Received: 5 November 2019

Revised: 21 February 2020

Accepted: 9 April 2020

DOI: 10.1111/mcn.13018

REVIEW ARTICLE

|  WILEY

What influences child feeding in the Northern Triangle? A
mixed-methods systematic review

Megan Deeney |

Faculty of Epidemiology and Population
Health, London School of Hygiene & Tropical
Medicine, London, UK

Correspondence

Megan Deeney, Faculty of Epidemiology and
Population Health, London School of
Hygiene & Tropical Medicine, Keppel Street,
Bloomsbury, London WC1E 7HT, UK.

Email: megan.deeney@Ishtm.ac.uk

Funding information
Sir Henry Wellcome Fellowship, Grant/Award
Number: 210894/7/18/Z

Helen Harris-Fry

Abstract

Optimising child feeding behaviours could improve child health in Guatemala, Hondu-
ras and El Salvador, where undernutrition rates remain high. However, the design of
interventions to improve child feeding behaviours is limited by piecemeal, theoreti-
cally underdeveloped evidence on factors that may influence these behaviours.
Between July 2018 and January 2020, we systematically searched Cochrane,
Medline, EMBASE, Global Health and LILACS databases, grey literature websites and
reference lists, for evidence of region-specific causes of child feeding behaviours and
the effectiveness of related interventions and policies. The Behaviour Change Wheel
was used as a framework to synthesise and map the resulting literature. We identi-
fied 2,905 records and included 68 relevant studies of mixed quality, published
between 1964 and 2019. Most (n = 50) were quantitative, 15 were qualitative and
three used mixed methods. A total of 39 studies described causes of child feeding
behaviour; 29 evaluated interventions or policies. Frequently cited barriers to
breastfeeding included mothers' beliefs and perceptions of colostrum and breast milk
sufficiency; fears around child illness; and familial and societal pressures, particularly
from paternal grandmothers. Child diets were influenced by similar beliefs and
mothers' lack of money, time and control over household finances and decisions.
Interventions (n = 22) primarily provided foods or supplements with education,
resulting in mixed effects on breastfeeding and child diets. Policy evaluations (n = 7)
showed positive and null effects on child feeding practices. We conclude that inter-
ventions should address context-specific barriers to optimal feeding behaviours, use
behaviour change theory to apply appropriate techniques and evaluate impact using
robust research methods.
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1 | INTRODUCTION

Child undernutrition has serious health and economic effects at the
individual, household and national levels (Victora et al., 2008). In
Northern Triangle countries (Guatemala, Honduras and El Salvador),
the cost of undernutrition is around 5 billion US dollars per year
(ECLAC, 2008). Around 14% to 47% of children are short for their age
in these countries, and, although undernutrition is in decline, the rate
of change is slow, uneven and further complicated by rising levels of
child overweight and obesity (Ministerio de Salud/Instituto Nacional
de Salud & UNICEF, 2014; MSPAS, INE, & ICF, 2017; Secretaria de
Salud, INE, & ICF, 2013).

Improved child feeding practices, including breastfeeding and
complementary feeding, improve nutrition outcomes (Victora
et al., 2016). However, in the Northern Triangle, current practices are
suboptimal. Between one third to one half of children aged under
6 months are exclusively breastfed (PAHO & WHO, 2017), and only
half of children aged 6-23 months receive the World Health Organi-
zation (WHO)-defined ‘minimum acceptable diet’ (UNCF, 2018).

Furthermore, it remains unclear how to most effectively improve
feeding practices. Globally, interventions have had large but heteroge-
neous effects on breastfeeding (Sinha et al., 2015) and smaller effects
on complementary feeding and nutrition outcomes (Dewey & Adu-
Afarwuah, 2008). Within the Northern Triangle, various programmes
and policies have been implemented, but little is known about their
relative effectiveness.

Previous research on child feeding behaviours in the
Northern Triangle has identified determinants such as socio-
economic status (Mock, Franklin, Bertrand, & O'Gara, 1985) and
(Webb,
Martorell, 2009). However, this can only guide interventions

maternal education Sellen, Ramakrishnan, &
towards population subgroups, rather than explain the causes of
behaviour (O'gara & Kendall, 1985).

Moreover, evidence on determinants, interventions and policies
to improve child feeding has typically ignored behaviour change the-
ory (Webb Girard, Waugh, Sawyer, Golding, & Ramakrishnan, 2019).
Theory can help decipher the causes of behaviour and identify
appropriate behaviour change techniques (Briscoe & Aboud, 2012).
Theory-based interventions can iteratively inform theory and help
to unpack why interventions succeed or fail (Michie, van Stralen, &
West, 2011).

One model for understanding behaviour is the ‘Behaviour Change
Wheel'—the product of a systematic review and synthesis of previous
behaviour change frameworks (Figure 1) (Michie et al., 2011).

At the centre of the framework is the capabilities, opportunities,
motivations and behaviour (‘COM-B') system, which explains why

behaviours are adopted:

e ‘Capabilities’ are the psychological and physical ability to behave in
a certain way, for example, problems with latching.

o ‘Motivations’ are the automatic and reflective brain processes that
drive behaviours, like children's tastes and caregivers' desires to

have healthy children.
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Key messages

e We lack high-quality evidence explaining child feeding
behaviours in the Northern Triangle, particularly in El
Salvador.

o Existing evidence on child feeding behaviours in the
Northern Triangle focuses mainly on mothers' beliefs
about the health benefits of breast milk and other foods,
the influence of husbands and grandmothers and physical
constraints such as time and money.

o Future child feeding interventions in the Northern Trian-
gle should explicitly use and build on existing evidence on
context-specific drivers of behaviour and use behaviour

change theory at the formative design stages.

e ‘Opportunities’ are social and physical external factors that influ-
ence behaviour, like social support for breastfeeding or food avail-
ability (Michie et al., 2011; Michie, Atkins, & West, 2018).

These determinants can act singularly or in combination to influ-
ence behaviour. Circling the COM-B core are categories of interven-
tions and policies that influence capabilities, opportunities,
motivations and the behaviour of interest (Michie et al., 2018, 2011).

We systematically review evidence on the capabilities, motiva-

tions and opportunities that determine infant and young child feeding
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FIGURE 1 Behaviour Change Wheel by Michie, Van Stralen, and
West.

Notes: Recreated by authors, based on the original (Michie
etal., 2011)
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(IYCF) behaviours, alongside evidence for the effectiveness of inter-
ventions and policies that address these behaviours in the Northern
Triangle. Using the Behaviour Change Wheel to map the evidence, we

identify gaps in the understanding of child feeding behaviours.

2 | METHODS

We followed the Preferred Reporting Items for Systematic Reviews
(PRISMA) (Moher
et al., 2009). The study protocol was developed in consultation with

and Meta-Analyses reporting  guidelines
librarians from the London School of Hygiene & Tropical Medicine
and prospectively registered (Deeney & Harris-fry, 2018).

2.1 | Search strategy

Between July 2018 and March 2019, we searched five databases,
grey literature websites and reference lists. Databases were Cochrane
Database of Systematic Reviews (1999 to present), Medline (1950 to
present), EMBASE (1980 to present), Global Health (1973 to present)
and LILACS (1982 to present). Websites were governments, Ministries
of Health, the Emergency Nutrition Network Field Exchange, WHO,
the Food and Agriculture Organization, United Nations Children's
Fund, the World Food Programme, Save the Children and Oxfam.
Based on reviewer feedback, in January 2020, we searched FHI
360, The Manoff Group, the Inter-American Development Bank's
Salud Mesoamérica Initiative and USAID Food and Nutrition Technical
Assistance Project (FANTA).

Our search string (dollar sign, $, indicating a truncation) was as
follows:

(breastfeed$ or breast-feed or breastfed or breast-fed or “breast
fed” or lacta$ or colostrum or “bottle feed” or bottle-feed or bottle-
fed or wean$ or feeding or nutrition or “solid food” or “semi-solid
food” or “soft food” or diet$ or meal or formula) AND (child$ or infant
$ or baby or babies) AND (guatemala or honduras or “el salvador” or
“northern triangle”).

Equivalent Spanish search terms were applied to LILACS database

and grey literature websites.

2.2 | Inclusion criteria

We included all relevant quantitative (experimental or observational),
qualitative, peer-reviewed and grey literature, with no publication
date limits. The study population comprised children less than 5 years
of age and their parents or caregivers in Guatemala, Honduras or El
Salvador. Exposures were the capabilities, motivations and opportuni-
ties that directly influence IYCF behaviours, or an intervention or pol-
icy that targeted IYCF behaviours. Outcomes were any measure or
description of IYCF.

Literature was excluded if it did not report original evidence, or

only characterised feeding behaviours.
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2.3 | Data screening and extraction

Search results were imported into EndNote reference management
software. Two authors independently screened the results, and dis-
agreements were resolved by discussion. We extracted the following
prespecified data: author, publication date, study design, location,
population, sample size, exposure (source of behaviour, intervention

or policy type), outcome measure, analysis method and key findings.

2.4 | Quality assessment

We used an adapted version of the Risk of Bias in Non-Randomised
Studies of Interventions (ROBINS-I) tool (Sterne et al., 2016) to assess
the risk of bias. The Critical Appraisal Skills Programme (CASP) check-
list (CASP, 2018) was used to assess qualitative results. To map the
evidence, we categorised CASP scores as high (28), moderate (5 to 7)
or low (<5) quality.

