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Abstract

Adequate complementary feeding (CF) practices are essential for achieving optimal
growth but challenging to measure comprehensively. This paper describes CF prac-
tices in 2,034 children aged 6-23 months and investigates their relationships with
length-for-age z-score (LAZ) and stunting, using cross-sectional data collected from
May to July 2014 in rural Northern Togo. The World Health Organization infant
and young child feeding indicators were computed, along with ancillary indicators
on feeding style and timing of introduction of complementary foods. The associations
between those indicators and children's LAZ and stunting were assessed using linear
and logistic regressions after stratification by age group and adjustment for children,
maternal, and household characteristics. CF practices were suboptimal, and their
associations with child's growth varied across indicators and age groups. In children
aged 6-11 months, reaching the minimum dietary diversity and the minimum accept-
able diet was associated with higher LAZ (p < .05). In 18- to 23-month-old children,
only the consumption of iron-rich food was associated with both LAZ (p = .02) and
stunting (p = .05). The late introduction of family foods was associated with higher
odds of being stunted and lower LAZ in children aged 12-17 months (p < .001).
The untimely introduction of porridge was associated with higher odds of stunting
in children aged 9-23 months (p < .05). Unexpectedly, helping the child to eat was
negatively associated with linear growth in all age groups. These findings nurture
the ongoing process of review of the World Health Organization infant and young
child feeding indicators showing that, in their current version, they hardly capture
the links between CF and child's growth at different ages.

KEYWORDS

complementary feeding practices, feeding style, infant and young child feeding indicators, linear
growth, stunting, Togo

Matern Child Nutr. 2019;e12843.
https://doi.org/10.1111/mcn.12843

wileyonlinelibrary.com/journal/mcn © 2019 John Wiley & Sons Ltd 1 of 17


https://orcid.org/0000-0002-2584-5654
https://orcid.org/0000-0002-4689-7867
https://orcid.org/0000-0003-3277-0985
https://orcid.org/0000-0003-0562-9601
https://doi.org/10.1111/mcn.12843
https://doi.org/10.1111/mcn.12843
http://wileyonlinelibrary.com/journal/mcn

2017 |y LEY1 \

1 | INTRODUCTION

The complementary feeding (CF) period, between 6 and 23 months of
age, is of paramount importance for linear growth (Prendergast &
Humphrey, 2014; Stewart, lannotti, Dewey, Michaelsen, & Onyango,
2013; White, Bégin, Kumapley, Murray, & Krasevec, 2017). In low-
and middle-income countries, most of the decline in height-for-age
occurs during the ~500-day transition time when breastmilk is
complemented by family food (Aguayo & Menon, 2016; Bégin &
Aguayo, 2017). Covering children's nutritional needs during this critical
period can be challenging because of their high requirements but small
gastric capacity (Dewey, 2016). To ensure optimal growth and proper
brain development, complementary foods (CFo) should not only be
nutritious but also sufficient in quantity, of adequate consistency,
safely stored and prepared, timely introduced, and adequately given
using a responsive feeding style (Black & Aboud, 2011; Pan American
Health Organization/World Health Organization [WHO], 2003; WHO,
2005). In West Africa where feeding practices are far from optimal and
traditional CFo known to be of low nutritional value, 31% of children
under 5 were stunted in 2016 (Development Initiatives, 2017; Issaka
et al.,, 2015).

Evidence of association between CF and linear growth varies
across studies, countries, indicators, and age groups. As it encom-
passes several dimensions and interrelated practices, CF is difficult
to measure (Ruel, 2017). Over years, various scores and indices have
been developed to try to measure it accurately. Researchers' atten-
tion was first focused on single aspects of feeding practices. The
role of diet quality on child anthropometry was often examined sep-
arately from that of age appropriate introduction of CFo (Cohen,
Brown, Dewey, Canahuati, & Landa Rivera, 1994; Hop et al., 2000;
Marquis, Habicht, Lanata, Black, & Rasmussen, 1997; Simondon &
Simondon, 1997). Ruel and Menon (2002) proposed a synthetic child
feeding index, which combined breastfeeding, meal frequency, and
diet diversity. Using demographic and health survey (DHS) data from
five Latin American countries, they found a positive association
between adequate feeding practices and length-for-age z-score
(LAZ) of children aged 12-36 months in all but one country.
Adapted to different settings and at a smaller scale, this index
showed mitigated associations with child anthropometric outcomes
(Moursi, Treche, Martin-Prével, Maire, & Delpeuch, 2009; Ntab
et al., 2005; Sawadogo et al., 2006).

In 2008, to address the need for simple indicators to assess chil-
dren's feeding practices at the population level, the World Health
Organization (WHO) introduced eight core infant and young child
feeding (IYCF) indicators (WHO, 2008). These indicators have been
widely used to describe and compare CF practices across countries
and to explore their relationships with child's anthropometry, although
they were not originally designed to do so. Pooling data from 14 coun-
tries, Marriott et al. found that better IYCF core indicators, except the
minimum meal frequency (MMF), were associated with a lower prob-
ability of being stunted, whereas studies analysing country-specific

data found less clear-cut results (Jones et al., 2014; Marriott, White,
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Key messages

o Complementary feeding practices are suboptimal in north
Togo, especially in younger children. Their associations

with child growth vary across indicators and age groups.

e The minimum dietary diversity and the consumption of
iron-rich foods are important predictors of growth in
children aged 6-11 and 18-23 months, respectively.

e The untimely introduction of complementary foods and,
paradoxically, the fact that children are helped to eat
are associated with lower length-for-age z-score.

o A better picture of infant and young child feeding
practices and their association with children growth is
given when analyses are disaggregated by age groups
and when feeding styles and timely initiation to

complementary foods are also examined.

