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Abstract

Background Low- and middle-income countries (LMICs) are particularly vulnerable to the double burden of malnu-
trition: co-existence of underweight, overweight, obesity, and/or diet-related non-communicable diseases. Nutrition-
related double-duty actions in school settings have been identified as one of the ways to address this challenge.
However, to be able to take full advantage of the potential impact, it is important to understand their implementation
as well. The aim of this paper is to systematically review qualitative research on barriers and facilitators to the imple-
mentation of nutrition-related actions in the school settings in LMICs.

Methods The following databases were searched: EMBASE, ERIC, MEDLINE, Global Health and Psycinfo (all on Ovid),
Scopus (Elsevier), the Web of Science Social Sciences Citation Index, and Global Index Medicus from the World Health
Organization. Of the 4253 identified records, 4030 were excluded after the abstract and title screen, leaving 223 for
the full-text screen. A final 36 papers were included in this review. The consolidated framework for implementation
research (CFIR) was used in the analysis.

Results We identified barriers and facilitators to implementation linked to the following CFIR constructs/sub-con-
structs: design quality and packaging, cost (intervention characteristics); target group needs and resources, COsmo-
politanism, external policy and incentives (outer setting); structural characteristics, readiness for implementation
(inner setting); knowledge and beliefs (characteristics of individuals) and engaging, executing (process). All identified
constructs apart from target group needs and resources, knowledge and beliefs, and engaging were predominantly
barriers. Available resources were the most prevalent barriers across studies.

Conclusion This review identified barriers and facilitators to the implementation of nutrition-related actions based
on qualitative articles in the school setting in LMICs, using the CFIR. Schools face continuous challenges in regard to
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funding and the government sector may have a role to play not only by offering financial assistance, but also through
policy-making that would support healthy eating practices on school grounds.

Registration PROSPERO ID: CRD42022296159.

Keywords Barrier, Facilitator, Implementation, Double-duty, Nutrition, Action, School, LMIC, CFIR

Contributions to the literature

Awareness of the needs of children and families facili-
tates the implementation of nutrition-related actions in
school settings in LMICs.

Belief in the positive influence of nutrition-related
actions in schools, by teachers, principals, and children
and parents, facilitates the implementation of such
actions.

Schools lack resources, and this is one of the most
prevalent barriers to the implementation of nutrition-
related actions in schools in LMICs.

Overcoming barriers to the implementation of nutri-
tion-related actions in school settings in LMICs
requires the cooperation of different actors: from
the teachers, principals, children, and parents at the
schools to community leaders and the government
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sector.

Background
The double burden of malnutrition is understood as the
co-existence of underweight along with overweight, obe-
sity, or diet-related non-communicable diseases (NCDs)
at individual, household, and population levels and across
the lifespan [1]. Low- and middle-income countries
(LMICs) are particularly vulnerable due to the persistence
of undernutrition, while undergoing the process of nutri-
tion transition characterized by a diet high in saturated
fats, added sugar, and refined foods and thus increased
risk of overweight/obesity [2—4]. To address the double
burden of malnutrition, the World Health Organization
(WHO) has identified double-duty actions as any inter-
ventions, programs, and policies which have the potential
to simultaneously reduce the risk of undernutrition, as
well as overweight, obesity, and diet-related NCDs [5-8].
School-based food policies and programs are one type
of double-duty actions which are relevant candidates
to address the double burden of malnutrition [2, 5].
Although double-duty actions can be introduced with the
explicit aim of addressing the double burden of malnu-
trition, they do not necessarily have to be new [5]. It is
with this in mind that for the purpose of this research, we
consider school-based nutrition-related interventions/

policies/programs as nutrition-related double-duty
actions. Research has found that school-based food poli-
cies and programs address around 40% of the drivers of
the double burden of malnutrition [2]. To date, there have
been reviews aiming at identifying actions targeting the
double burden of malnutrition more generally [9] and the
effectiveness of preventive school-based obesity interven-
tions in LMICs [10]. There are also published protocols
of upcoming reviews which will focus on the effect of
school-based interventions on nutritional, educational,
and health outcomes of school-age children and adoles-
cents in LMICs [11, 12].