2.5 | Analysis

Two reviewers independently mapped exposures onto the Behaviour
Change Wheel, and disparities in categorisation were resolved through
discussion. As we anticipated high heterogeneity in exposure-

outcome pairings, we did not plan to conduct a meta-analysis.

Records from database search of:
Cochrane Library, Medline, EMBASE,
Global Health, and LILACS
(n=2905)

!

Records after duplicates removed

(n=1853) Records excluded
N Excluded on language (n=10)
Excluded on country (n=54)
Excluded on outcome (n=1645)
7 Not original research (n=17)

Full-text articles assessed for
eligibility
(n=127)

Full-text articles excluded

Excluded on exposure (
¥ Excluded on population (
Excluded on outcome (n=42)
(
(

No original empirical data
Full text unavailable

Additional records
From grey literature and reference searches
(n=15)

4

Studies included in final review

Qualitative

Quantitative analysis
Quantitative descriptive
TOTAL

T
Iz
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FIGURE 2 Flow diagram of study selection.
Notes: Final numbers add up to 71 because three studies used mixed
methods
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3 | RESULTS
3.1 | Study characteristics

Database searches returned 1,853 unique results with an additional
15 records from searching websites and reference lists. Of these,
68 were included in our review (Figure 2).

Characteristics of studies on the sources of behaviour are given
inTable 1 and on interventions and policies in Table 2.

Studies were published between 1964 and 2019. Most were con-
ducted in Guatemala (68%; n = 46), followed by Honduras (29%;
n = 20), with very few in El Salvador (4%; n = 3) (one was in Guatemala
and El Salvador). A total of 39 studies explored reasons behind child
feeding behaviours; 22 described interventions, of which 10 were
randomised trials; and seven were policy evaluations. Sample sizes
ranged from three households to 8,332 children. Over half (56%) pro-
vided quantitative evidence of associations between at least one
exposure and outcome, another 25% included no statistical analysis
and 24% were qualitative. There were more studies on breastfeeding
(n = 33) than on complementary feeding (n = 23), and 12 studies
explored both.

3.2 | Quality assessment

Risk of bias in quantitative studies (excluding studies containing only
descriptive analyses) is summarised in Table S1. Only four studies
were considered to be at low risk of bias, eight were ‘moderate’, and
26 were ‘serious’ or ‘critical’. Issues arose predominantly from the risk
of confounding, missing data and participants not receiving their
assigned intervention.

Quality of qualitative studies is summarised in Table S2. A com-
mon issue was a lack of reporting on recruitment strategy,

participant-researcher relationship and analysis methods.

3.3 | Mapping the evidence

Tables 1 and 2 describe and categorise evidence on the sources
(Table 1) and interventions and policies (Table 2) that influence IYCF
behaviours. Study results are given in Tables S3 (sources of behaviour)
and S4 (interventions and policies).

Evidence is also mapped visually against the Behaviour Change
Wheel and coded by data type (Figure 3) and study country (Figure 4).
Many studies identified multiple exposures; each exposure is mapped
individually.

3.4 | Sources of IYCF behaviours

From 39 studies on the sources of IYCF behaviour, we identified and
mapped 98 exposures to all six Behaviour Change Wheel

subcategories.

DEENEY anp HARRIS-FRY

Eu!:ta)\"e\“\»o'_)

./uoneﬁ‘.““‘“

eocoe
Service Provisio®

Key

Quantitative results Qualitative results
(Risk of Bias): (Quality score)

Low . High .
o
[ ]

Descriptive results
(No quality assessment)

Moderate . Moderate
Serious/Critical @ Poor

Descriptive [

FIGURE 3 Evidence on determinants of child feeding behaviours,
mapped onto the Behaviour Change Wheel by quality of evidence.
Notes: Largest dots = high quality/low risk of bias; medium

dots = moderate quality/moderate risk of bias; smallest dots = low
quality/serious or critical risk of bias. Green = quantitative evidence
(tests associations); purple = quantitative evidence (descriptive only);
blue = qualitative evidence

3.4.1 | Reflective and automatic motivations

Reflective motivations were most frequently explored (28 studies).
Studies had wide-ranging publication dates (1979 to 2017) but consis-
tent conclusions.

We found dichotomised views on colostrum—some mothers
believed that it ‘cleans the stomach’, whereas others viewed it as bad
or causing illness (Atyeo et al., 2017). Negative beliefs were reported
in older and more recent studies (Atyeo et al., 2017; O'gara &
Kendall, 1985). Mothers who did not believe that breast milk could
transmit negative emotions and illness to children had higher odds of
initiating breastfeeding early [odds ratio (OR) = 2.42, 95% confidence
interval (Cl) = 1.30, 4.57] (Wren et al., 2015).

Studies between 1981 and 2016 consistently linked early termi-
nation of breastfeeding to mothers' fears that their milk was insuffi-
cient and that children should be trained to accept solid food (Brown
et al, 2016; Cohen et al., 1999; Cohen, Haddix, Hurtado, &
Dewey, 1995; Nieves et al., 1994; Olney et al., 2012; World Health
Organization, 1981). Mothers stopped breastfeeding because of:
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FIGURE 4 Evidence on determinants of child feeding behaviours,
mapped onto the Behaviour Change Wheel by country of study.
Notes: Largest dots = high quality/low risk of bias; medium

dots = moderate quality/moderate risk of bias; smallest dots = low
quality/serious or critical risk of bias. Red = Guatemala;

orange = Honduras; yellow = El Salvador

beliefs around illness (Olney et al., 2012; Vemury & CARE, 1981), sub-
sequent pregnancies (Brown et al., 2016) and use of contraceptives
and medication (O'gara & Kendall, 1985).

Mother's beliefs about food determined the timing and types of
foods that they provided. Beliefs around the ‘heating’ and ‘cooling’
properties of foods were reported in both older and newer studies.
For example, giving oil or sugar water was believed to ‘cool the infant
from the birth process’ (Izurieta & Larson-Brown, 1995, p. 255) and
prepare the child for breast milk (Vemury & CARE, 1981). Liquids such
as herbal infusions were used before 24 months to ‘heat’ the child and
protect against illness (Vossenaar, Garcia, Solomons, et al., 2012).
Foods considered cooling (chicken, avocado, fruits, potatoes, beans,
eggs and fatty foods) were avoided because they were believed to
cause or exacerbate illness (Kincaid et al., 2013; Vossenaar, Garcia,
Doak, & Solomons, 2012). During iliness, some mothers felt that thick
foods helped ‘plug up the child and stop the diarrhea’; others pre-
ferred thin foods ‘to replace liquid that is lost’ (Parker et al., 1998,
pp. 9-10). A belief that malnourished children should be fed less fre-
quently to avoid sickness was also reported (lzurieta & Larson-
Brown, 1995). In recent studies, some mothers linked supplements
with increased child health; others perceived adverse effects such as
diarrhoea (Garcia-Meza, Gonzalez, Tumilowicz, & Solomons, 2017;
Gonzalez et al., 2017; Olney et al., 2012).

—WI LEY 17 of 25

Beliefs about intrahousehold food distribution, with a pro-male
bias, were discussed in two studies in 1979 and 2015. In one study,
some mothers felt that high-status items should be reserved for eco-
nomic earners and greater quantities of these foods were given to
boys rather than girls (Pigott & Kolasa, 1979). In another, perceptions
that boys were hungrier than girls led to more frequent meals and ear-
lier complementary feeding in boys (Tumilowicz et al., 2015).

Few studies investigated automatic motivations (n = 6), all publi-
shed in the last decade. Studies mostly described children's tastes for
food transfers or supplements. According to some mothers, children's
dislike for meat or fortified cereal transfers reduced consumption of
those foods (Newman et al., 2014). In one study, consumption of
lipid-based nutrient supplements did not differ by flavours provided
(Matias et al., 2011); elsewhere, flavour was reported to limit use
(Garcia-Meza, Gonzalez, et al., 2017; Gonzalez et al., 2017; Olney
et al, 2012).

3.4.2 | Social and physical opportunities

Social relationships were reported to influence child feeding in
16 studies between 1979 and 2017. Whilst husbands, relatives, other
mothers, neighbours and health care workers were all identified as
influencers, paternal grandmothers were consistently the most fre-
quently discussed. Grandmothers were reported to encourage early
introduction of other (non-breast milk) fluids into child diets and dom-
inated feeding decisions (Brown et al., 2016; Cohen et al., 1999; Gar-
cia et al.,, 2012; Olney et al., 2012; Vossenaar, Garcia, Solomons,
et al., 2012).

Lack of physical opportunities was highlighted in 17 studies publi-
shed between 1979 and 2017, focusing mainly on poverty, women's
lack of control over household finances, household access to foods
and women's time. Recent studies identified poverty as a cause of del-
ayed introduction of complementary foods beyond recommendations
and low quantity and quality of complementary foods (Brown
2016; Chary et al., 2011; Garcia-Meza,
Bethancourt, et al., 2017). However, less income was not always asso-

et al, Montenegro-
ciated with poorer feeding behaviours; one study reported that pov-
erty increased colostrum feeding because women could not afford
alternative foods for the child (Atyeo et al., 2017).