Hadden, Davies, & Wallingford, 2012; Onyango, Borghi, de Onis, del
Casanovas, & Garza, 2014).

Those conflicting results unveiled the need for the development
of more precise indicators able to predict child's nutritional status.
Although IYCF indicators have enhanced awareness on CF practices
and allowed tremendous progress in CF measurement and under-
standing, they remain limited when it comes to predict child's nutri-
tional status (Jones et al., 2014; Ruel, 2017). They hardly capture the
complexity of CF and put aside some critical aspects such as portion
size, adequate food texture, and responsive feeding (Ruel, 2017).
Besides these indicators are generally used without further distinc-
tion of age within the 6-23 month age range, although we know
that feeding practices and growth dynamics vary within this age
group. For these reasons, a growing number of researchers are
now calling for IYCF indicator's review (Jones et al., 2014;
Michaelsen, Grummer-Strawn, & Bégin, 2017; Ruel, 2017; UNICEF,
2017).

analysing the association between the whole gamut of WHO CF

Awaiting for new indicators, country-specific studies
indicators and child anthropometry are needed to nurture this ongo-
ing process of review and to promote their cautious use in different
contexts (Jones et al., 2014).

Using both the WHO IYCF indicators and new ancillary indicators
related to the timeliness of introduction of CFo and caregivers' feeding
styles, we performed an exploratory analysis on data collected in a
rural area in north Togo, where that kind of studies are still very scarce.
Overall, our objectives were (a) to characterize CF practices in a Togo-
lese population challenged with undernutrition, (b) to study the associ-
ations between CF practices and child's linear growth and stunting
through IYCF indicators and ancillary indicators, and (c) to assess

how these relationships differed across age groups.
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2 | METHODS

2.1 | Study area and design

This study was part of a cluster-randomized controlled trial (RCT),
which aimed at assessing the impact of a pilot cash transfer pro-
gramme on the growth retardation of children aged 6-59 months. It
was implemented in north Togo within the five districts presenting
the worst rates of stunting nationally. A total of 162 rural villages from
those districts were randomized in either an “intervention” group,
which received cash transfers and behaviour change communication
(BCC) activities or a “control” group, which received BCC only. The
data analysed here stem from the baseline survey of the RCT, which
was carried out in both groups from May to July 2014, before the start
of the intervention.

To constitute a sample representative of the children aged 6-
59 months living in the 162 villages of the study, the only recent cen-
sus available was that of the programme, listing households with a
pregnant woman, or a O- to 23-month-old child, or a 0- to 59-
month-old child with acute malnutrition. From this list, we randomly
selected in each village 24 households (plus two back-up households)
and used them as “starting points.” From each “starting point” house-
hold, we applied a random-route sampling method to select house-
holds with at least one child aged 6 to 59 months, which was our
criteria for eligibility. In practice, one member from the starting point
household rolled a dice. When the dice indicated 5 or 6, if eligible,
the household was selected, otherwise the nearest eligible household
was surveyed. When the dice indicated 1, 2, 3, or 4, even if eligible,
the starting point was not selected, for the benefit of the nearest eli-
gible household. Within each household, all mothers/tutors with a
child aged 6-59 months were selected to participate to the study. If
a mother had more than one eligible child, only one was randomly
selected. We applied this procedure until we reached 26 mother-child
pairs per village. This sample size allowed to detect a meaningful dif-
ference in HAZ between the intervention and control groups as part
of the RCT. A total of 3,281 households and 4,201 mother-child pairs
were recruited; however, for the present analysis, we only considered
children aged 6-23 months and their biological mothers, that is, a sub-
sample of 2,075 mother-child pairs, from whom we excluded 41 chil-
dren (incoherent anthropometric or dietary data, n = 27 and n = 14,
respectively). For the present paper, the analyses were conducted on
2,034 mother-child pairs, disseminated in 1,824 households.

2.2 | Data collection and measurements

Data were collected during home visits, using a standardized question-
naire. Originally developed in French, the questionnaire was adminis-
tered by extensively trained enumerators in the different local
languages spoken in the study area. The standardized translations of
each question were performed by the enumerators and professional
interpreters during specific work group sessions and pretested prior

to the survey.
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2.21 | CF practices

Children's CF practices were assessed by the standard WHO IYCF
indicators (WHO, 2008; WHO, 2010): Introduction of solid, semi-
solid, soft foods; consumption of iron-rich, iron-fortified foods; mini-
mum dietary diversity (MDD), minimum meal frequency (MMF); mini-
mum acceptable diet (MAD). These indicators were computed from a
qualitative multiple-pass 24-hr dietary recall. The exact composition
of each meal, snack, and drink consumed by the child was determined
with very special care. Food items were categorized into food groups
directly by the enumerators.

We also computed four ancillary indicators to capture important
dimensions of CF practices that are not appraised by the IYCF indica-
tors (Table 1): Timely introduction of porridge, which meant to estimate
the timing of the regular eating of semisolid foods and Timely introduc-
tion of family foods, which sought to approximate that of solid foods
consumption. The introduction of such foods was considered as being
timely when occurring within the 9- to 11-month-old “critical window”
when food consistency should gradually increase and progressively
transit from infant to family foods (Pan American Health
Organization/WHO, 2003; WHO, 2000; WHO, 2005). Contrary to
the WHO indicator on the introduction of CFo, those two indicators
take into account the incremental nature of CF that cannot be cap-
tured through a single 24-hr recall. They were computed on restricted
samples, excluding children whose age was < to the upper limit of the
time interval recommended to introduce porridge and family meal,
that is, 8.99 and 12.99 months, respectively. The two other ancillary
indicators relate to the caregivers' feeding style: The child usually eats
with the help of a caregiver (yes/no) and The child usually eats in his

own plate (yes/no).