However, to fight the double burden of malnutrition,
it is important to understand not only which types of
school-based, nutrition-related interventions/poli-
cies/programs are effective, but also what may be the
best way to implement them. Research has shown that
implementation can directly impact the outcome of an
intervention/policy/program [13]. Yet, research focus-
ing on such implementation has been scarce. A review
by Klinberg and colleagues [14] which looks at the
effect and implementation of childhood obesity pre-
ventive interventions in Africa found only one process
evaluation that provides information on barriers and
facilitators to implementation [15]. Another review by
Ezezika and colleagues [16] did focus on implementa-
tion specifically but primarily provided information on
barriers and facilitators to large-scale nutrition inter-
ventions in Africa, such as micronutrient powders and
community fortification programs. It again identified
only a single study focused on implementation in the
school setting [15]. Finally, a scoping review by Mclsaac
and colleagues provides a rich overview of factors
influencing the implementation of nutrition policies
in schools, however, with an international rather than
LMIC focus [17].

With this in mind, the aim of this paper is to system-
atically review research on barriers and facilitators
that influence the implementation of nutrition-related
interventions/policies/programs in the school set-
ting in LMICs. The focus will be specifically on qualita-
tive research, since this was found most appropriate for
exploring and understating barriers and facilitators in
depth. For this purpose, we will use the Consolidated
Framework for Implementation Research (CFIR) [18, 19].
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Methods

Conceptual framework

The CFIR is a determinant framework well suited for
the study of barriers and facilitators to implementa-
tion [18]. The framework was built on existing theories,
and although it is one-dimensional without specifying
the relationships between constructs and distinguish-
ing between different ecological levels [18], it captures
and clearly defines a comprehensive list of barriers and
facilitators [18, 19]. The CFIR is also the most widely
used determinant framework in implementation science,
which enables the comparison of findings within and
across disciplines and in different contexts and settings
[20]. Its scope, clarity of constructs, wide usage, and our
previous experience with the framework were the main
reasons for choosing it for this review. The CFIR consists
of 26 constructs across 5 domains: (1) intervention char-
acteristics (intervention source, evidence strength and
quality, relative advantage, adaptability, trialability, com-
plexity, design quality and packaging, cost), (2) outer set-
ting (target group needs and resources, cosmopolitanism,
peer pressure, external policy and incentives), (3) inner
setting (structural characteristics, networks and com-
munications, culture, implementation climate, readiness
for implementation), (4) characteristics of individuals
(knowledge and beliefs about the intervention, self-effi-
cacy, individual stage of change, individual identification
with the organization, other personal attributes), and
(5) process (planning, engaging, executing, reflecting,
and evaluating) [18, 19]. The CFIR was used for the cod-
ing and analysis of the data extracted from the included
articles.

Search strategy

The protocol for this review was registered in PROS-
PERO (ID: CRD42022296159). Interventions, programs,
and policies which were related to nutrition and imple-
mented in school settings in LMICs were included. The
target group of the interventions, programs, and policies
(from this point forward termed actions) was children
from 6 months to 18 years.

The following databases covering health, psychology,
education, and interdisciplinary subjects were searched:
EMBASE, ERIC, MEDLINE, Global Health and Psy-
cInfo (all on Ovid), Scopus (Elsevier), the Web of Science
Social Sciences Citation Index, and Global Index Medi-
cus from World Health Organization. The search con-
sisted of several synonyms for interventions on nutrition,
in combination with synonyms for school-related topics
and implementation. To identify studies in LMICs, the
LMIC filter from Cochrane was used, except in Global
Index Medicus where a simpler search strategy was
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chosen due to search functionality. We searched for both
database-specific subject headings and in the fields for
title, abstract, and author keywords. Database searches
were performed in October 2021. The searches were not
limited by language, date, or study design. The search was
conducted with the help of an academic librarian (M.Q.)
(see Additional file 1 for search strategy).

Study selection

The screening process was conducted in two stages,
based on the inclusion and exclusion criteria presented
in Table 1. The first stage was a title and abstract screen,
with all titles and abstracts screened by two authors (B.M.
screened all; P.A., M.G., and P.O.I. were second reviewers,
while N.L. resolved all conflicts). In case of doubt about
a title or an abstract, or when the abstract was missing,
a study was included for a full-text screen. The second
stage was a full-text screen with all texts screened by two
authors (as for abstract screening). At this stage, articles
which were systematic reviews, dissertations, protocols,
conference abstracts, not in English, or the full text was
not available were excluded.