Access to foods, based on cost, accessibility and seasonality,
influenced which foods were fed to children in three studies (Olney
et al., 2012; Pigott & Kolasa, 1979; Vemury & CARE, 1981). Studies
consistently found that mothers' work within or outside the home
restricted their time for breastfeeding (Lutter,
Segall, & Sanghvi, 1994; McKerracher et al., 2016) and their employ-
ment decreased exclusiveness and duration of breastfeeding (Lutter,
Pérez-Escamilla, Segall, & Sanghvi, 1994; McKerracher et al., 2016).

Pérez-Escamilla,

3.4.3 | Psychological and physical capabilities
Limited breastfeeding knowledge was a commonly cited constraint in
studies across time points (between 1985 and 2017). Many women

were unaware of the existence of colostrum (O'gara & Kendall, 1985),



w2 | WiLEY-|

breastfeeding recommendations and techniques for ensuring suffi-
cient milk supply (Cerezo & Claros, 1993; Gutiérrez Cabrera & Turcios
Espafa, 2004). One study found that mothers who were given infor-
mation about breastfeeding by a health care professional were more
likely to initiate breastfeeding early, but other studies found no associ-
ation between knowledge sharing and breastfeeding practices (Atyeo
et al., 2017; Dearden, Altaye, de Maza, de Oliva, Stone-Jimenez, Mor-
row, et al., 2002).

Knowledge of healthy complementary feeding practices was also
low, with confusion about how to use micronutrient supplements and
a lack of awareness that malnourished children required more food
(Engle & Nieves, 1992; Garcia-Meza, Gonzalez, et al., 2017). Although
one study reported good levels of knowledge, physical constraints and
certain beliefs still prevented optimal practices (Olney et al., 2012).

Prenatal stress (higher vs. lower cortisol levels) was associated
with delayed onset of lactation (3.0 vs. 2.4 days, p = 0.02) (Grajeda &
Perez-Escamilla, 2002). In some Guatemalan villages, mothers with
delayed onset of lactation had increased risk of ending breastfeeding
before 6 months (adjusted hazard ratio: 3.43, 95% Cl = 1.55 to 7.59,
p < 0.01), but the same association was not found in other villages
(Hruschka et al., 2003) or in another study from Honduras (Perez-
Escamilla et al., 1996).

Six studies, published between 1977 and 2017, described child ill-
ness as a barrier to optimal feeding. lliness was associated with lower
energy and protein intakes (Martorell et al., 1980; Mata et al., 1977)
and lower intakes of nutritional supplements (Matias et al.,, 2011;
Olney et al., 2012).

3.5 | Evidence on IYCF interventions

We found 22 intervention studies reporting on 46 exposures,
addressing all intervention categories in the Behaviour Change Wheel
apart from coercion.

Most (n = 10) employed a combination of enablement and educa-
tion techniques including food transfers, or provision of high-energy
or fortified supplements with behaviour change communication or
nutrition counselling.

Studies from the 1990s aimed to determine optimal exclusive
breastfeeding duration (Cohen et al., 1994), including for low-
birthweight children (Dewey et al., 1999), and to understand the
effect of exclusive breastfeeding on food acceptance after 6 months
(Cohen, Rivera, et al., 1995). Promotion of exclusive breastfeeding for
the first 4 months, combined with provision of complementary foods
after this (compared with encouraging exclusive breastfeeding for
6 months), was associated with the same or lower breastfeeding fre-
quencies and decreased duration of breastfeeding and breast milk
intake at 26 weeks (Cohen et al., 1994; Dewey et al., 1999). Exclusive
breastfeeding to 6 months did not affect food acceptance at 9 or
12 months (Cohen et al., 1995).

More recent interventions used food assistance and education to
encourage exclusive breastfeeding to 6 months and improve comple-

mentary feeding, with mixed success. A large-scale food assistance
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and behaviour change communication programme [PROCOMIDA
Infantil de

Alimentaria)] had minimal improvements among beneficiaries in exclu-

(Programa Comunitario Materno Diversificacion
sive breastfeeding or dietary diversity at midterm, despite improving
knowledge (HDCi, 2013), but a cross-sectional process evaluation
showed improvements in early initiation of breastfeeding (94%
vs. 74%) and dietary diversity (51% vs. 38%), compared with controls
in 2012 (Olney et al., 2013). The final evaluation, based on longitudi-
nal data between 2011 and 2015, showed smaller improvements in
early initiation of breastfeeding (5 pp higher), increased exclusive
breastfeeding at 6 months (11 pp) and some (mixed) improvements to
complementary feeding (Heckert et al., 2018). Other combined inter-
ventions improved child diets: nutrition education provided with
Plumpy'doz (lipid-based nutrient supplement) increased energy intake
(Flax et al., 2015) and education with fortified cereal product versus
meat increased dietary diversity and the number of main meals but
decreased the number of additional meals (Krebs et al., 2012).

Interventions using enablement techniques alone (five studies)
primarily did so by providing food transfers or high-energy nutrient
supplements. Given to mothers, high-energy (vs. low-energy) supple-
ments increased exclusive breastfeeding at 20 weeks postpartum
(96% vs. 84%, p < 0.04) (Gonzalez-Cossio et al., 1998). When given to
children, provision of beans and corn (Martorell et al., 1979), a high-
protein energy drink (Islam & Hoddinott, 2009) and high-energy cook-
ies (Valverde et al., 1979) each increased energy intake.

Education alone, and combinations of education, training and
social support interventions, had mixed effects on breastfeeding.
More recent studies were not consistently more effective. Mother-
to-mother support groups found no effects on early initiation or
exclusive breastfeeding (Dearden, Altaye, de Maza, de Oliva, Stone-
Jimenez, Burkhalter, et al., 2002), but introducing maternity services
increased exclusive breastfeeding (43% vs. 22% in comparison group)
(Horton et al., 1996). ‘Baby-Friendly Hospital' activities, which include
demonstrations of milk expression, lengthened exclusive
breastfeeding in one institution but not in others (Lutter, Pérez-
Escamilla, Segall, Sanghvi, Teruya, & Rivera, 1994). Training health
care professionals and introducing an information management sys-
tem increased the percentage of children breastfed within the first
30 min (from 57% to 70%) (Pérez-Escamilla, 2004). Of those
targeting child diets, general nutrition education delivered to mothers
was reported to ‘moderately’ improve children's vegetable and fruit
2013).

individualised complementary feeding education, including one-to-

intake (no statistics provided) (Asensio, However,
one visits from community health workers and mother-led goal set-
ting, improved the percentage of children reaching minimum dietary
diversity by 22% and minimal acceptable diet by 23% (Martinez

et al., 2018).

3.6 | Evidence on IYCF policies

We found evidence from seven policy studies, relating to commu-

nications/marketing, guidelines, regulation and service provision.
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A national programme in Honduras, Project for the Support of
Breastfeeding (PROALMA), aimed to improve breastfeeding practices
by educating health care professionals and changing hospital policies,
such as eliminating infant formula (Popkin et al., 1991). Evaluations
found positive effects on prevalence of breastfeeding at
6 months (15 pp higher between programme and control) (American
Public Health Association, 1987) and 12 months (35 pp increase
between years 1982 and 1985) (Canahuati, 1990). Although initiation
of breastfeeding was expected to decline due to secular changes, an
increase of 2 pp was observed between 1981 and 1984, possibly as a
result of PROALMA (Popkin et al., 1991). Another national pro-
gramme, Atencién Integral a la Nifiez en la Comunidad (AIN-C), led by
the Honduran Ministry of Health, delivered growth monitoring and
promotion activities, including tailored nutrition counselling. Midterm
evaluation showed large effects on child feeding, particularly exclusive
breastfeeding until 4 and 6 months (<4 months: 56% vs. 24%,
<6 months: 46% vs. 19%) (Van Roekel et al., 2002). Subsequent evalu-
ations showed sustained but smaller effects on breastfeeding prac-
tices (Schaetzel et al., 2008; Sierra et al., 2019).

As part of the Guatemalan government's Zero Hunger Pact Plan,
a communication strategy was launched using sociodramas, commu-
nity nutrition lotteries, television and radio programmes, to reduce
child undernutrition (Grajeda & Campos, 2016). A qualitative evalua-
tion suggested that child feeding knowledge improved more than
practices (Grajeda & Campos, 2016).

3.7 | Country-level analysis

Overall, studies from Guatemala were more recently conducted,
greater in number and of higher quality than those from Honduras
and El Salvador. Themes we identified as sources of behaviour did not
differ substantially by country or publication date. We did not conduct
further analysis of between-country differences due to the paucity of

information on the same exposure-outcome pairings.