2.2.2 | Anthropometric measurements

All anthropometric measurements were standardized according to the
WHO recommendations (WHO, 1995) and carried out by five specif-
ically trained enumerators and assistants. The recumbent length of
children was measured to the nearest millimetre with portable devices
equipped with height gauges. Their weight was assessed undressed to
the nearest 100 g on Seca® electronic taring scales allowing for dou-
ble weighing. Usual anthropometric indicators: weight-for-height
(WHZ) and length-for-age (LAZ) were computed using the WHO
multicentre growth reference standards' macro for R (WHO, 2006).
Children with a LAZ < -2 SD were considered as stunted, whereas
those having a WHZ < -2 SD or a bilateral oedema were classified
as wasted.

2.2.3 | Covariates

We also considered in our analyses various covariates that may influ-
ence the relationships between CF practices and child growth. They
reflected child's general condition and living environment, comprising
data on health and hygiene along with information on caregivers'

and households' resources. These including the household hunger
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TABLE 1 Description of WHO and ancillary complementary feeding indicators analysed as independent variables

Indicators

Description

WHO infant and young child feeding (IYCF) indicators

Introduction of solid, semi-solid, soft foods

Consumption of iron-rich, iron-fortified foods

Minimum dietary diversity (MDD)

Minimum meal frequency (MMF)

Minimum acceptable diet (MAD)

Ancillary indicators

Timely introduction of porridge

Timely introduction of family foods

The child usually eats with the help of a
caregiver at the time of the survey

The child usually eats in his own plate at the
time of the survey

Numerator: Infants 6-8 months of age who received solid, semi-solid, or soft foods on the previous
day
Denominator: Infants 6-8 months of age

Numerator: Children 6-23 months of age who received at least one iron-rich food or iron-fortified
food on the previous day®
Denominator: Children 6-23 months of age

Numerator: Children 6-23 months of age who received foods from four or more food groups (out
of seven®) on the previous day
Denominator: Children 6-23 months of age

Numerator: Children 6-23 months of age who received solid, semi-solid, or soft foods the minimum
number of times® or more on the previous day
Denominator: Children 6-23 months of age

Breastfed children

Numerator: Breastfed children 6-23 months of age who had at least the minimum dietary diversity
and the minimum meal frequency on the previous day

Denominator: Breastfed children 6-23 months of age

Nonbreastfed children

Numerator: Non-breastfed children 6-23 months of age who received at least 2 milk feedings® and
had at least the minimum dietary diversity (not including milk feeds) and the minimum meal
frequency during the previous day.

Denominator: Nonbreastfed children 6-23 months of age

Numerator: Children 9-23 months of age who introduced porridge before 6 months (early);
between 6 and 8 months (timely); or after 8 months (late)
Denominator: Children 9-23 months of age

Numerator: Children 12-23 months of age who started family foods before 9 months (early);
between 9 and 11 months (timely); or after 11 months (late)
Denominator: Children 12-23 months of age

Numerator: Children 6-23 months of age who have started complementary foods and are usually
assisted by someone older (relatives, siblings, others caregivers) during meals
Denominator: Children 6-23 months of age who have started complementary foods

Numerator: Children 6-23 months of age who have started complementary foods and usually eat in
their own plate
Denominator: Children 6-23 months of age who have started complementary foods

®lron-rich foods: flesh foods (meat, organ meats, and fish). Iron-fortified foods: iron-fortified formulas, locally available iron-fortified foods designed espe-
cially for infants and young children, foods fortified at home with micronutrient powders/sprinkles, lipid-based nutrient supplements.

bSeven food groups: grains, roots, and tubers; legumes and nuts; dairy products; flesh foods; eggs; vitamin-A rich fruits and vegetables; and other fruits and

vegetables.

“Minimum is defined as two times for breastfed infants 6-8 months of age, three times for breastfed children 9-23 months of age, four times for
nonbreastfed children, irrespective of child's age. NB: Meals include both meals and snacks other than trivial amounts.

9N this study, we considered any milk intake as sufficient regardless of the number of times it was provided to the child.

score (Ballard, Coates, Swindale, & Deitchler, 2011), the MDD for
women (Nguyen et al., 2013; WDDP Study Group, 2017), and hygiene
assessment from spot checks (Ruel & Arimond, 2002; Sonego &
Mosler, 2016). Details on these variables and indicators are given in
Figure 1.

2.3 | Data management and analysis

Data were collected using android tablets allowing for direct quality
controls at data entry. Data were regularly sent to an online server

allowing for additional quality checks and overall data monitoring

throughout the survey. Additional data cleaning and data management
were performed using R.3.3.2, whereas data analysis was performed
using Stata 14.2.