Quality appraisal

For the purpose of this review, two checklists specifically
designed for quality appraisal of qualitative primary stud-
ies were combined and used. The Critical Appraisal Skills
Programme (CASP) list which consists of ten questions
was used as a basis for the evaluation [21]. However,
CASP was supplemented with two additional questions
on the use of a theoretical framework, and the use of rel-
evant references linked to the topic, from the “Guidelines
for authors and reviewers of qualitative studies” [22].
Thus, all included papers were evaluated on a total of 12
points. Five of the total included articles were evaluated

Table 1 The inclusion and exclusion criteria for articles on the
implementation of nutrition-related actions in school settings
and LMICs

Inclusion - Nutrition-related double-duty action
- Nutrition-related intervention/program/policy
- Implementation in the school setting
- Qualitative results on barriers and facilitators to implementa-
tion
« Conducted in LMICs
Exclu- - No nutrition-related intervention/program/policy
sion « Implementation does not happen in the school setting
- Only quantitative results
« No barriers and facilitators
- Not in LMICs
After full-text screen:
- Not in English
- Systematic review, dissertation, protocol, conference abstract
- Full text not available




Meshkovska et al. Implementation Science Communications

by two authors (B.M. and M.W.) while all remaining
were evaluated by one author (B.M.). The quality evalu-
ation of five articles by two authors ensured there was
a clear understanding by the authors of all 12 points on
which the evaluation was based, as well as consistency
in regard to the outcomes of the evaluation process. The
two authors shared their individual evaluations of the five
articles and discussed the results to reach a consensus for
each article on all 12 points of evaluation. The agreed-
upon evaluation process was followed for all remaining
articles by one author (B.M.).

Data extraction and synthesis

Data related to the characteristics of the articles and
qualitative data related to the barriers and facilitators
were extracted. Data extraction for ten articles was com-
pleted by two authors (B.M. and P.A., P.O.I, M.W., N.L.)
while data for the remaining articles were extracted by
one author (B.M.). In regard to the characteristics of
the articles, the following information was extracted in
an Excel sheet: first author and year of publication, title,
aim, action description, geographical focus, data collec-
tion methods, sample size, participants, and school type.
For the extraction of qualitative data relating to barriers
and facilitators to implementation, we followed the prin-
ciples of qualitative meta-synthesis and thematic synthe-
sis of qualitative research in systematic reviews [23, 24].
Thus, all text from the primary articles which was refer-
ring to any identified barriers and facilitators was copy-
pasted in its original form in a separate Word document
for each article included in this review. Word documents
were then uploaded to NVivo for deductive coding based
on the CFIR, using the codebook provided on the CFIR
website [18, 19]. Coding was done by one author with
previous experience of using the CFIR in the context of
qualitative systematic reviews (B.M.). Once coding was
completed the text under each construct for all papers
included in the review was extracted into a matrix fol-
lowing the principles of framework analysis [25] (see
Additional file 2). Subsequently, the text under each con-
struct was summarized based on meaning, trying to stay
as close to the terminology and interpretation of the orig-
inal paper as possible, and categorized into barriers and
facilitators (see Additional file 3). This review was com-
pleted in accordance with the ENTREQ checklist [26]
(see Additional file 4).

Results

Search results and included articles

A total of 6775 records were identified based on the
search, with 4253 remaining for title and abstract screen
after deduplication (see Fig. 1). Of the 4253 records, 4030
were excluded based on title and abstract screen. Of the
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223 remaining for the full-text screen, 187 were excluded
with reasons. The most common reason was that no bar-
riers and facilitators were found (n=382). A final 36 arti-
cles were included in this review [15, 27-61].

Quality appraisal

The articles included were of mixed quality. All the
included articles had a clear statement of aims, and a
qualitative method was considered to be the appropriate
choice according to that aim. However, not all discussed
why a qualitative method was chosen. Several articles
were found to miss key information in regard to the par-
ticipants such as sample size and recruitment. Very few
articles discussed the relationship between researcher(s)
and participants, and in eight articles, ethical issues were
not mentioned at all. Six articles did not discuss the pro-
cess of analysis. Finally, 22 articles lacked any reference
to a theoretical framework. However, as all articles were
evaluated to have a clear statement of findings, and those
findings were evaluated to be of value, no articles were
excluded based on the quality appraisal. The full quality
assessment is found in Additional file 6.

Article characteristics

An overview of article characteristics is provided in
Table 2. The most common type of nutrition-related
action described in the included articles was the provi-
sion of a school meal (44%), followed by nutrition-related
policies coming from the international or national level
(28%) and nutrition-related education programs (19%).
Studies were most commonly conducted in Brazil (25%),
South Africa (17%), and Ghana (14%). Furthermore, in 14
out of the 36 papers included in this review, it was clearly
stated that the studied action was targeting children in
areas of low socio-economic background. The most com-
mon data collection method across papers was inter-
views (81%), however, often in combination with other
methods such as observation (31%), focus group discus-
sions (25%), questionnaire interviews with qualitative
data (19%), and document analysis (14%). Finally, the par-
ticipants of the primary articles were most often school
staff (teachers, principals, canteen staff) (78%), followed
by persons external to the school setting (such as nutri-
tionists and suppliers) (53%), as well as the children (33%)
and parents (22%). Two of the papers examined the pre-
school setting [41, 46]. For a more detailed description of
the characteristics of the articles included see Additional
file 5.