4 | DISCUSSION

Our review maps evidence on the drivers of child feeding behaviours
in the Northern Triangle and the effectiveness of related interventions
and polices. We find a predominance of studies on mothers' beliefs
and perceptions about food and breast milk, the influence of relatives
(especially paternal grandmothers) and mothers' lack of resources on
breastfeeding and child feeding practices. Interventions mostly pro-
vided food rations and high-energy supplements nutritional education.
We found only three evaluated policies. Evidence mapped onto the
Behaviour Change Wheel reveals that, although there are pockets of
well-explored influences on child feeding, evidence is lacking on auto-
matic reflections and capabilities. Evidence from El Salvador and in
urban areas is also scarce. Intervention and policy evaluations were
lacking in number, were not linked to the behavioural theory and

many were not robustly evaluated.
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4.1 | Drivers of child feeding behaviours

The number of studies across the COM-B categories appears to
reflect the state of evidence in other countries, with comparatively
more studies on reflective motivations and opportunities and fewer
studies on automatic motivations and physical capabilities. This trend
may mirror the relative importance of these categories in driving
behaviours or may represent research gaps.

Themes within categories are also common to studies from other
countries. For example, perceived milk insufficiency, lack of decision-
making power and gender bias have been reported to influence feed-
ing practices in other countries (Basu, Aundhakar, & Galgali, 2014;
Burns et al., 2016). Similarly, the importance of child willingness to be
breastfed, illness and lactation problems has been highlighted else-
where (Balogun, Dagvadorj, Anigo, Ota, & Sasaki, 2015).

These barriers reveal an important particularity of child feeding
behaviours: to feed optimally, two sets of behavioural drivers must
converge so that mother and child are willing and able to partake in
child feeding (Ventura & Worobey, 2013). Furthermore, the motiva-
tions and capabilities of mothers and children may interact. For exam-
ple, breastfeeding can strengthen the bond between mother and
child, in turn acting as a predictor of continued feeding and milk sup-
ply (Agunbiade & Ogunleye, 2012).

Associations between psychological capabilities and child feeding
are underresearched. Stress may be an important factor (Grajeda &
Perez-Escamilla, 2002), particularly in the Northern Triangle—a con-
text among the most dangerous in the world (Runde, Perkins, &
Nealer, 2016), with high occurrences of sexual violence (Latin America
Working Group, 2016) and possibly maternal depression (Verbeek,
Arjadi, Vendrik, Burger, & Berger, 2015). Numerous studies link stress
and depression to poor child feeding outcomes (Fallon, Groves, Hal-
ford, Bennett, & Harrold, 2016; Madlala & Kassier, 2018), and some
have linked intimate partner violence with child stunting (Rico, Fenn,
Abramsky, & Watts, 2011) perhaps due to effects on child feeding.

4.2 | Intervention and policies

Dietary behaviour change interventions in the Northern Triangle have
typically justified their methods by citing evidence for their effective-
ness in other settings, but rarely consider contextual or theoretical
reasons for why the desired behaviour is not being carried out or how
it is hypothesised to improve. These are common criticisms of behav-
iour change interventions and are important because they can limit
intervention success (Aboud & Singla, 2012). Exceptionally, the forma-
tive research conducted for PROCOMIDA (Olney et al., 2012) identi-
fied the motivations of mothers, fathers and grandmothers, which
may have contributed to its success.

Interventions providing resources may be more likely to improve
child diets than breastfeeding. We found that poverty and food inse-
curity had more negative effects on child diets than breastfeeding,
and the interventions in our review that gave mothers food or supple-

ments tended to improve dietary diversity more than breastfeeding.
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Consistent with this, international reviews also find that food or cash
transfers improve dietary diversity (Bastagli et al., 2016; Hidrobo,
Hoddinott, Peterman, Margolies, & Moreira, 2014), but effects on
breastfeeding indicators are more mixed (Bassani et al., 2013). This
may be because the link between resources and breastfeeding is more
complex, as poverty is associated with prolonged feeding (Chary
et al, 2011) and the costs of breastfeeding are borne out more in
terms of mothers' time and energy than the household food budget.

Particularly for breastfeeding, but also for complementary feed-
ing, the provision of resources may be ineffective or insufficient
(Bassani et al., 2013). Our review found that mothers' nutrition knowl-
edge and beliefs guide child feeding behaviours, indicating that educa-
tion and training are relevant techniques. Although education and
counselling interventions in our review had mixed effects, interna-
tional reviews find that they are highly effective at improving
breastfeeding practices (Sinha et al., 2015) and have (smaller) effects
on child diets (Webb Girard & Olude, 2012). Breastfeeding counselling
interventions in the Northern Triangle might be made more effective
by addressing the capabilities, opportunities and motivations identi-
fied in our review: for example, by discussing breastfeeding recom-
mendations; the benefits of colostrum and breast-milk; how mothers
can know their milk supply is sufficient; feeding during illness and
when taking medicines; and ways to continue feeding whilst working.
Counselling on complementary feeding could discuss beliefs about
heating and cooling foods, highlight benefits of diverse diets and sup-
plements and explain how much to feed the child in general and dur-
ing ilness.

Given that cultural beliefs and influential figures were featured so
frequently in our review, it is surprising that few interventions
addressed these factors. Counselling interventions could aim to
change social norms and opportunities by engaging relatives, espe-
cially paternal grandparents. Recent complex interventions that
included actions designed to change social norms and engage key
influencers have shown some success in other countries. In Ethiopia,
the Alive and Thrive programme, which included counselling, with
mass media and social mobilisation to engage other family members,
improved exclusive breastfeeding by 9 pp (Kim et al., 2016). In India,
Participatory Learning and Action community groups and home
counselling, which engage the wider community, improved child mini-
mum dietary diversity (OR = 1.47) (Nair et al., 2017). Interventions to
address these social barriers could be tested alongside techniques to
increase resources, knowledge and motivations.

A systematic search of policies addressing malnutrition across
Latin America showed that all three Northern Triangle countries
have implemented WHO-recommended policies, including growth
monitoring and promotion, regulation of the marketing of breast
milk substitutes (part of the Baby-Friendly Hospital Initiative) and
paid maternity leave. Apart from the AIN-C evaluations, our review
demonstrates a lack of evidence on the impacts of these policies
despite evidence that they have improved breastfeeding rates in
other countries (Mirkovic, Perrine, & Scanlon, 2016; Sinha
et al., 2015). None of the Northern Triangle countries have specific

policies to address micronutrient deficiencies and there s
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(Tirado
et al, 2016), which may also explain the shortage of evaluations

insufficient resourcing of existing nutrition policies
found in our review. The lack of monitoring and evaluation has
been described as a barrier to progress in the region (Martorell,

2012) and must be a priority moving forwards.

4.3 | Strengths and limitations

Our review benefits from a systematic search and duplicate assess-
ment of study inclusion, quality and categorisation of studies onto the
Behaviour Change Wheel. By focusing our review on the Northern
Triangle, we restrict the generalisability of our findings, but this
approach has enabled an in-depth, context-specific analysis of child
feeding behaviours and demonstrates a mapping approach that could
be applied in other contexts.

By using the COM-B model, we found that categories over-
lapped and were difficult to disentangle—a challenge that would
arise from applying any framework to a complex reality. For exam-
ple, we found evidence that colostrum is withheld from children
because of mothers' beliefs that it may cause illness. This belief
could be categorised as mothers' reflections (reflective motivations),
cultural norms (social opportunities) and/or a lack of knowledge
(psychological capabilities). No studies related their findings to the
COM-B model, so our subjective categorisation of evidence is a
potential source of bias. To ensure that evidence was mapped con-
sistently, two reviewers independently categorised them, and we
assigned multiple categories where necessary.

The choice of the Behaviour Change Wheel over another frame-
work is another potential source of bias. The Behaviour Change
Wheel places less emphasis on the stages of behavioural change than
other frameworks, such as the transtheoretical model (Prochaska & Di
Clemente, 1982). However, no studies in our review described these
cognitive stages. Other nutrition-specific frameworks unpack the
direct, proximate and distal determinants of undernutrition (Black
et al., 2008). However, they do not apply the behavioural theory or
enable us to unpack the processes by which these determinants affect
individual behaviours. We have confidence in our selection of the
COM-B framework because it is based on a systematic review of the
behaviour change theory and is therefore very broad (Michie
etal., 2011).

Because we were interested in understanding the capabilities,
opportunities and motivations that explain behaviours, we excluded
evidence on more distal determinants, which would require further
assumptions to be made about the specific pathways to influencing
individual behaviours. For example, differences in socio-economic sta-
tus may reflect differences in employment and therefore a mother's
time to feed or financial resources to buy appropriate foods. Although
distal factors can direct research to population groups, they do not
explain the root causes of behaviour.

Given the range of study dates, designs and quality, it is difficult
to determine to what extent our results reflect the current drivers of

feeding behaviours and their relative importance across population
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subgroups. However, we do find consistency in results over time, and
we highlight evidence gaps where we find them.

Finally, publication bias and reporting bias are possible limitations
and are difficult to assess quantitatively due to the lack of studies on
each exposure-outcome pairing.

To comprehensively understand the capabilities, opportunities
and motivations of mothers and children to change feeding behav-
iours, we need recent high-quality, mixed-methods research in varied
contexts within the Northern Triangle. This, along with evidence
reviewed here, should be used with the behavioural theory to inform
future interventions. These interventions require robust impact and
process evaluations so effective approaches can be scaled up.

ACKNOWLEDGMENTS
Self-funded and author HHF was funded by a Sir Henry Wellcome
Fellowship from the Wellcome Trust. Grant number: 210894/Z/18/Z.

CONFLICTS OF INTEREST
The authors declare that they have no conflicts of interest.