First, we performed descriptive statistics to characterize our sam-
ple, disaggregating analyses on children's anthropometry and CF
practices by age groups: 6-11, 12-17, and 18-23 months old
(Tables 2 and 3). We tested differences between age groups using
unadjusted regressions models (Table 3). Then, to study the associa-
tions between children's CF practices and nutritional status, we per-
formed multivariate linear and logistic regressions where LAZ and
and CF

stunting were the dependent variables, respectively,
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1_.] Stunting |
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« Minimum Dietary Diversity (MDD)
* Minimum Meal Frequency (MMF)
‘ * Minimum Acceptable Diet (MAD)

CHILD HEALTH STATUS

« Mother's perceived size of her baby at birth
« Mother’s perceived heatth of her child since birth
« Child morbidity on the 15 days prior to the survey

« Consumption of iron-rich, ironfortified food |
« Introduction of solid, semisolid food

{mmediate determinants

ACCESS & AVAILABILITY OF FOOD CARING! CTl

: Introduction of complementary foods
« Timely introduction of porridge
) ) « Age at family foods introduction Health care
* Household foos! insecurity B i Toada i « Child's regular medical follow-up
(through HHS) Respoansive feeding style « Mother's prenatal & postnatal visits
« Child is helped to eat
« Child eats in his own plate Personal hiyglene practices
f » Mother's hands cleanli &
@ * Child’s hands cleanliness ?
3 Environmental hygiene
g « Waste in the courtyard ?
] « Child's breastfeeding status « Animal feces In the courtyard *
B | | e Sanitary facilities |
£ LACK OF RESOURCES (financial, human, physical, social)
!  BLOCK-B3 ! i BLOCK-B4
Caregivers resources & charactenstics Housshold's resources & characteristics
« Maternal height « Household head's sex
« Age at child's birth o H hold head's ed

* Marital status & spouse rank

« Matemal education

« Mother's diet?

« Knowledge on the ways to encourage a child to eat*

« Number of children under 6 years in the household
* Wealth index *

......................... CULTURAL, SOCIAL, ECONOMIC & POLITICAL CONTEXT
; « HH's religion

¢ « Districts

FIGURE 1 UNICEF's conceptual framework of malnutrition presenting the main predictors and the different blocks of adjustment variables
considered in the multivariate analyses
Legend:

Outcome variables; Main predictors; «——> Studied associations

IHousehold Hunger Scale score (HHS): since in our dataset the HHS standard categorical indicator classified too few households in severe hunger
to run a consistent analysis, we re-categorized the households following the HHS score distribution in our sample. Households with a score of 0-2
were classified as experiencing no to moderate hunger; those with a score of 3-6 were considered as suffering from severe hunger.

2Hygiene: Household's environmental hygiene was assessed using spot-check observational method (Ruel & Arimond, 2002; Sonego & Mosler,
2016). The investigators notably checked the household's courtyard condition taking notice of waste and animal feces. Maternal and child hands
cleanliness was estimated through the same methodology, differentiating between "clean", "dusty" and "dirty" hands. Given the rural context
"clean" and "dusty" were combined and opposed to "dirty".

3Mothers' diet: was assessed through the women dietary diversity score (WDDS -10). Usually used to compute the minimum dietary diversity of
women (MDD-W), that score based on a 24-h recall classifies in ten food groups all food items consumed by women on the last 24-h (Nguyen
et al., 2013).

“Mothers' knowledge on the ways to encourage a child to eat: evaluated through a score allocating or removing one point respectively to each
good or bad practices mentioned by mothers, who were then classified in terciles according to their score.

SWealth index: generated using a multiple correspondence analysis including both data on household's assets (ex: mobile phone, bicycle,
motorcycle, flashlight) and information on housing quality and facilities (building materials, toilet facility, main sources of light, drinking water,
cooking fuel). All households were classified into quintiles according to their index value.

indicators the primary predictors. We stratified all analyses by age
groups and ran separate models with different sets of covariates
for each CF indicator and age group, in order to adjust each model
for its own potential confounders. To identify the covariates of each

fitted model, selected according to their statistical link with the

dependent variable and/or primary predictor, we followed a two-
stage procedure.

In a first step, we performed, in each age group, unadjusted regres-
sions to study: (a) the associations between each of the variables pre-

sented in Figure 1 and stunting/LAZ and (b) the associations between
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TABLE 2 Description of the analysed sample

Statistical unit: households
Sociodemographic characteristics
Household head's sex—male
Household head's religion
e Animist
e Muslim
e Christian
e None
Household head's education—none
Resources and access to food
Wealth quintiles
e Poorest
e Poor
e Medium
e Rich
e Richest
Household food insecurity (using HHS—household hunger scale)
e No hunger to moderate hunger
e Severe hunger
Water, sanitation and hygiene
Main source of drinking water—unimproved
Sanitary facilities—no facilities (open defecation in bush or field)
Waste in the household's yard—yes
Animal faeces in the household's yard—yes
Statistical unit: mothers
Sociodemographic characteristics
Education—none
Marital status
e Monogamous union
e Polygamous union—first spouse
e Polygamous union—second spouse or above
e Alone (widow, single, divorced/separated)
Biological and anthropometric characteristics
Age at child's birth (in years)
Height in cm
Pregnant at the time of the survey—yes
BMI in kg/m2—in nonpregnant women only (n = 1,926)
Nutrition, health care, hygiene, and knowledge
Dietary diversity score (WDDS-10)
Minimum dietary diversity women (>five food groups out of 10)—yes
Antenatal visits
e No visits
e 1-3 visits

e 4 or more visits

JUSTINE ET AL

% or mean (+SE)

(n=1,824)

94.99

59.65
18.81
12.62

8.92
55.31

16.18
18.68
19.38
20.56
25.20

73.67
26.33

48.19
85.53
44.44
41.48

(n = 2,034)

74.48

43.39
22.61
2991

4.08

27.35 (+0.23)

159.62 (£0.16)
5.82

20.73 (+0.09)

3.41 (+0.03)
15.27

9.64
33.91
56.45

(Continues)
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TABLE 2 (Continued)

Place of delivery—in health facilities
Postnatal check-up—yes
Hands cleanliness—clean
Knowledge on the ways to encourage a child to eat
e Mother does not know any good practices
e Mother knows one good practice
e Mother knows two or more good practices
Statistical unit: children
Biological characteristics
Sex—male
Age in months
Perceived size at birth (n = 2,027)
e Small
e Average
e large
Health status and health care
Perceived health since birth
e Bad, very bad
e Good, very good
Morbidity on last 15 days prior to the survey—yes
Medical follow-up
e Never followed-up
e Ever and still followed-up

e Ever but no longer followed-up

each of those variables and the different CF indicators. For each age
group and CF indicator, we selected as potential confounders all vari-
ables that were significantly linked to either stunting/LAZ OR the stud-
ied CF indicator, with a type | error threshold of 0.05; or stunting/LAZ
AND the studied CF indicator, with a type | error threshold of 0.20.