Barriers and facilitators

Figure 2 provides a visual overview of the main findings
across the five domains of the CFIR. We included those
constructs/subconstructs which were found to be present
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Fig. 1 PRISMA flow chart

in at least 1/3 of the included articles (12 out of the 36
papers). The identified barriers and facilitators for each
of the constructs/subconstructs are discussed under each
CFIR domain (for summary see Table 3).

For an overview of all constructs found within the
included articles, please see Additional file 7. For a sum-
mary of the barriers and facilitators found under each
construct/subconstruct across the included articles
please see Additional file 3.

Domain 1: Intervention characteristics

The most widely prevalent constructs from the inter-
vention characteristics domain were design quality and
packaging and cost. Design quality and packaging was
identified in 20 papers overall [27, 29, 31-34, 36, 39—
42, 44, 45, 53, 54, 57-61], in 15 as a barrier and in 10
as a facilitator. The most commonly identified barriers
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were linked to the diversity, quality, and quantity of the
products or food provided in school settings. For exam-
ple, repetitive menus, or menus which were not taking
into consideration dietary limitations such as allergies,
as well as cultural diversity, were identified as a barrier.
Articles also identified the lack of fruit and vegetables
provided in schools as a barrier. Overall, the quantity
of the products or food provided was not enough to
serve all children in the schools. The quality criteria for
the products and food provided were found to be lack-
ing, and in some articles, it was noted that the food was
generally of low quality, and the use of agro-chemicals
was of concern. A lack of diversity of activities was
also identified as a barrier in regard to nutrition edu-
cation-related action. Finally, the unappealing taste and
appearance of healthy food and food waste were also
identified as barriers.
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Table 2 Characteristics of articles included in the review on implementation of nutrition-related actions in school settings and LMICs

Number of articles Percentage
Type of nutrition action®
School meal 16 44
Nutrition-related policy (coming from international (e.g., World Health Organization: Health 10 28
Promoting Schools) or national level (e.g., guidelines for school meals)
Nutrition-related education program 7 19
Nutrition-related training for school staff 3 8
Environmental action 1 3
Food subsidy 1 3
Tools to implement school meals 1 3
Country/geographical region
Brazil 9 25
South Africa 6 17
Ghana 5 14
India 3 8
Indonesia 2 6
Mexico 2 6
Nepal 2 6
Tanzania 2 6
Cambodia, the Caribbean, China, Costa Rica, Kenya, Malaysia, Marshall Islands, Peru, the Philip- 1 (per country) 3
pines, Samoa, Sri Lanka, Thailand, Uruguay, West Bank and Gaza
Data collection method
Interviews 29 81
Observation 1 31
Focus group discussions 9 25
Questionnaire (with open-ended questions which offered qualitative data) 7 19
Document analysis 5 14
Not clear 1 3
Participants of the primary article
School staff (e.g., teachers, principals, canteen staff) 28 78
External staff (e.g., nutritionists, suppliers) 19 53
Children 12 33
Parents 8 22

2 One paper can contain more than one type of nutrition action, geographical focus, data collection method, and participants of the primary study

On the contrary, the provision of fresh products of
good quality and nutritional value was identified as a
facilitator to the implementation of the various actions.
The use of homemade food, local products, and products
with less chemicals due to organic fertilizers being used
were identified as facilitators. It was a facilitator when a
variety of snacks were available to children, and the cook-
ing of meals was based on set, diverse menus. Finally, in
regard to nutrition-related education actions in particu-
lar, it was identified as a facilitator when health education
was provided to children, and information was provided
to teachers in regard to the damage that sugar-sweetened
beverages and processed foods cause. The use of videos
and diverse educational activities as part of these types of
actions was a facilitator.