CONTRIBUTIONS

MD and HHF developed the protocol. MD ran the searches, screened
the results and assessed risk of bias. HHF duplicated screening and
assessed risk of bias on a subsample of results. MD and HHF inter-
preted the evidence. MD wrote the first draft of the manuscript, with
inputs from HHF.

ORCID

Megan Deeney "2 https://orcid.org/0000-0002-4817-1170

REFERENCES

Aboud, F. E., & Singla, D. R. (2012). Challenges to changing health behav-
iours in developing countries: A critical overview. Social Science and
Medicine, 75(4), 589-594. https://doi.org/10.1016/j.socscimed.2012.
04.009

Agunbiade, O. M., & Ogunleye, O. V. (2012). Constraints to exclusive
breastfeeding practice among breastfeeding mothers in Southwest
Nigeria: Implications for scaling up. International Breastfeeding Journal,
7(5), 1-10. https://doi.org/10.1186/1746-4358-7-5

American Public  Health  Association.  (1987). Breastfeeding
promotion in Honduras: The PROALMA project. Mothers and Children,
6(1), 1-4.

Asensio, C. (2013). Improving nutrition knowledge and feeding practices
among rural women in Guatemala. Annals of Nutrition and Metabolism,
2,27-27. https://doi.org/10.1159/000351281

Atyeo, N. N., Frank, T. D., Vail, E. F., Sperduto, W. A. L., & Boyd, D. L.
(2017). Early initiation of breastfeeding among Maya mothers in the
Western Highlands of Guatemala: Practices and beliefs. Journal of
Human  Lactation, 33(4), 781-789. https://doi.org/10.1177/
0890334416682729

Balogun, O. O., Dagvadorj, A., Anigo, K. M., Ota, E., & Sasaki, S. (2015).
Factors influencing breastfeeding exclusivity during the first 6 months
of life in developing countries: A quantitative and qualitative system-
atic review. Maternal & Child Nutrition, 11(4), 433-451. https://doi.
org/10.1111/mcn.12180

Bassani, D. G., Arora, P, Wazny, K, Gaffey, M. F, Lenters, L, &
Bhutta, Z. A. (2013). Financial incentives and coverage of child health

—WI LEY 21 of 25

interventions: A systematic review and meta-analysis. BMC Public
Health, 13(SUPPL.3), S30. https://doi.org/10.1186/1471-2458-13-
S$3-S30

Bastagli, F., Hagen-Zanker, J., Harman, L., Barca, V. Sturge, G,
Schmidt, T., & Pellerano, L. (2016). Cash transfers: What does the evi-
dence say? A rigorous review of programme impact and of the role of
design and implementation features. ODI Report. DOI: https://doi.
org/10.13140/RG.2.2.29336.39687

Basu, S., Aundhakar, C. D., & Galgali, A. (2014). Gender discrimination in
relation to exclusive breast feeding practices amongst twins in rural
India. International Journal of Health Sciences and Research, 4(5),
139-143. 10.1.1.659.1086

Black, R. E., Allen, L. H., Bhutta, Z. A, Caulfield, L. E., de Onis, M.,
Ezzati, M., ... Rivera, J. (2008). Maternal and child undernutrition:
Global and regional exposures and health consequences. The Lancet,
371(9608), 243-260. https://doi.org/10.1016/50140-6736(07)
61690-0

Briscoe, C., & Aboud, F. (2012). Behaviour change communication
targeting four health behaviours in developing countries: A review of
change techniques. Social Science and Medicine, 75(4), 612-621.
https://doi.org/10.1016/j.socscimed.2012.03.016

Brown, K., Henretty, N., Chary, A., Webb, M. F., Wehr, H., Moore, J., ...
Rohloff, P. (2016). Mixed-methods study identifies key strategies for
improving infant and young child feeding practices in a highly stunted
rural indigenous population in Guatemala. Maternal & Child Nutrition,
12(2), 262-277. https://doi.org/10.1111/mcn.12141

Burns, J., Emerson, J. A, Amundson, K., Doocy, S., Caulfield, L. E., &
Klemm, R. D. W. (2016). A qualitative analysis of barriers and
facilitators to optimal breastfeeding and complementary feeding
practices in South Kivu, Democratic Republic of Congo. Food and
Nutrition ~ Bulletin, 37(2), 119-131. https://doi.org/10.1177/
0379572116637947

Canahuati, J. (1990). One country's story: The PROALMA program in
Honduras. International Journal of Gynaecology and Obstetrics: The
Official Organ of the International Federation of Gynaecology and
Obstetrics, 31(Suppl 1), 17-24. https://doi.org/10.1016/0020-7292
(90)920069-W

Cerezo, R, & Claros, M. E. (1993). Estudio sobre conocimientos y practicas
hospitalarias que favorecen o interfieren con una lactancia materna
exitosa en 11 hospitales y centros de salud del MSPAS de El Salvador.
INCAP. Retrieved from http://bvssan.incap.int/local/D/DOE-IP-
045.pdf

Chary, A. N., Messmer, S. E., & Rohloff, P. J. (2011). Male influence on
infant feeding in rural Guatemala and implications for child nutrition
interventions. Breastfeeding Medicine: The Official Journal of the Acad-
emy of Breastfeeding Medicine, 6(4), 227-231. https://doi.org/10.
1089/bfm.2011.0015

Cohen, R, Rivera, L., Canahuati, J.,, Brown, K, & Dewey, K. (1995).
Delaying the introduction of complementary food until 6 months does
not affect appetite or mother's report of food acceptance of breast-
fed infants from 6 to 12 months in a low income, Honduran popula-
tion. Journal of Nutrition, 125(11), 2787-2792. https://doi.org/10.
1093/jn/125.11.2787

Cohen, R. J, Brown, K. H., Canahuati, J., Rivera, L. L., & Dewey, K. G.
(1994). Effects of age of introduction of complementary foods on
infant breast milk intake, total energy intake, and growth: A
randomised intervention study in Honduras. Lancet, 344(8918),
288-293. https://doi.org/10.1016/50140-6736(94)91337-4

Cohen, R. J., Brown, K. H., Rivera, L. L, & Dewey, K. G. (1999). Pro-
moting exclusive breastfeeding for 4-6 months in Honduras: Atti-
tudes of mothers and barriers to compliance. Journal of Human
Lactation, 15(1), 9-18. https://doi.org/10.1177/
089033449901500107

Cohen, R. J, Haddix, K., Hurtado, E., & Dewey, K. G. (1995).
Maternal activity budgets: Feasibility of exclusive breastfeeding for



22| WiLEY-|

six months among urban women in Honduras. Social Science &
Medicine, 41(4), 527-536. https://doi.org/10.1016/0277-9536(94)
00354-v

Critical Appraisal Skills Programme. (2018). CASP Qualitative Research
checklist. https://doi.org/10.1371/journal.pmed.0040323

Dearden, K., Altaye, M., de Maza, |, de Oliva, M., Stone-Jimenez, M.,
Burkhalter, B. R., & Morrow, A. L. (2002). The impact of mother-to-
mother support on optimal breast-feeding: A controlled community
intervention trial in peri-urban Guatemala City, Guatemala. Pan Ameri-
can Journal of Public Health, 12(3), 193-201. https://doi.org/10.1590/
$1020-49892002000900008

Dearden, K., Altaye, M., de Maza, |, de Oliva, M., Stone-Jimenez, M,
Morrow, A. L., & Burkhalte, B. R. (2002). Determinants of optimal
breast-feeding in peri-urban Guatemala City, Guatemala. Revista
Panamericana de Salud Pablica, 12(3), 185-192. https://doi.org/10.
1590/51020-49892002000900007

Deeney, M., & Harris-fry, H. (2018). What policies, interventions, and
sources of behaviour influence infant and young child feeding behav-
jours in the Northern Triangle? A mixed methods systematic review.
Retrieved  from  http://www.crd.york.ac.uk/PROSPERO/display_
record.php? ID=CRD42018104335

Dewey, K. G., Cohen, R. J,, Brown, K. H., & Rivera, L. L. (1999). Age of
introduction of complementary foods and growth of term, low-birth-
weight, breast-fed infants: A randomized intervention study in Hondu-
ras. American Journal of Clinical Nutrition, 69(4), 679-686. https://doi.
org/10.1093/ajcn/69.4.679

Dewey, K. G., & Adu-Afarwuah, S. (2008). Systematic review of the effi-
cacy and effectiveness of complementary feeding interventions in
developing countries. Maternal and Child Nutrition, 4(SUPPL.1), 24-85.
https://doi.org/10.1111/j.1740-8709.2007.00124.x

Economic Commission for Latin America and the Caribbean (ECLAC).
(2008). The cost of hunger: Social and economic impact of child under-
nutrition in Central America and the Dominican Republic. Santiago.
Retrieved from https://repositorio.cepal.org/bitstream/handle/
11362/39315/1/LCW144_en.pdf

Engle, P. L., & Nieves, I. (1992). Intra-household food distribution among
Guatemalan families in a supplementary feeding programme: Mothers'
perceptions. Food and Nutrition Bulletin, 14(4), 1-11. https://doi.org/
10.1177/156482659201400413

