no reviews were 
found covering previous time periods.

The search was designed with Medical Subject Headings 
(MeSH) terms for MEDLINE and was adapted for the rest 
of the databases according to their descriptors or using key-
words. The following terms were combined: “adolescent”, 
“eating disorder” and “educational intervention”. The com-
plete search strategy is provided in the supplmentary file 1.

Once the duplicates were eliminated, the screening pro-
cess was undertaken independently by two reviewers (SL 
and JU) using a four-stage blinded approach: (I) review of 
titles and abstracts; (II) examination of full texts with respect 
to inclusion and exclusion criteria; and (III) screening the 
reference lists of all included and in-scope studies to iden-
tify further eligible studies. Discrepancies were resolved by 
consensus, and although the research protocol specified that 
in the absence of consensus among the reviewers, a third 
party (CS) would be consulted, it was not necessary. For 

these purposes, the screening web-tool system Covidence 
was used [21].

Inclusion and exclusion criteria

Types of studies

Studies, with experimental or quasi-experimental designs, 
that evaluated the effectiveness of educational interven-
tions, in combination or not with other treatment strategies, 
in patients with FEDs.

Participants

Studies that involved populations aged 12 to 18 of both sexes 
with a diagnosis of FEDs as defined by the DSM-5 crite-
ria [1] or previous versions, which include the diagnoses of 
anorexia nervosa, avoidant/restrictive food intake disorder, 
bulimia nervosa, pica, ruminative disorders and binge-eating 
disorder. Studies with broader age ranges that included data 
in the range of interest were also considered depending on 
their specific analysis and if data on the population of inter-
est could be disaggregated.

Studies were selected if they carried out educational 
interventions according to the WHO definition: “those 
consciously planned interventions that try to communicate 
information (verbal, written or audiovisual) to individuals, 
groups, or communities, with the aim of improving their 
knowledge and skills to allow them to make correct health 
decisions” [13] or other comparable strategies. We included 
studies that applied group or individual interventions in 
healthcare setting.

Studies conducted in patients with anorexia as a symp-
tom, defined as lack of appetite or appetite affected by mul-
tiple causes, such as organic anorexia that originates due 
to an underlying disease, were excluded [22]. In addition, 
studies were excluded if the interventions aimed exclusively 
at families or support groups.

Outcome variables

Studies that analyzed the effectiveness of the interventions 
were eligible. Those that included at least one of the out-
come variables represented in Table 2 were selected.

Study selection and data extraction

Two reviewers (SL and JU) independently extracted the 
relevant data using the JBI-SUMARI tool for quasi-experi-
mental studies [23] and JBI-SUMARI tool for randomized 
controlled trials [24].

The data studies were extracted into a standardized table 
that included: author’s name, year of publication, country, 
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type of educational program, group or individual approach, 
study design, sample size, gender, program duration, out-
come variables, measurement tools, and main results, as 
shown in Table 3.

Results

Figure 1 illustrates the selection process using the PRISMA 
flowchart.

A total of 9747 potentially relevant studies were identified 
after excluding duplicates. After title and abstract screen-
ing, 191 studies were assessed as potentially meeting the 
inclusion criteria. Full text review resulted in nine  studies 
meeting the inclusion criteria, and the reference lists of the 
included studies yielded one additional paper. A total of ten 
studies were included in our review.

For the execution of this procedure, the screening web-
tool system Covidence [21] was used.

Characteristics of included studies

The ten studies finally included in the review were con-
ducted in five countries, three in Spain, two in Australia, 
Canada and Germany and one in the United States.

The studies evaluated different educational methodolo-
gies and assessed their effects using different tools, so com-
parisons were difficult to make.

Although we only found two randomized controlled tri-
als, three studies had a control group [25–27]. In the work 
of Andrewes et al. [25], two independent interventions were 
measured by performing prior and subsequent controls on 
both groups and comparing them. Van Noort et al. [27] per-
formed a pre–post test evaluation in which an intervention 
group was compared with a healthy control. In the case of 
recent studies [28, 29], two different interventions were com-
pared in order to analyze which was more effective.

Regarding the remaining five studies, that lacked a con-
trol group [30–32], presented a quasi-experimental design 
in which the results obtained pre- and post-intervention 

were measured. Quasi-experimental studies were also used 
in other two studies [33, 34], but in addition to measuring 
the pre- and post-intervention results, successive measure-
ments were performed while the interventions were being 
developed.