Cost was identified across 12 papers [27, 28, 34, 36,
45, 51, 52, 54, 56, 58—60], predominantly as a barrier
(11 papers), and a facilitator in one paper. Overall, sev-
eral papers identified the high cost of healthy food as a
barrier. The short shelf life of healthy food was one of
the factors which may influence the higher price. Some
papers pointed specifically to the high cost of fruit and
vegetables, homemade food, and food that came from
local farmers, all of higher price as they are not mass pro-
duced, as a barrier. The funds allocated to schools were
insufficient for the purchase of nutritionally rich food
as well as not sufficient to provide for all the children in
the schools. In some articles, it was noted that externally
provided funds were not adjusted after inflation, nor fol-
lowing economic crises which increased food price. Cost
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Fig. 2 Overview of main findings [18]

was identified as a facilitator when in addition to the gov-
ernment, farmers and cooperatives also invested their
own funds to be able to participate in food provision pro-
grams, such as purchasing of trucks to deliver the food to
schools.

Domain 2: Outer setting

The most widely prevalent constructs of the outer setting
domain were target group needs and resources, cosmopol-
itanism, and external policy and incentives. Target group
needs and resources were identified across 13 papers [15,
29, 31, 32, 37, 38, 40, 42, 44, 46, 54, 58, 59], in 8 as a facili-
tator and in 5 as a barrier. As already reported, 14 out of
the 36 papers included in this review clearly stated that
the studied action was targeting children in areas of low
socio-economic background (see Additional file 5). With
this focus, the perception that school meals contributed
to fulfilling the nutritional needs of children in poor com-
munities was a facilitator. It was expressed that for some
children, the school meal may be the only full meal of the
day and a reason why they may be sent to school, which
increased attendance rates. In addition, free school meals
meant that parents do not have to give snack money to
their children, thus affording some savings for the fam-
ily. The children would also be less able to buy unhealthy
food available in and around school settings. When
school meal leftovers were sent home to benefit the fam-
ily, this was also identified as a facilitator. Purchasing
food from local farmers was a facilitator as it economi-
cally helped the community. Finally, schools that afforded
access to health and nutrition-related services to children
of lower socio-economic background was a facilitator.

However, when healthy food was not provided for free,
the school opted for making more affordable, unhealthy
food available and this was a barrier. In addition, when
parents were responsible for contributing toward school
meals, children most in need were excluded which was a
barrier. When food was distributed to all equally regard-
less of individual parental contributions, this was found
demotivating for those parents that did contribute and,
thus, a barrier.

Cosmopolitanism was identified across 18 papers [28,
30, 32, 37, 39, 42-44, 47, 49, 51-54, 56, 57, 59, 61], as
a barrier in 11 and a facilitator in 8. The dominant bar-
rier identified across papers was the challenging interac-
tion between actors of the school setting (e.g., principals,
teachers) and those external to the school setting (e.g.,
cooperatives and suppliers, caterers, community mem-
bers). Principals expressed the frustration that coopera-
tives in particular could be unreliable, not delivering food
on time, and not being able to handle the administrative
requirements for participation in meal programs. A lack
of cooperation between schools when implementing sim-
ilar actions was also identified as a barrier. When schools
formed partnerships with industry, where the school
would receive funding in exchange for allowing the pres-
ence of unhealthy food products on school grounds, this
was an important barrier. Finally, not including schools in
the decision-making process by the educational sector of
the government in particular was also a barrier.

When schools cooperated with food kiosks, on spe-
cific obesity prevention programs, this was a facilitator.
Overall, when good cooperation was established between
the school and various community actors such as farm-
ers, cooperatives, and various government bodies from
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the health and education sectors, this was a facilitator.
For example, in one instance, local women volunteered to
cook the school meals, and as a benefit could take home
any leftovers, which was a facilitator for that particular
food provision program [59].

External policy and incentives were identified across 14
papers [32, 34, 36, 38, 40, 43, 51, 52, 54-56, 58—60], in 12
as a barrier and 5 as a facilitator. One of the dominant
barriers found was the lack of legal sanctions or conse-
quences for schools, when not complying with a particu-
lar program or policy. Principals also complained about
poor information in regard to new national nutrition-
related actions. They were informed either through a
short notice or they simply had to find out on their own
by reading the news. When this happened, implemen-
tation guidance and funding were also lacking, which
was an additional barrier. Industry lobbying against any
actions which would limit the presence of sugar-sweet-
ened beverages and unhealthy food in school settings
was identified as an important barrier. Even further,
in some contexts, policies were in place that allowed
industry actors to receive tax incentives when donating
funds to schools, in return for which they could promote
their products in school settings. The slow translation of
international actions into national legislation was also a
barrier.

In cases where legislation was in place that would ease
the purchase from local farmers, this was a facilitator.
Decentralization of meal programs, facilitating the use
of local food, was one such example. The education and
health sectors of the government taking the lead in pro-
moting nutrition-related actions for children of lower
socio-economic background, in particular, was also a
facilitator. In this direction, it was a facilitator when
nutrition was identified as a priority at the national level,
which further encouraged inter-sectoral cooperation.
Finally, when international actions were found to be com-
plementary to those at the national level, this was a facili-
tator that contributed toward the sustainability of those
actions.