Fallon, V., Groves, R., Halford, J. C. G., Bennett, K. M., & Harrold, J. A.
(2016). Postpartum anxiety and infant-feeding outcomes: A systematic
review. Journal of Human Lactation, 32(4), 740-758. https://doi.org/
10.1177/0890334416662241

Flax, V. L., Siega-Riz, A. M., Reinhart, G. A,, & Bentley, M. E. (2015). Provi-
sion of lipid-based nutrient supplements to Honduran children
increases their dietary macro- and micronutrient intake without dis-
placing other foods. Maternal & Child Nutrition, 11(4), 203-213.
https://doi.org/10.1111/mcn.12182

Garcia, R., Padilla, O., Doak, C. M., Vossenaar, M., & Solomons, N. W.
(2012). Intergenerational transmission of factors that determine infant
feeding practices: A qualitative approach to examining Guatemalan
maternal experiences (p. 26). Bethesda, Maryland, USA: FASEB Journal.
Conference: Experimental Biology. https://doi.org/10.1096/fasebj.26.
1_supplement.391.1

Garcia-Meza, R., Gonzalez, W., Tumilowicz, A., & Solomons, N. W. (2017).
Knowledge and attitudes of mothers and health providers toward
home-complementation with micronutrients in Baja Verapaz, Guate-
mala. FASEB Journal. Conference: Experimental Biology, 31(1). https://
doi.org/10.1096/fasebj.31.1_supplement.786.31

Garcia-Meza, R., Montenegro-Bethancourt, G., Gonzalez, W.,
Bonvecchio, A., Vossenaar, M., & Tumilowicz, A. (2017). Inappropriate
timing of introduction of complementary foods: Practices and percep-
tions among mothers of infants and young children in Baja Verapaz,
Guatemala. Annals of Nutrition and Metabolism, 71(2), 532. https://doi.
org/10.1159/000480486

DEENEY anp HARRIS-FRY

Webb Girard, A., & Olude, O. (2012). Nutrition Education and Counselling
Provided during Pregnancy: Effects on Maternal, Neonatal and Child
Health Outcomes. Paediatric and Perinatal Epidemiology, 26, 191-204.
https://doi.org/10.1111/j.1365-3016.2012.01278.x

Gonzalez, W., Bonvecchio, A., Duque, T., Bernal, I. J., Montenegro-
Bethancourt, G., Alvarado, R., ... Tumilowicz, A. (2017). Acceptability
of unsweetened small quantity lipid-based nutrient supplement
(SQ-LNS) in children aged 6 to 23 months: Formative research for
the spoon project in Colombia, Guatemala and Mexico. Annals of
Nutrition and Metabolism, 71(2), 555-556. https://doi.org/10.1159/
000480486

Gonzalez-Cossio, T., Habicht, J. P, Rasmussen, K. M., & Delgado, H. L.
(1998). Impact of food supplementation during lactation on infant
breast-milk intake and on the proportion of infants exclusively breast-
fed. Journal of Nutrition, 128(10), 1692-1702. https://doi.org/10.
1093/jn/128.10.1692

Grajeda, D., & Campos, S. (2016). Evaluacion de la Estrategia de
Comunicacién para el Desarrollo en Seguridad Alimentaria y
Nutricional. Retrieved from https://www.unicef.org/evaldatabase/
files/2016-002._Informe_Eval_Unicef_VF_Nutricion_C4D_
Guatemala.pdf

Grajeda, R., & Perez-Escamilla, R. (2002). Stress during labor and delivery
is associated with delayed onset of lactation among urban Guatemalan
women. Journal of Nutrition, 132(10), 3055-3060. https://doi.org/10.
1093/jn/131.10.3055

Gutiérrez Cabrera, D. L., & Turcios Espafia, M. C. (2004). Conocimientos,
actitudes y practicas de las madres sobre salud del nifio menor de dos
afos: Casco Urban San Marcos. Ocotepeque, Honduras: periodo Enero -
Abril 2004. Retrieved from http://repositorio.unan.edu.ni/5548/

Health and Development Consulting International (HDCi) LLC. (2013).
External midterm evaluation report: Review and reporting for
PROCOMIDA's community food diversification program for mother and
child. Portland, USA: Mercy Corps Guatemala. Retrieved from https://
pdf.usaid.gov/pdf_docs/PDACX324.pdf

Heckert, J., Leroy, J., Bliznashka, L., Olney, D., & Richter, S. (2018).
Strengthening and evaluating the preventing malnutrition in children
under 2 years of age approach: Guatemala follow-up report. Washington
DC: FANTA. Retrieved from. https://www.fantaproject.org/sites/
default/files/resources/Guatemala-PM2A-FollowUp-Report-
Jun2018.pdf

Hidrobo, M., Hoddinott, J., Peterman, A., Margolies, A., & Moreira, V.
(2014). Cash, food, or vouchers? Evidence from a randomized experi-
ment in northern Ecuador. Journal of Development Economics, 107,
144-156. https://doi.org/10.1016/j.jdeveco.2013.11.009

Horton, S., Sanghvi, T., Phillips, M., Fiedler, J., Perez-Escamilla, R,
Lutter, C,, ... Segall-Correa, A. M. (1996). Breastfeeding promotion and
priority setting in health. Health Policy and Planning, 11(2), 156-168.
https://doi.org/10.1093/heapol/11.2.156

Hruschka, D. J., Sellen, D. W., Stein, A. D., & Martorell, R. (2003). Delayed
onset of lactation and risk of ending full breast-feeding early in rural
Guatemala. Journal of Nutrition, 133(8), 2592-2599. https://doi.org/
10.1093/jn/133.8.2592

Immink, M. D. C., & Alarcon, J. A. (1993). Household income, food avail-
ability, and commercial crop production by smallholder farmers in the
Western Highlands of Guatemala. Economic Development and Cultural
Change, 41(2), 319-342. https://doi.org/10.1086/452013

Islam, M., & Hoddinott, J. (2009). Evidence of intrahousehold flypaper
effects from a nutrition intervention in rural Guatemala. Economic
Development and Cultural Change, 57(2), 215-238. https://doi.org/10.
1086/592876

lzurieta, L. M., & Larson-Brown, L. B. (1995). Child feeding practices in
Guatemala. Ecology of Food and Nutrition, 33(4), 249-262. https://doi.
org/10.1080/03670244.1995.9991433

Kennedy, E. (1994). Health and nutrition effects of commercialization of
agriculture. In Agricultural commercialization, economic development,



DEENEY anp HARRIS-FRY I ‘

and nutrition (pp. 79-99). Baltimore, MD: John Hopkins University
Press. http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/
129367

Kim, S. S., Rawat, R., Mwangi, E. M., Tesfaye, R., Abebe, Y., Baker, J., ...
Menon, P. (2016). Exposure to large-scale social and behavior
change communication interventions is  associated  with
improvements in infant and young child feeding practices in Ethiopia.
PLoS ONE, 11(10), e0164800. https://doi.org/10.1371/journal.pone.
0164800

Kincaid, M., Bermudez, O. |., Chomat, A. M., Escobar, M., Garcia, M,,
Garcia, R, ... Solomons, N. W. (2013). Local concepts of infant illness
among Mam-Mayan women and impact on feeding practices: A qualita-
tive study in the Western Highlands of Guatemala (p. 27). Bethesda,
Maryland, USA: FASEB Journal. Conference: Experimental Biology.
https://doi.org/10.1096/fasebj.27.1_supplement.841.13

Krebs, N. F., Mazariegos, M., Chomba, E., Sami, N., Pasha, O., Tshefu, A, ...
Hambidge, K. M. (2012). Randomized controlled trial of meat com-
pared with multimicronutrient-fortified cereal in infants and toddlers
with high stunting rates in diverse settings. The American Journal of
Clinical Nutrition, 96(4), 840-847. https://doi.org/10.3945/ajcn.112.
041962

Latin America Working Group. (2016). A look at the Northern Triangle of
Central America in 2016: Sustained violence and displacement.
Retrieved from https://www.vanderbilt.edu/lapop/news/081516.AB-
LatinAmericaWorkingGroup.pdf

Lutter, C., Pérez-Escamilla, R., Segall, A., & Sanghvi, T. (1994). Maternal
employment and exclusive breastfeeding: The effect of usual versus
current employment status. Retrieved from https://pdf.usaid.gov/pdf_
docs/PNABW632.pdf

Lutter, C., Pérez-Escamilla, R., Segall, A, Sanghvi, T. G., Teruya, K,
Rivera, A., & July. (1994). The effect of hospital-based breastfeeding
promotion programs on exclusive breastfeeding in three Latin Ameri-
can countries. Retrieved from https://pdf.usaid.gov/pdf_docs/
PNABW633.pdf

Madlala, S., & Kassier, S. (2018). Antenatal and postpartum depression:
Effects on infant and young child health and feeding practices.
South African Journal of Clinical Nutrition, 31(1), 1-7. https://doi.org/
10.1080/16070658.2017.1333753

Martinez, B., Webb, M. F., Gonzalez, A., Douglas, K. Del Pilar
Grazioso, M., & Rohloff, P. (2018). Complementary feeding interven-
tion on stunted Guatemalan children: A randomised controlled trial.
BMJ Paediatrics Open, 2(1), 1-8. https://doi.org/10.1136/bmjpo-
2017-000213