In a second step, to select the covariates to be kept in the final mul-
tivariate models among those selected in first step, we used a forward
block-wise selection procedure. Relying on the UNICEF conceptual
framework of undernutrition (Figure 1), we grouped the covariates into
blocks. Then, we entered those blocks one by one in the models starting
with the most immediate causes of undernutrition (Figure 1—Block B1)
and ending with the most distant ones (Figure 1—Block B5). In each
added block, we ran a forward selection using the same thresholds as
in first step. We ran that procedure for each CF indicator and age group
using LAZ as a dependent variable, and we used the same set of adjust-
ment variables in models on stunting. Throughout the procedure, we
checked for the variation inflation factor to detect potential
collinearities.

All analyses took into account the study design—strata (districts),
clusters (villages), sampling weights (inverse probability of selection
of each household and mother-child pair considering villages' size)—

using svy Stata commands. The type | error risk was set at 0.05.
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% or mean (+SE)
40.66
80.82
74.46

36.29
36.21
27.50

(n =2,034)

51.82
15.03 (+0.15)

15.62
53.50
30.88

28.01
71.99
35.27

22.86
39.16
37.98

2.4 | Ethics

The trial was registered in the ISRCTN registry (ISRCTN83330970),
and the protocol was approved by the ethical committee of the Togo-
lese Ministry of Health. Participation in the study was voluntary and
each respondent signed a written informed consent prior to be

interviewed.

3 | RESULTS

3.1 | Descriptive statistics

3.11 |
sample

Sociodemographic characteristics of the

A total of 2,034 mother-child pairs randomly selected from 1,824
households in 162 villages in rural Northern Togo were included in
the study. Households from our sample comprised on average eight
members (median = 8). Almost all heads of household were men; more
than half of them were animist, and only 45% were literate (Table 2).

Maternal level of education was even lower with 75% of women
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TABLE 3 Children's anthropometrics and complementary feeding practices by age groups

% or mean (+SE)

6-23 months 6-11 months 12-17 months 18-23 months p*
Anthropometrics (n = 2,034) (n = 636) (n=717) (n = 681)
Stunted children 26.47 16.31 29.78 32.55 .00
Mean LAZ -1.01 (+0.05) -0.57 (£0.09) -1.20 (+0.06) -1.25 (£0.08) .00
Wasted children 14.02 17.63 13.91 10.74 .05
Mean WHZ -0.82 (+0.03) -0.93 (+0.05) -0.87 (+0.04) -0.66 (£0.05) .00
Breastfeeding
Breastfeeding status (n = 2,034) (n = 636) (n=717) (n = 681) .00
e Never breastfed 4.32 1.56 2.56 8.73
e Ever and still breastfed 87.88 97.45 92.73 73.86
e Ever but no longer breastfed 7.80 0.99 471 17.42
Early initiation of breastfeeding—yes (n = 2,020) (n = 627) (n = 715) (n = 678) .62
62.17 62.50 64.21 59.75
Complementary feeding
Diet quality and quantity (n =2,026) (h = 631) (n=716) (n = 679)
Consumption of iron-rich or iron-fortified foods—yes 51.42 33.85 5341 57.24 .00
Consumption of at least one animal source food 50.43 34.18 56.33 59.40 .00
(ASF)—yes
Minimum dietary diversity—yes 30.77 18.25 36.15 36.82 .00
Dietary diversity score (... over seven food groups) 2.72 (+0.05) 2.04 (+0.08) 2.98 (x0.06) 3.09 (x0.07) .00
Detailed consumption of the seven groups constituting the DDS-7:
Grains, roots and tubers 88.78 78.40 91.59 95.50 .00
Vitamin-A rich fruits and vegetables 67.08 48.15 73.23 78.28 .00
Flesh foods (meat, fish, poultry and liver/organ 4598 28.64 51.85 55.98 .00
meats)
Legumes, pulses, beans and nuts 33.83 23.43 37.96 39.21 .00
Other fruits and vegetables (than vitamin-A 25.70 15.43 30.00 30.76 .00
rich)
Dairy products (milk, yogurt, cheese) 6.57 6.25 8.19 5.18 .10
Eggs 4.32 3.50 4.97 4.40 .61
Minimum meal frequency—yes 75.30 74.88 80.04 70.77 .00
Average number of meals and snacks 3.10 (+0.04) 2.72 (x0.07) 3.21 (x0.07) 3.35 (+0.07) .00
Minimum acceptable diet—yes 25.14 17.03 33.17 24.32 .00