Domain 3: Inner setting

The most widely prevalent constructs/subconstructs of
the inner setting domain were structural characteristics
and available resources (part of readiness for implemen-
tation construct). Structural characteristics was identi-
fied across 16 papers [15, 32, 36, 37, 39-43, 53, 54, 5658,
60, 61], as a barrier in 14 and a facilitator in two papers.
Most commonly, the lack of space for food preparation
(e.g., lack of a kitchen) and eating were identified as bar-
riers, as well as not having running or clean water and
electricity. In addition, schools did not have storage space
for food which was a barrier. Finally, problems with the

(2023) 4:73
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school structure overall and the schools being too small
were also identified as barriers.

On the other hand, schools having more space and thus
the possibility for planting crops and having gardens on
school property were identified as a facilitator. The provi-
sion of storage boxes by international bodies (e.g., World
Food Programme) was also identified as a facilitator.

The subconstruct available resources was the most
prevalent across domains, identified in a total of 24
papers [15, 27, 32-35, 38-44, 46-48, 50-54, 56, 57,
61], as a barrier in 23 and a facilitator in four. Not hav-
ing enough staff (e.g., teachers, canteen workers, exter-
nal professionals such as nutritionists) was a barrier.
For the staff that was available, lack of time to dedicate
to nutrition-related actions was a barrier. For example, it
was difficult for the small number of teachers relative to
the number of pupils, to split their time between in-class
activities, and nutrition-related activities that could also
include after-school meetings. Principals found it equally
difficult to incorporate monitoring activities of food pro-
vision within their usual daily schedules. Lack of training
and capacity-building activities for various staft (teach-
ers, cooks) was identified as another barrier. Finally, the
lack of financial resources by the schools more gener-
ally was also emphasized. In this regard, some schools
received part of their financial resources from industry,
or by renting out space to kiosks and vendors, and from
the profit made by canteens. In these cases, the school
staff was more tolerant to the promotion or presence of
unhealthy food so as to ensure the inflow of funding, and
this was thus a barrier to nutrition-related actions.

When workshops or training was provided for various
staff (cooks, lunch ladies, nutrition education for teach-
ers), this was found to be a facilitator. In addition, making
materials available to teachers that would ease the inte-
gration of nutrition-related activities into the regular cur-
riculum was also a facilitator.

Domain 4: Characteristics of individuals

From the characteristics of individuals domain, the most
prevalent construct was knowledge and beliefs of the
school staff (principals, teachers, pedagogic coordina-
tors). The construct was identified across 20 papers [15,
27, 29, 31, 32, 36, 38, 40, 42—44, 47, 50-52, 54, 56, 57,
60], a facilitator in 14 and a barrier in eight. The belief
by principals and teachers in that school feeding pro-
grams improved attendance, grades, and discipline was
a commonly identified facilitator. It was also a facilita-
tor when the school staff believed it is the responsibility
of the school to provide healthy food for the children. In
addition, beliefs that the healthy habits created at school
may be transmitted to the home setting and carried into
adulthood were also facilitators.
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When principals, teachers, and other school staff
expressed the view that children do not like healthy
food, this was a barrier. It was a barrier when teachers
expressed the view that it was not the responsibility of the
school to provide healthy food, while at the same time,
they said that children are not being fed healthy food at
home. Overall, the lack of knowledge of the school staff
(principals, kiosks workers, teachers) in regard to nutri-
tion more generally, or to existing food and nutrition pol-
icies and guidelines in particular (e.g., no understanding
of the criteria used to determine if some food products
were allowed or not allowed for sale in food kiosks; belief
that packaged chips which are baked and not fried are
allowed), was also a barrier.

Domain 5: Process

The most widely prevalent constructs/subconstructs of
the process domain were external change agents, innova-
tion participants (part of the engaging construct), and
executing. External change agents was identified across 19
papers [27, 28, 31, 32, 34, 37, 43-45, 51-60], as a barrier
in 16 and a facilitator in eight. The identified barriers had
to do with four groups of actors whose engagement was
challenging: cooperatives/family farmers/suppliers, gov-
ernment employees (e.g., health, education), community
members, and industry. In regard to cooperatives, the
perception was shared that they receive funds, regardless
of the quality of their service. Cooperatives, family farm-
ers, and suppliers also often did not receive training or
training was insufficient which was a barrier. There was
a lack of nutritionists needed for some meal programs,
while overall, government employees were found to lack
awareness of their roles and did not cooperate with each
other which was a barrier. Although community mem-
bers volunteered to participate in some programs, they
often did not fulfill their responsibilities due to challenges
with transportation, time, and lack of training. Finally,
the active involvement of industry lobbying against poli-
cies limiting unhealthy food was a barrier.