Martorell, R. (2012). Intervenciones y opciones de politicas para combatir la
desnutriciéon en Guatemala. Washington DC: Banco Interamericano de
Desarrollo, Retrieved from. https://publications.iadb.org/publications/
spanish/document/Intervenciones-y-opciones-de-politicas-para-
combatir-la-desnutricidon-en-Guatemala.pdf

Martorell, R., Valverde, V., Mejia-Pivaral, V., Klein, R. E., Elias, L. G., &
Bressani, R. (1979). Protein-energy intakes in a malnourished popula-
tion after increasing the supply of the dietary staples. Ecology of Food
and Nutrition, 8(3), 163-168. https://doi.org/10.1080/03670244.
1979.9990562

Martorell, R., Yarbrough, C., Yarbrough, S., & Klein, R. E. (1980). The impact
of ordinary illnesses on the dietary intakes of malnourished children.
American Journal of Clinical Nutrition, 33(2), 345-350. https://doi.org/
10.1093/ajcn/33.2.345

Mata, L. J., Kromal, R. A,, Urrutia, J. J., & Garcia, B. (1977). Effect of infec-
tion on food intake and the nutritional state: Perspectives as viewed
from the village. American Journal of Clinical Nutrition, 30(8),
1215-1227. https://doi.org/10.1093/ajcn/30.8.1215

Matias, S. L., Chaparro, C. M., Perez-Exposito, A. B., Peerson, J. M., &
Dewey, K. G. (2011). Acceptability of a lipid-based nutrient supple-
ment among Guatemalan infants and young children. Retrieved from

—WI LEY 23 of 25

https://www.fantaproject.org/research/lipid-based-nutrient-
supplements-guatemala

McKerracher, L. J., Collard, M., Altman, R. M., Sellen, D. &
Nepomnaschy, P. A. (2016). Energy-related influences on variation in
breastfeeding duration among indigenous Maya women from Guate-
mala. American Journal of Physical Anthropology, 1-11. https://doi.org/
10.1002/ajpa.23125

Michie, S., Atkins, L., & West, R. (2018). The behaviour change wheel—A
guide to designing interventions. Retrieved August 17, 2018, from
http://www.behaviourchangewheel.com/

Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change
wheel: A new method for characterising and designing behaviour
change interventions. Implementation Science, 6(1), 42. https://doi.org/
10.1186/1748-5908-6-42

Ministerio de Salud Publica y Asistencia Social (MSPAS), Instituto Nacional
de Estadistica (INE), & ICF International. (2017). Encuesta Nacional de
Salud  Materno Infantil 2014-2015  Guatemala.  Guatemala:
MSPAS/INE/ICF. Retrieved from. https://www.ine.gob.gt/images/
2017/encuestas/ensmi2014_2015.pdf

Ministerio de Salud/Instituto Nacional de Salud, & UNICEF. (2014).
Encuesta Nacional de Salud 2014 - Ecuesta de Indicadores Muiltiples por
Conglomorados 2014. San Salvador. Retrieved from: Resultados
Principales. http://ins.salud.gob.sv/wp-content/uploads/2017/11/
Encuesta_MICS.pdf

Mirkovic, K. R., Perrine, C. G., & Scanlon, K. S. (2016). Paid maternity leave
and breastfeeding outcomes. Birth, 43(3), 233-239. https://doi.org/
10.1111/birt.12230

Mock, N. B., Franklin, R. R., Bertrand, W. E., & O'Gara, C. (1985). Exposure
to the modern health service system as a predictor of the duration of
breastfeeding: A cross-cultural study. Medical Anthropology, 9(2),
123-138. https://doi.org/10.1080/01459740.1985.9965925

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., Altman, D., Antes, G,, ...
Tugwell, P. (2009, July 21). Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. PLoS Medicine., 6,
e€1000097. https://doi.org/10.1371/journal.pmed.1000097

Nair, N., Tripathy, P., Sachdev, H. S., Pradhan, H., Bhattacharyya, S.,
Gope, R,, ... Prost, A. (2017). Effect of participatory women's groups
and counselling through home visits on children's linear growth in rural
eastern India (CARING trial): A cluster-randomised controlled trial. The
Lancet Global Health, 5(10), e1004-e1016. https://doi.org/10.1016/
5$2214-109X(17)30339-X

Newman, J. E., Garces, A., Mazariegos, M., Michael Hambidge, K.,
Manasyan, A., Tshefu, A, ... Krebs, N. F. (2014). Theory-driven process
evaluation of a complementary feeding trial in four countries. Health
Education Research, 29(2), 297-305. https://doi.org/10.1093/her/
cytl15

Nieves, I., Griffiths, M., Nufez, I. Y., Ramos, L. E., Rivera, J., & Saénz de
Tejada, S. (1994). Attitudes and beliefs related to breastfeeding and
their effect on infant feeding in Central America: Recent findings. In
Proceedings of the XVth International Congress of Nutrition
(pp. 374-378). London: Smith-Gordon.

O'Gara, C., & Kendall, C. (1985). Fluids and powders: Options for infant
feeding. Medical Anthropology, 9(2), 107-122. https://doi.org/10.
1080/01459740.1985.9965924

Olney, D., Arriola, M., Carranza, R., Leroy, J., Richter, S., Harris, J., ...
Becker, E. (2012). Report of formative research conducted in Alta Ver-
apaz, Guatemala, to help inform the health-strengthening activities and
the social and behavior change communication strategy that will be
implemented through the Mercy Corps PM2A program—PROCOMIDA.
Washington DC: FHI 360/FANTA. Retrieved from. https://www.
fantaproject.org/sites/default/files/download/Guatemala-
PROCOMIDA-Sep2012_1.pdf

Olney, D., Richter, S., Becker, E., Roopnaraine, T., Margolies, A,
Kennedy, A., .. Ruel, M. (2013). A process evaluation of the



225 | WiLEY-|

PROCOMIDA “Preventing Malnutrition in Children under 2 Approach”
in Guatemala. Washington DC: FHI, 360. Retrieved from. https://www.
fantaproject.org/sites/default/files/resources/Process-Evaluation-
PROCOMIDA-2013.pdf

Olney, D. K., Leroy, J., Bliznashka, L., & Ruel, M. T. (2018). PROCOMIDA, a
food-assisted maternal and child health and nutrition program, reduces
child stunting in Guatemala: A cluster-randomized controlled interven-
tion trial. Journal of Nutrition, 148(9), 1493-1505. https://doi.org/10.
1093/jn/nxy138

Pan American Health Organization, & World Health Organization. (2017).
Health situation in the Americas: Core indicators 2017. Washington DC:
Pan American Health Organization. Retrieved from. http://iris.paho.
org/xmlui/bitstream/handle/123456789/34329/Corelndicators2017_
eng.pdf?sequence=1&isAllowed=y

Parker, M. E., Schroeder, D. G., Begin, F., & Hurtado, E. (1998). Maternal
preferences for consistency of complementary foods in Guatemala.
Food and Nutrition Bulletin, 19(1), 6-12. https://doi.org/10.1177/
156482659801900102

Pérez-Escamilla, R. (2004). Effectiveness of MADLAC at improving
breastfeeding promotion and counseling indicators in maternity wards
in El Salvador. Retrieved from https://pdf.usaid.gov/pdf_docs/
PNADDO52.pdf

Pérez-Escamilla, R., Lutter, C., Segall, A. M., Rivera, A., Trevino-Siller, S., &
Sanghvi, T. (1995). Exclusive breast-feeding duration is associated with
attitudinal, socioeconomic and biocultural determinants in three Latin
American countries. Journal of Nutrition, 125(12), 2972-2984. https://
doi.org/10.1093/jn/125.12.2972

Pérez-Escamilla, R., Segura-Millan, S., Canahuati, J., & Allen, H. (1996).
Prelacteal feeds are negatively associated with breast-feeding out-
comes in Honduras. Journal of Nutrition, 126(11), 2765-2773. https://
doi.org/10.1093/jn/126.11.2765

Pigott, J., & Kolasa, K. (1979). Prevalence of malnutrition and dietary habits
of preschoolers in a rural Guatemalan village. Ecology of Food and
Nutrition, 8(2), 71-78. https://doi.org/10.1080/03670244.1979.
9990547

Popkin, B. M., Canahuati, J., Bailey, P. E., & O'Gara, C. (1991). An evalua-
tion of a national breast-feeding promotion programme in Honduras.
Journal of Biosocial Science, 23(1), 5-21. https://doi.org/10.1017/
50021932000019027

Prochaska, J. O., & Di Clemente, C. C. (1982). Transtheoretical therapy:
Toward a more integrative model of change. Psychotherapy, 19(3),
276-288. https://doi.org/10.1037/h0088437

Rico, E., Fenn, B., Abramsky, T., & Watts, C. (2011). Associations between
maternal experiences of intimate partner violence and child nutrition
and mortality: Findings from demographic and health surveys in Egypt,
Honduras, Kenya, Malawi and Rwanda. Journal of Epidemiology and
Community Health, 65(4), 360-367. https://doi.org/10.1136/jech.
2008.081810