In the selected studies, a total of 626 patients participated, 
of which 516 completed the respective studies; in three stud-
ies, the existence of possible dropouts was not specified 
[25, 30, 31]. The sociodemographic characteristics of the 
participants in the selected studies were similar. The vast 
majority of the participants were female, and only in one 
study [31] was the inclusion of four male participants speci-
fied. The samples of most of the studies were within the age 
range proposed in the review protocol (12–18 years). Three 
studies included higher age ranges [26, 30, 31], but these 
were extreme values of the distribution, so the average age 
remained low.

The studies analyzed different types of pathologies 
included within feeding and eating disorders. In several 
of them, subtypes were specified, such as unspecified AN 
[26–29, 32], or both AN and BN [25, 30, 33].

Regarding the variables analyzed, as seen in Table 3, 
knowledge acquired was assessed in all the selected studies 
using different knowledge tests[26] or indirectly by assess-
ing changes in behavior or participants’ dietary patterns[31]. 
In addition, variables such as cognitive flexibility [27–29], 
learning social skills [31], perfectionism [29] attitudes and 
thoughts towards food [34], the quality of the choice of 
diet and the time it took to prepare it [33], or tolerance of 
uncertainty [32] were studied. Other variables evaluated in 
several studies highlighted the improvement in symptoms, 
a decrease in anxiety, and improvement in depression or 
changes in anthropometric parameters, self-esteem, family 
functioning, and average stay of admission. A summary of 
these variables and measurement instruments is shown in 
Table 3.

Risk of bias

The selected articles were evaluated by two reviewers (SL 
and JU) independently based on methodological validity and 
risk of bias, according to the criteria developed by JBI Criti-
cal Appraisal Tools [24] in order to ensure their rigor and 
quality. In the event of a disagreement between the review-
ers, consensus prevailed after discussion, and it was not nec-
essary to consult a third reviewer.

Across the ten studies included in this review, three stud-
ies had a low risk of bias across all domains, while seven 
studies had a low risk of bias in at least two out of the eight 
domains. No studies presented a high risk of bias in all 
domains; however, four studies had a high risk of bias in at 
least three domains. A summary of the risk of bias assess-
ment is presented in Tables 4 and 5.

Table 2  Outcome variables

Primaries Secondary

Knowledge acquired Satisfaction
Decrease erroneous beliefs Anxiety
Symptom improvement Depression
Changes in behavior/life habits Motivation
BMI Therapeutic adherence
Decrease compensatory behaviors Hospital admissions and read-

missions
Other variables of interest
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When interpreting the results of this work, it is impor-
tant to consider that the effectiveness may vary given the 
variety in intervention and study types, as well as a high 
likelihood of publication bias, where studies with positive 
results are more likely to be published.

Regarding the methodological assessment, the results of 
the evaluation are summarized in Table 4 for quasi-exper-
imental studies and Table 5 for randomized controlled 
trials. In all the studies, multiple outcome measurements 
were performed before and after the interventions, the 
follow-up was completed, and the differences between the 
groups were adequately described and measured in the 
same way (in the studies that had comparison), and the sta-
tistical analysis was appropriate. Thus, it can be concluded 
that there was no confusion between the cause-and-effect 
variable in any of the studies.

Characteristics of the educational interventions

Although the interventions evaluated and implemented in 
the selected studies were heterogeneous in several aspects, in 
all of them, the theoretical basis, the place where the inter-
vention was developed and its content were described. The 
interventions were carried out both in the hospital setting 
[25, 26, 28, 32] and in outpatient [29, 30, 34] or mixed [27] 
settings, such as Day Hospital in FEDs [31, 33].

The educational activity was conducted in groups in six 
of the studies [26–28, 30, 32, 33] and one-on-one in four 
studies [25, 29, 31, 34]. The educational intervention was 
developed simultaneously with the usual care in most of 
the studies.

In seven cases, the educational intervention was 
directed to patients, except in three studies [27, 30, 34] 
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in which the intervention was aimed at both patients and 
relatives. Interventions were performed once a week [29, 
31–33], once every 15 days [26, 30], twice a week [27, 28] 
or three times per week [34]. One study did not specify 
the frequency of the sessions [25]. In the studies with a 
control group, participants received either no intervention 
or the usual intervention of the service in which they were 
patients.

In the analyzed studies, the educational interventions 
were applied as a tool as part of different therapeutic 
approaches, including group psychoeducational therapy 
[30–33], family psychoeducational therapy [26], cogni-
tive rehabilitation therapy [27, 28], dialectical behavioral 
therapy [34] use of computerized audiovisual programs in 
a group psychoeducational therapy [25] and metacognitive 
training [29].