Timeliness of introduction of complementary foods

Introduction of solid, semi-solid, soft foods in 74.33 - - - -
children aged 6-8 months (n = 339)
Introduction of porridge in children aged 9- (n=1,628) (n = 284) (n = 689) (n = 655) .23
23 months
e Early (<6 months) 13.20 12.28 14.59 12.16
e Timely (6-8 months) 77.50 78.34 75.00 79.73
e Late (>8 months) 9.30 9.39 10.41 8.11
Introduction of family foods in children aged 12- (n =1,315) - (n = 668) (n = 647) 21
23 months
e Early (<9 months) 40.14 - 42.09 38.13
e Timely (9-11 months) 26.50 - 27.97 24.98
e Late (>11 months) 33.37 - 29.93 36.90

(Continues)
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6-23 months

Meals' organization, feeding style (n = 1,895)
Child usually eats in his own plate—yes 66.33
Someone usually helps the child to eat—yes 70.26

6-11 months 12-17 months 18-23 months p*
(n=571) (n=672) (n = 652)
69.85 65.54 64.04 24
89.22 74.09 49.74 .00

Abbreviations: DDS, dietary diversity scores; LAZ, length-for-age z-score; WHZ, weight-for-height z-score.

*p value of the difference between age groups.

who never received any education or literacy training. A very large
majority of women attended at least one prenatal visit when they
were pregnant of the eligible child (90%), but only 41% gave birth at
a health facility. At the time of the survey, children were on average
15 months old, and 52% were boys. Although one-third of children
were sick on the last 15 days prior to the survey, 70% of mothers con-
sidered that their child had been in rather good health since birth.

3.1.2 | Children's anthropometrics

Both LAZ and WHZ were normally distributed; their means were
-1.01 and -0.82, respectively (Table 3). The mean WHZ increased
with child's age, whereas the mean LAZ decreased as the child grew
older. The latter felt from -0.56 in children aged 6-11 months to
-1.25 in those aged 18-23 months. The mean LAZ was lower for boys
than girls, resulting in a prevalence of stunting of 30% for boys versus
20% for girls (p < .001). Overall, 27% of children were stunted, and
14% were wasted.

3.1.3 | Diet quality and quantity

Three quarters of children reached the MMF (Table 3). Although chil-
dren aged 18-23 months had the largest number of eating occasions,
they were the least likely to reach the MMF. The latter was the most
frequently reached by children aged 12-17 months, of whom 93%
were still breastfed versus only 74% of those aged 18-23 months. A
total of 31% of children reached the MDD, but this proportion
dropped to 18% when considering the 6- to 11-month-old children
compared with approximately 37% in the two other age groups. The
6- to 11-month-old children ate one food group less than their older
counterparts (two food groups vs. three food groups). The three food
groups most commonly consumed by children, regardless of their age,
were by order of frequency: grains, roots, and tubers; vitamin A-rich
fruits and vegetables; and flesh foods. This matched the usual local
diet that consists of a maize paste with a sauce of green leaves to
which small dried fish are sometimes added. Besides, the latter
accounted for most of the iron-rich foods consumed by children.
Finally, only a quarter of children met the MAD, with significant differ-

ences between age groups (Table 3).

3.1.4 | Timeliness of CF

Three quarters of children started eating porridge at the recom-
mended time (i.e., between 6 and 8 months of age), but only 40% of
children started eating family foods within the preferable 9- to 11-
month-old time frame. Family foods were introduced too late for
33% of children and too early for 27% of them. Although we did not
expect differences between age groups, we observed that children
aged 18-23 months were more likely to be introduced to family foods
late than those aged 12-17 months (37% vs. 30%, p = .03).

3.1.5 | Feeding style

Two-third of children ate in their own bowl. Unexpectedly, there was
no significant difference among age groups. However, differences
were found in the proportion of children being assisted during meals,

which was higher in younger children.

3.2 | Multivariate regressions' results

3.21

Diet quality and quantity

Children who achieved the MDD had higher LAZ than children who
did not (+0.23 z-score, p = .01); similar results were found using the
MAD (+0.20 z-score, p = .03; Tables 4a and 4b). Those positive
associations were mainly driven by the group of children aged 6-
11 months. In the age-disaggregated analyses, associations remained
only in this age group. The consumption of iron-rich food was asso-
ciated with higher LAZ and with lower rate of stunting within the
whole sample (p = .01 for both indicators); but by age group, these
associations were statistically significant in the 18- to 23-month-
old children only. Among this age group, children eating iron-rich
foods had a 0.66 reduced risk of being stunted (p = .05) than chil-
dren who did not.

3.2.2 | Timeliness of CF

The introduction of solid, semisolid, and soft foods to the diet was
not significantly associated with children's nutritional status at 6-
8 months old. Those links turned out when looking at the ancillary

indicators. Overall, children who timely introduced porridge were



10 of 17 WI LEY‘I ‘ JUSTINE €T AL

TABLE 4A Adjusted® logistic and linear regressions for the association of stunting and LAZ with complementary feeding practices (WHO IYCF
indicators)

Stunting LAZ
WHO IYCF indicators n Stunted children (%) OR [95% Cl] p Mean LAZ (SE) Est [95% Cl] p

Introduction of solid, semi solid, or soft foods
Children aged 6-8 months®
e No 86 18.83 Ref. .06 -0.64 (0.13) Ref. .07
e Yes 254 10.84 0.48 [0.22, 1.02] -0.32 (0.12) 0.31 [-0.02, 0.65]
Consumption of iron-rich or iron-fortified foods

Children aged 6-23 months©

e No 1,041 29.57 Ref. .01 -1.12 (0.05) Ref. .01
e Yes 943 23.44 0.69 [0.54, 0.89] -0.91 (0.06) 0.21 [0.07, 0.36]