Runde, D. F., Perkins, C., & Nealer, E. (2016). Achieving growth and secu-
rity in the Northern Triangle of Central America. Retrieved from
https://csis-prod.s3.amazonaws.com/s3fs-
public/publication/161201_Perkins_NorthernTriangle_Web.pdf

Schaetzel, T., Griffiths, M., Miller Del Rosso, J., & Plowman, B. (2008). Eval-
uation of the AIN-C Program in Honduras. Arlington, Virginia, USA: Basic
Support for Institutionalizing Child Survival (BASICS) for the United
States Agency for International Development (USAID). Retrieved from.
https://www.manoffgroup.com/wp-content/uploads/AIN-
CEvaluation.pdf

Secretaria de Salud (Honduras), Instituto Nacional de Estadistica (INE), &
ICF International. (2013). Encuesta Nacional de Salud y Demografia
2011-2012: Informe Resumen. Tegucigalpa. Retrieved from https://
evaw-global-database.unwomen.org/

Sierra, M., Espinoza, I., Espinoza, J., Espinoza, T., & Espinoza, L. (2019).
Results from an external impact evaluation of AIN-C, a community-
based strategy for under-nutrition, implemented by decentralized

DEENEY anp HARRIS-FRY

providers in poor rural areas of Honduras. Journal of the Academy of
Nutrition and Dietetics, 119(9), A64. https://doi.org/10.1016/j.jand.
2019.06.183

Sinha, B., Chowdhury, R. Sankar, M. J., Martines, J.,, Taneja, S.,
Mazumder, S., ... Bhandari, N. (2015). Interventions to improve
breastfeeding outcomes: A systematic review and meta-analysis. Acta
Paediatrica, International Journal of Paediatrics, 104, 114-135. https://
doi.org/10.1111/apa.13127

Smith, S. C. (2002). Village banking and maternal and child health: Evi-
dence from Ecuador and Honduras. World Development, 30(4),
707-723. https://doi.org/10.1016/50305-750X(01)00128-0

Solien De Gonzalez, N. L. (1964). Beliefs and practices concerning medi-
cine and nutrition among lower-class urban Guatemalans. American
Journal of Public Health, 54, 1726-1734. https://doi.org/10.2105/
ajph.54.10.1726

Sosa, R., Kennell, J. H., Klaus, M., & Urrutia, J. J. (1976). The effect of early
mother-infant contact on breast feeding, infection and growth. In Ciba
Foundation Symposium (pp. 179-193). Amsterdam and New York:
Elsevier/Excerpta Medica/North-Holland. https://doi.org/10.1002/
9780470720271

Sterne, J. A. C., Herndn, M. A, Reeves, B. C., Savovi¢, J., Berkman, N. D.,
Viswanathan, M., ... Higgins, J. P. T. (2016). The risk of bias in non-
randomized studies of interventions (ROBINS-I). https://doi.org/10.
1136/bmj.i4919

Tirado, M. C., Galicia, L, Husby, H. M., Lopez, J., Olamendi, S.,
Chaparro, M. P, ... Grajeda, R. (2016). Mapping of nutrition and sec-
toral policies addressing malnutrition in Latin America. Revista
Panamericana de Salud Publica/Pan American Journal of Public Health,
40(2), 114-123.

Tumilowicz, A., Habicht, J. P, Pelto, G., & Pelletier, D. L. (2015). Gender
perceptions predict sex differences in growth patterns of indigenous
Guatemalan infants and young children. American Journal of Clinical
Nutrition, 102(5), 1249-1258. https://doi.org/10.3945/ajcn.114.
100776

United Nations Children's Fund. (2018). UNICEF data: Monitoring the
situation of children and women. New York, N.Y.: UNICEF Headquar-
ters. Retrieved July 12, 2018, from: Infant and young child feeding.
https://data.unicef.org/topic/nutrition/infant-and-young-child-
feeding/

Valverde, V., Martorell, R, Molina, M., Delgado, H., Pivaral, V. M.,
Bressani, R., & Klein, R. E. (1979). Energy supplementation and food
consumption in a malnourished population of rural Guatemala. Nutri-
tion Reports International, 20(6), 855-864.

Van Roekel, K., Plowman, B., Griffiths, M., Vivas de Alvarado, V.,
Matute, J., & Calderon, M. (2002). BASICS Il midterm evaluation of the
AIN program in Honduras 2000: Survey report. Alington, Virginia: Basic
Support for Institutionalizing Child Survival Project (BASICS ) for the
United States Agency for International Development. Retrieved from.
https://pdf.usaid.gov/pdf_docs/PNACQ723.pdf

Vemury, M., & CARE. (1981). Rural food habits in six developing countries: A
CARE study on environmental, social and cultural influence on food con-
sumption patterns (Vol. 10). New York, NY: CARE.

Ventura, A. K., & Worobey, J. (2013). Early influences on the development
of food preferences. Current Biology, 23(9), R401-R408. https://doi.
org/10.1016/j.cub.2013.02.037

Verbeek, T., Arjadi, R., Vendrik, J. J., Burger, H., & Berger, M. Y. (2015).
Anxiety and depression during pregnancy in Central America: A cross-
sectional study among pregnant women in the developing country
Nicaragua. BMC Psychiatry, 15(292), 1-6. https://doi.org/10.1186/
$12888-015-0671-y

Victora, C. G., Adair, L., Fall, C., Hallal, P. C., Martorell, R., Richter, L., &
Sachdev, H. S. (2008). Maternal and child undernutrition:
Consequences for adult health and human capital. The Lancet, 371
(9609), 340-357. https://doi.org/10.1016/50140-6736(07)61692-4



DEENEY anp HARRIS-FRY I ‘

Victora, C. G., Bahl, R., Barros, A. J. D., Franca, G. V. A, Horton, S.,
Krasevec, J., ... Richter, L. (2016). Breastfeeding in the 21st century:
Epidemiology, mechanisms, and lifelong effect. The Lancet, 387
(10017), 475-490. https://doi.org/10.1016/50140-6736(15)01024-7

Vossenaar, M., Garcia, R, Doak, C. M., & Solomons, N. W. (2012).
Reported changes in feeding practices during and after illnesses in 6 to
23 month old children receiving continued breastfeeding in the West-
ern Highlands of Guatemala. FASEB Journal. Conference: Experimental
Biology, 26(Meeting Abstracts). https://doi.org/10.1096/fasebj.26.1_
supplement.1028.5

Vossenaar, M., Garcia, R., Solomons, N. W., Doak, C. M,, Peters, L., &
Ponce, M. C. (2012). Ritual fluids in relation to early child nutrition in
Quetzaltenango, Guatemala. Sight and Life Magazine, 26(2), 40-46.
Retrieved from. https://issuu.com/sight_and_life/docs/sightandlife_
magazine_26_2_2012

Webb, A. L., Sellen, D. W., Ramakrishnan, U., & Martorell, R. (2009). Mater-
nal years of schooling but not academic skills is independently associ-
ated with infant-feeding practices in a cohort of rural Guatemalan
women. Journal of Human Lactation, 25(3), 297-306. https://doi.org/
10.1177/0890334408330449

Webb Girard, A., Waugh, E., Sawyer, S., Golding, L., & Ramakrishnan, U.
(2019). A scoping review of social behaviour change techniques
applied in complementary feeding interventions. Maternal & Child
Nutrition. https://doi.org/10.1111/mcn.12882

Wehr, H., Chary, A., Webb, M. F., & Rohloff, P. (2014). Implications of gen-
der and household roles in Indigenous Maya communities in

—WI LEY 25 of 25

Guatemala for child nutrition interventions. International Journal of
Indigenous Health, 10(1), 99-112. https://doi.org/10.18357/ijih.
101201513196

World Health Organization. (1981). Contemporary patterns of breastfeeding.
Geneva, Switzerland. Retrieved from: Report on the WHO collabora-
tive study on breast-feeding. https://apps.who.int/iris/handle/10665/
40079

Wren, H. M., Solomons, N. W., Chomat, A. M., Scott, M. E., & Koski, K. G.
(2015). Cultural determinants of optimal breastfeeding practices
among indigenous Mam-Mayan women in the Western Highlands of
Guatemala. Journal of Human Lactation: Official Journal of International
Lactation Consultant Association, 31(1), 172-184. https://doi.org/10.
1177/0890334414560194

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Deeney M, Harris-Fry H. What
influences child feeding in the Northern Triangle? A mixed-
methods systematic review. Matern Child Nutr. 2020;16:
€13018. https://doi.org/10.1111/mcn.13018




	What influences child feeding in the Northern Triangle? A mixed-methods systematic review
	  INTRODUCTION
	  Key messages
	  METHODS
	  Search strategy
	  Inclusion criteria
	  Data screening and extraction
	  Quality assessment
	  Analysis

	  RESULTS
	  Study characteristics
	  Quality assessment
	  Mapping the evidence
	  Sources of IYCF behaviours
	  Reflective and automatic motivations
	  Social and physical opportunities
	  Psychological and physical capabilities

	  Evidence on IYCF interventions
	  Evidence on IYCF policies
	  Country-level analysis

	  DISCUSSION
	  Drivers of child feeding behaviours
	  Intervention and policies
	  Strengths and limitations

	ACKNOWLEDGMENTS
	  CONFLICTS OF INTEREST
	  CONTRIBUTIONS
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