Regarding the main results reported on the effectiveness 
after the interventions, all studies directly or indirectly 
measured the effects on learning, finding improvements 
in knowledge in relation to the problem of nutrition [25, 
27, 33], and positive attitudinal and perceptual changes 
towards the object in question, food [25, 31, 32].

In four of the studies [26, 30, 33, 34], weight gain was 
found after the educational intervention. Some studies 
also reported significant improvements in relation to the 
symptomatology characteristic of these disorders, and very 
particularly, in the decrease in the frequency of vomiting, 
binge-eating disorder and purging [30, 34].

In the post-intervention follow-up, even when inter-
vals between the different studies differed, the general 
results show a very favorable trend with respect to the 
normalization of eating patterns and the maintenance of 
psychopathological measures [30, 34]. Only two studies 
[25, 26] compared the effects of two interventions between 
two groups, but only slightly significant differences were 
identified between both groups in the pre- and post-inter-
vention measurements. A third comparative study between 
two groups (i.e., ED group vs. healthy group) that received 
the same intervention showed improvement in cognitive 
flexibility in intervention group [27]; however, the lack of 
a control group does not allow the results to be compared 
with the commonly used treatment. In the study of Her-
brich-Bowe et al. [28], a cognitive training intervention 
was compared with a non-specific intervention, the results 
in this case did not show superiority of one intervention 
over another. Similar case to Bazan et al. [29] who evalu-
ated a metacognitive treatment program with treatment as 
usual, with a significant group difference post-intervention 
but not 3-month follow-up.

Six studies recognize that the results should be evaluated 
considering that the small sample size included in some of 
the studies makes it difficult to determine significant rela-
tionships between the variables [26, 27, 29, 32–34].

Discussion

The results obtained in this study suggest that educational 
interventions have the potential to improve the knowledge, 
skills, attitudes, and behaviors of people with FEDs in 
relation to their health and can produce improvements 
in health outcomes. Of the ten studies that were selected 
according to the inclusion criteria, all but one [28] showed 
to a greater or lesser extent the impact of education on dif-
ferent variables, including knowledge, anthropometric data 
and symptom improvement. However, the heterogeneity 
of both measurement instruments and types of study has 
been very important.

The countries where the studies included in this work 
were conducted were Western countries. One possible 
explanation for this phenomenon is that in these countries, 
the prevalence rate of eating disorders is higher.[35] Addi-
tionally, it is important to consider a potential selection 
bias when analyzing the findings presented, as the articles 
included were written in Spanish or English.

Therefore, the conclusions of this review should be 
interpreted with caution due to some methodological 
issues. First, the methodological quality of the included 
studies varied substantially. Although we identified some 
studies with a rather low methodological quality, we did 
not exclude them from our review due to the lack of stud-
ies that address the chosen topic. We observe that the most 
recent studies generally have greater methodological rigor. 
In this regard, the works carried out by Herbrich-Bowe 
et al. [28] and Van Noort et al. [27] meet all the quality 
criteria in the methodological evaluation performed; an 
assessment similar to that obtained by the study performed 
by Geist et al. [26], which had high methodological rigor 
but was limited by lack of a control group. In contrast, 
other researches included [29, 30, 32, 33] did not have 
such a high methodological rigor.

Second, the types of studies that were included in our 
review were not homogeneous. Different methodologi-
cal designs, educational interventions and care devices 
were evaluated, although the populations studied were 
comparable.

Education can be conducted individually or with 
groups, and this choice depends on the patient's needs at 
any given moment. Both strategies have advantages and 
disadvantages. Individual education is usually used at the 
beginning of treatment or in case of relapse, while group 
education has the advantage of promoting interpersonal 
communication and the exchange of ideas among equals, 
but it can also have drawbacks, as there may be resistance 
to change and lack of awareness of the disease [36]. In 
this study, despite having studies of both types, it was not 
possible to determine which of the two types of education 
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is most effective for this type of patients. This analysis 
was not possible due to the heterogeneity among studies.

Third, we were unable to deeply analyze the interven-
tion-effect relationship. The intensity of the intervention and 
compliance with the implementation protocol is considered 
important for education to be effective. Therefore, it would 
have been valuable to evaluate the quality of the interven-
tion in addition to the quality of the articles. However, the 
articles reviewed lacked the necessary information to do so.

Fourth, studies were included in which educational inter-
ventions were explicitly described, whether they were the 
main treatment program or were part of it. However, it is 
possible that other articles address interventions in this 
population in which education has not been made explicit 
as part of the intervention.