On the contrary, when training was offered to family
farmers, nutritionists were available, and good coopera-
tion existed between government bodies in the imple-
mentation process, these were all identified as facilitators.
Engagement of advocacy groups in favor of healthy eat-
ing and lifestyles was also a facilitator.

Innovation participants was identified across 23 papers
[15, 27, 29, 30, 32-36, 40, 42, 44, 46-50, 54, 57-59, 61],
as a facilitator in 17 and a barrier in 10. Overall, when
children expressed positive views toward healthy food,
were further motivated to eat healthily by teachers, and
considered the meal as an important reason to attend
school, these were all facilitators. Organized activities
for both children and parents and their active inclusion
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in nutrition-related, school-based actions was a facili-
tator. Examples of such activities are using children as
change agents, parents in the preparation of meals, invit-
ing parents to cooking competitions, and inviting parents
to taste the school meals. The invitation of nutritionists
and other health experts to directly speak to parents was
also a facilitator promoting parental engagement. Some
parents expressed the view that nutrition-related school
initiatives improved eating practices at home.

When children found healthy food as unappealing and
lacking variety, this was a barrier. Child participation
in program activities outside of school hours was also a
barrier, as was a lack of parental participation in some
school-based nutrition related-activities, as they did not
have the time.

Executing was identified across 12 papers [31, 32, 38,
39, 42, 45, 51, 53, 54, 57, 59, 60] as a barrier in 11 and
a facilitator in two. One of the most common barriers
stated in regard to executing was the late and irregular
payment of government funds to suppliers/cooperatives/
caterers/family farmers. In some cases, this was linked
to delayed submission of necessary documentation by
those receiving the funds and the principals of schools.
This in turn caused delays in the delivery of food and
in some cases insufficient quantity, which were addi-
tional barriers. The lack of enforcement of healthy food
policies by principals so as not to influence the profit of
school-based sellers was also a barrier. When policies
were implemented properly, be it in regard to limiting the
presence of unhealthy food on school grounds or ensur-
ing proper hygiene practices, this was a facilitator.

Discussion

This review filled a gap in the literature by studying bar-
riers and facilitators to the implementation of nutrition-
related actions in school settings in LMICs. We identified
barriers and facilitators to implementation linked to the
following CFIR constructs/sub-constructs: design quality
and packaging, cost (intervention characteristics); target
group needs and resources, cosmopolitanism, external
policy and incentives (outer setting); structural charac-
teristics, readiness for implementation (inner setting);
knowledge and beliefs (characteristics of individuals) and
engaging, executing (process). The outer setting is the
only domain where most of the constructs (three out of
four) were present across at least 12 papers.

Research both in- and outside of LMIC contexts and
in- and outside of school settings highlights the relevance
of constructs such as target group needs and resources
[62, 63], knowledge and beliefs [16, 64], and engagement
[65, 66]. Many of the included papers were linked to
actions that were specifically targeting areas of low socio-
economic background, which may explain why awareness
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of target group (child and family) needs and resources
was particularly highlighted as a facilitator in school set-
tings. In fact, it is notable that most of the constructs
present were barriers, except those having to do with the
needs and views of children and implementers within
the schools (target group needs and resources, knowl-
edge and beliefs, innovation participants) which were
predominantly facilitators. This means that in addition
to the needs of children and their families being clearly
recognized, having school staff who firmly believe in the
actions and are willing to engage with the target group to
further promote those actions is important. Consistent
with our findings, a meta-review studying CFIR-based
constructs relevant to implementing healthy diet/physi-
cal activity/sedentary behavior policies in school settings
found the importance of knowledge and beliefs high-
lighted in nine out of ten reviews included in the analy-
sis [67]. Similarly, a scoping review studying the factors
that influence the implementation of nutrition policies in
schools internationally stressed the relevance of having a
common purpose and responsibility among stakeholders
within the school setting, as well as belief in and accept-
ance of a policy by stakeholders such as teachers [17].