Children aged 6-11 months®
e No 407 16.46 Ref. .73 -0.61 (0.08) Ref. 48
e Yes 213 15.35 0.91 [0.54, 1.54] -0.51 (0.15) 0.11 [-0.19, 0.41]

Children aged 12-17 months®
¢ No 334 31.78 Ref. .23 -1.20 (0.09) Ref. .94
e Yes 359 27.19 0.78 [0.52, 1.17] -1.19 (0.07) 0.01 [-0.23, 0.25]

Children aged 18-23 months’
e No 284 37.36 Ref. .05 -1.45 (0.09) Ref. .02
e Yes 355 29.99 0.66 [0.44, 0.99] -1.16 (0.08) 0.29 [0.05, 0.52]

Minimum diet diversity (MDD)
Children aged 6-23 months®

e No 1,390 27.83 Ref. 12 -1.09 (0.04) Ref. 01
o Yes 629 2373 0.78 [0.57, 1.07] -0.86 (0.08) 0.23 [0.05, 0.42]

Children aged 6-11 months"
e No 508 17.60 Ref. 10 -0.66 (0.07) Ref. 02
e Yes 122 10.26 0.49 [0.21, 1.16] -0.19 (0.19) 0.47 [0.08, 0.87]

Children aged 12-17 months'
e No 450 30.49 Ref. 39 -1.17 (0.08) Ref. 56
o Yes 243 27.25 0.84 [0.56, 1.26] -1.24 (0.08) -0.07 [-0.29, 0.16]

Children aged 18-23 months’
e No 394 31.90 Ref. 55 -1.33 (0.08) Ref. 20
o Yes 245 34.64 1.16 [0.70, 1.93] -1.19 (0.09) 0.14 [-0.10, 0.38]

Minimum meal frequency (MMF)

Children aged 6-23 months¥

e No 495 30.19 Ref. 13 -1.08 (0.08) Ref. 42
e Yes 1,524 25.34 0.76 [0.52, 1.09] -1.00 (0.05) 0.08 [-0.12, 0.27]

Children aged 6-11 months'
e No 155 20.51 Ref. 17 -0.61 (0.12) Ref. .80
e Yes 476 14.76 0.64 [0.33, 1.21] -0.57 (0.09) 0.04 [-0.26, 0.34]

Children aged 12-17 months™
e No 146 34.68 Ref. A7 -1.03 (0.17) Ref. .24
e Yes 547 28.00 0.71 [0.43, 1.1¢] -1.24 (0.06) -0.21 [-0.56, 0.14]

Children aged 18-23 months"
e No 182 27.91 Ref. 47 -1.12 (0.14) Ref. §38
e Yes 476 34.57 1.45 [0.85, 2.48] -1.31 (0.09) -0.19 [-0.57, 0.19]

(Continues)
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TABLE 4A (Continued)

Stunting LAZ

WHO IYCF indicators n Stunted children (%) OR [95% CI] p Mean LAZ (SE) Est [95% CI] p
Minimum acceptable diet (MAD)
Children aged 6-23 months®

e No 1,507 27.90 Ref. .07 -1.07 (0.04) Ref. .03
e Yes 512 22.77 0.73 [0.52, 1.02] -0.87 (0.08) 0.20 [0.02, 0.38]

Children aged 6-11 months®
e No 518 17.60 Ref. .09 -0.66 (0.07) Ref. .02
e Yes 112 9.62 0.45[0.19, 1.12] -0.18 (0.21) 0.48 [0.07, 0.90]

Children aged 12-17 months?
e No 472 30.27 Ref. 48 -1.15 (0.07) Ref. 21
e Yes 221 27.40 0.86 [0.56, 1.32] -1.29 (0.08) -0.15 [-0.37, 0.08]

Children aged 18-23 months"
e No 471 31.99 Ref. 51 -1.27 (0.08) Ref. 75
e Yes 166 35.24 1.19 [0.70, 2.03] -1.31 (0.09) -0.04 [-0.30, 0.22]

Abbreviations: LAZ, length-for-age z-score; WHO IYCF, World Health Organization Infant and Young Child Feeding.
2All multivariate analyses were adjusted for child's age and sex, mother's height, and for various confounders exposed below.
bChild's regular medical follow-up (still)/household's sanitary facilities, wealth index.

Child's perceived size at birth, morbidity, breastfeeding status/mother's diet diversity, age at child's birth/household's food insecurity, waste in the yard,
wealth index, number of children under 6, head's sex, sanitary facilities/district.

dChild's hands cleanliness/mother's age at child's birth/household's sanitary facilities.

€Child's perceived size at birth, perceived health since birth/mother's hands cleanliness, postnatal check-up, marital status/household's waste in the yard,
number of children under 6.

fChild's morbidity, hands cleanliness, breastfeeding status, regular medical follow-up (ever)/mother's prenatal visits, age at child's birth, education, knowl-
edge on the different ways to encourage a child to eat/household's wealth index/district.

EChild's perceived size at birth, morbidity, breastfeeding status/mother's diet diversity, age at child's birth/household's food insecurity, wealth index, num-
ber of children under 6, head's sex, sanitary facilities/district.

NChild's perceived size at birth, regular medical follow-up (still/mother's diet diversity, age at child's birth/household's food insecurity, wealth index, san-
itary facilities.

iChild's perceived size at birth, perceived health since birth/mother's postnatal check-up, marital status/household's waste in the yard, number of children
under 6.

iChild's hands cleanliness, breastfeeding status, regular medical follow-up (ever)/mother's prenatal visits, age at child's birth, education, knowledge on the
different ways to encourage a child to eat/household's food insecurity, wealth index, religion/district.

kChild's perceived size at birth, morbidity, breastfeeding status/mother's postnatal check-up, age at child's birth, marital status/household's head sex, san-
itary facilities, number of children under 6/district.