Fifth, although education can improve knowledge, a 
direct impact on the behavior of patients is not necessarily 
realized. These changes may be exclusively due to education 
or to education and other related factors.

Sixth, the evidence that family involvement improves the 
effectiveness of educational interventions by facilitating the 
practical application and adherence of all its members to 
the proposed new behavioral models [37] especially in the 
case of children and adolescents [38]. In our work, we had 
both studies that included families and those that did not; 
however, it was not possible to determine if they play a rel-
evant role, due to the methodological limitations previously 
mentioned.

We believe that future studies that aim to measure the 
effectiveness of educational interventions in young patients 
with feeding and eating disorders should not only evalu-
ate the cognitive and behavioral benefits in terms of greater 
knowledge and better self-management but also examine the 
psychological aspects, biological and sociocultural devel-
opment [39] related to personal well-being, identity devel-
opment, socialization [40], family functioning and other 
dimensions that are affected by the appearance of this type 
of pathology [41].

Considering that existing evidence suggests that educa-
tion improves different health parameters, it must be deter-
mined how and why the educational interventions examined 
in this review were effective in achieving their objectives. 
Only by obtaining a deeper understanding, can we generalize 
our results beyond current studies and provide constructive 
information for the design of educational programs aimed at 
this population. It is likely that the use of qualitative research 
methods is appropriate in this context.

The findings obtained in this work suggest that educa-
tional interventions can play an important role in the treat-
ment of feeding and eating disorders, producing improve-
ments beyond mere knowledge acquisition. This finding 
may be useful for professionals involved in the treatment 
and care of patients with FED’s. Especially relevant is the 

role played by mental health nurses, since both profession-
als and patients consider nursing interventions to be funda-
mental [42]. In the usual development of their functions, 
mental health nurses use educational interventions to pro-
vide patients with nutritional advice or instructions on how 
to replace pathological eating patterns with healthier ones 
[43]. Moreover, education in adolescents is identified by 
both patients and mental health nurses as an essential part 
of nursing care in people diagnosed with feeding and eating 
disorders [7].

Despite only 10 studies were analyzed due to the strict 
methodological rigor established by the PRISMA guide-
lines, a large number of studies were reviewed. This is the 
first review that addresses this concept in the adolescent 
population, offering a detailed description and analysis of 
the existing evidence, as well as illustrating its scarcity.

Strengths and limits

One of the strengths of our systematic review is that to 
our knowledge, this is the first systematic review assess-
ing the effect of educational interventions on the improve-
ment of acquired knowledge, as well as on other variables, 
in the young population diagnosed with feeding and eating 
disorders.

Additional limitations include the inclusion of various 
types of studies with varying methodological quality and 
evidence level, the possible exclusion of relevant studies due 
to restrictive inclusion criteria, the limitation to only two 
languages, and the consideration that the observed effects 
may be influenced by factors other than the educational 
intervention. Additionally, due to the significant heteroge-
neity of the included studies and results, it was not possi-
ble to conduct a meta-analysis, thus limiting the results to a 
qualitative analysis.

Conclusion

Health education has traditionally been considered a fun-
damental part of treatment in young patients diagnosed 
with feeding eating disorders. Despite this, in a preliminary 
search, empirical data on its efficacy were scarce and incon-
sistent. To confirm the significance or educational interven-
tions, we conducted this systematic review on their impact 
on improving health outcomes in young people with eating 
disorders.

Our work allows us to conclude that educational interven-
tions in adolescent  patients diagnosed with eating disorders 
seem to improve their level of knowledge and directly affect 
their health outcomes at different levels. Although an exten-
sive literature search has been carried out and a large num-
ber of articles have been reviewed, it has not been possible 
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to locate many works of high methodological quality. Fur-
ther, the results of the studies obtained are heterogeneous, 
so future research will be necessary to confirm the results 
obtained.

What is already known on this subject?

Feeding and Eating disorders are prevalent disorders among 
young people, and many treatments include educational 
interventions. However, there is limited evidence available 
on the effectiveness of these interventions in this group of 
patients.

What does this study add?

There is an emerging body of evidence suggesting that edu-
cational interventions have an impact on both knowledge 
acquisition and various health-related parameters. How-
ever, this evidence is characterized by a low number of ran-
domized controlled trials in this area. Our review highlights 
the need for future research to guide the development of 
effective educational interventions. The datasets used and/
or analysed during the current study are available from the 
corresponding author on reasonable request.
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