On the other hand, some of the predominant barriers
identified were cost of the actions, structural character-
istics, lack of resources of the schools, cosmopolitan-
ism, external policy and incentives, and external change
agents. In other research, whereas cost [16], structural
characteristics [65], and lack of resources [16, 63, 65,
68] are also mostly barriers, cosmopolitanism [16, 62,
64, 65, 69, 70], external policy and incentives [16, 69,
70], and external change agents [16, 71] can be found
as both barriers and facilitators. We found that schools
consistently faced challenges when it came to financial
and other resources, and one way of addressing this was
by making their premises available at a cost to external
actors and food industry whose interests were rarely
aligned with the nutrition-related actions in place. That
the government actors faced their own troubles not only
in regard to cooperation among each other (health, edu-
cation) but also in regard to informing and supporting
schools in regard to existing initiatives, as well as com-
bating industry interests may just be a further reinforc-
ing factor of all of the above-stated constructs as barriers.
Sobers and colleagues found similar barriers as those in
our review, in their study of the implementation of nutri-
tion guidelines in schools in Barbados, highlighting poor
dissemination from the government level, low engage-
ment of the educational sector of the government, and
the presence of vending machines and school cafeterias
which share profits with the school on school grounds
[72]. The authors call for a whole of society approach
with stronger cooperation across all government sectors
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and stakeholders involved to deal with these challenges
[72]. However, in practice, the lack of inter-sectoral coop-
eration is an important barrier found in our research, as
well as elsewhere [16]. Mclsaac and colleagues also high-
light the significance of macro-level support in nutri-
tion policy implementation in schools internationally,
such as clarity of policy execution and language, as well
as training support and resources [17]. The same review
identified financial aspects such as cost of healthy food,
revenue and profit margins for cafeterias and canteens,
and school fundraising as significant barriers [17].

Recommendations
Based on the findings of our review, we have the follow-
ing recommendations:

+ When introducing nutrition-related actions, efforts
should be made at the government level to ensure
that these are well understood by those adopting and
implementing the policies in the school setting, such
as principals and teachers. Furthermore, implemen-
tation assistance (know-how and/or financial) should
be offered if needed.

« Free provision of healthy food to children is not only
beneficial in terms of savings for the family, but also,
the children have less possibilities to buy unhealthy
food (if they are not given snack money), and thus,
there is less incentive to make unhealthy food avail-
able, be it by vendors outside or inside the school.

+ As schools are left dependent on external actors,
such as industry, vendors, kiosk, and cafeteria opera-
tors for their finances, nutrition-related priorities
may be neglected. Providing schools with the neces-
sary resources to prevent this dependency on exter-
nal actors is key. These can be for example govern-
ment provision of financial aid or introduction of
policies which would limit the profit activities on
school grounds.

+ Cooperation among external (government, suppli-
ers, community) and internal (principals, teachers,
children) actors in the school setting is key, and as
such, more efforts toward inter-sectoral interactions
as well as various activities such as training targeted
to the specific stakeholders and their interactions
should be considered.

+ Finally, a recommendation linked to future research
on this topic is to take advantage of and apply availa-
ble theoretical frameworks (such as the CFIR), which
would ensure not only clarity of findings considering
the consistent use of terminology relevant to practi-
tioners and academia alike, but also comparability
within and across disciplines.
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Strengths and limitations

A systematic method, from the search to the end of
the analysis process, using a widely applied frame-
work from the field of implementation science (the
CFIR) was followed. However, this work also has some
shortcomings. The CFIR was not used in the included
studies; thus, the coding and identification of barriers
and facilitators under the different constructs of the
framework were done by the authors. Although the
articles included were of mixed quality, we decided
not to exclude any of them on the basis of the quality
assessment, as the findings were evaluated to be of rel-
evance. There is more research done on certain types
of actions in particular countries (e.g., school meals
in Brazil), less on others (e.g., environmental change
actions). This is reflected in the number of articles
focusing on school meals, particularly from Brazil,
which has been included in our review. In this regard,
although our review filled a knowledge gap regarding
the implementation of all types of nutrition-related
actions in school settings across all LMICs, it may be
beneficial for future research to distinguish between
different actions when studying barriers and facili-
tators to implementation, such as a focus on school
meals only. Finally, we reported on the identified bar-
riers and facilitators based on prevalence across the
included papers (even though all barriers and facilita-
tors found are reported in Additional file 3); however,
we did not explore the relationships between different
constructs as the data was not sufficient to make this
kind of analysis.

Conclusion

This review has identified barriers and facilitators to
the implementation of nutrition-related actions based
on qualitative articles in the school setting in LMICs,
using the CFIR. We found that most constructs preva-
lent across papers were predominantly barriers, with the
exception of target group needs and resources, knowl-
edge and beliefs, and innovation participants.
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