'Child's regular medical follow-up (still)/mother's age at child's birth/Household's wealth index, sanitary facilities.

MChild's perceived size at birth, perceived health since birth/mother's postnatal check-up, marital status/household's number of children under 6, waste in
the yard.

"Child's morbidity, breastfeeding status/Mother's prenatal visits, age at child's birth, education, knowledge on the different ways to encourage a child to
eat/household's food insecurity, head's education, religion/district.

°Child's perceived size at birth, morbidity, breastfeeding status/mother's diet diversity, age at child's birth/household's food insecurity, head's sex, sanitary
facilities, wealth index, number of children under 6/district.

PChild's perceived size at birth, medical follow-up (still)/mother's diet diversity, age at child's birth/household's wealth index, sanitary facilities.

9Child's perceived size at birth, perceived health since birth/mother's postnatal check-up, marital status/household's waste in the yard, number of children
under 6.

"Child's perceived size at birth, morbidity, medical follow-up (still), breastfeeding status, hands cleanliness/mother's prenatal visits, age at child's birth, edu-
cation, knowledge on the different ways to encourage a child to eat/household's food insecurity/district.

less likely to be stunted than those with late initiation. Similar trends statistically nonsignificant, probably because of small sample size in
were observed when stratifying by age group, in particular in chil- some of the categories. Surprisingly, among the 18- to -23-month-

dren aged less than 18 months; however, associations were old children, higher LAZ were found in those who introduced
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TABLE 4B  Adjusted® logistic and linear regressions for the association of stunting and HAZ with complementary feeding practices (ancillary

indicators)
Stunting LAZ
Ancillary indicators n Stunted children (%) OR [95% Cl] p Mean LAZ (SE) Est [95% Cl] p
Timely introduction of porridge
Children aged 9-23 months®
e Early 219 28.85 1.21[0.85, 1.72] .04 -1.16 (0.10) -0.00 [-0.23, 0.22] 1.00
e Timely 1,220 25.13 Ref. -1.16 (0.04) Ref.
e Late 148 35.48 1.64 [1.10, 2.44] -1.15(0.18) 0.01 [-0.32, 0.34]
Children aged 9-11 months®
e Early 38 18.53 1.02 [0.40, 2.59] .13 -0.76 (0.27) -0.03 [-0.65, 0.59] .98
e Timely 217 18.34 Ref. -0.74 (0.14) Ref.
e Late 23 36.36 3.03 [0.99, 9.32] -0.64 (0.54) 0.09 [-0.87, 1.06]
Children aged 12-17 months?
e Early 96 30.71 1.18 [0.63, 2.24] 16 -0.91 (0.21) 0.30 [-0.16, 0.75] 14
e Timely 502 27.63 Ref. -1.21 (0.07) Ref.
e Late 69 40.02 1.88 [0.99, 3.59] -1.52 (0.20) -0.31 [-0.73, 0.11]
Children aged 18-23 months®
e Early 83 34.38 1.28 [0.78, 2.10] .62 -1.40 (0.15) -0.09 [-0.39, 0.21] .03
e Timely 498 29.08 Ref. -1.31 (0.06) Ref.
e Late 55 31.40 1.12 [0.60, 2.06] -0.82 (0.20) 0.48 [0.09, 0.88]
Timely introduction of family foods
Children aged 12-23 months’
e Early 533 26.73 0.92 [0.57, 1.49] 31 -1.19 (0.07) 0.13 [-0.08, 0.34] 48
e Timely 335 28.35 Ref. -1.32 (0.07) Ref.
e Late 441 31.55 1.17 [0.81, 1.68] -1.24 (0.09) 0.08 [-0.15, 0.31]
Children aged 12-17 months®
o Early 274 2211 0.76 [0.43, 1.36] .00 -1.02 (0.09) 0.18 [-0.11, 0.47] .00
e Timely 175 27.11 Ref. -1.20 (0.11) Ref.
e Late 196 37.43 1.61 [0.92, 2.82] -1.53 (0.11) -0.33 [-0.65, -0.01]
Children aged 18-23 months”
e Early 241 33.52 1.22 [0.78, 1.90] .95 -1.30 (0.10) 0.14 [-0.11, 0.40] 16
e Timely 155 32.26 Ref. -1.44 (0.09) Ref.
e Late 230 32.13 1.10 [0.57, 2.11] -1.15 (0.11) 0.29 [-0.01, 0.60]
The child usually eats in his own plate
Children aged 6-23 months'
e No 640 24.20 Ref .16 -1.00 (0.06) Ref .65
e Yes 1,249 27.32 1.20 [0.93, 1.56] -1.04 (0.04) -0.03 [-0.17, 0.11]
Children aged 6-11 months’
e No 169 14.12 Ref .39 -0.51 (0.14) Ref .61
e Yes 392 16.95 1.28 [0.72, 2.26] -0.59 (0.09) -0.08 [-0.40, 0.23]
Children aged 12-17 months®
e No 232 27.90 Ref 77 -1.23 (0.09) Ref .28
e Yes 418 28.82 1.05 [0.75, 1.48] -1.12 (0.08) 0.12 [-0.09, 0.33]
Children aged 18-23 months'
¢ No 220 31.62 Ref .81 -1.27 (0.09) Ref .85
e Yes 413 32.70 1.06 [0.67, 1.68] -1.29 (0.07) -0.02 [-0.25, 0.20]

(Continues)
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TABLE 4B (Continued)
Stunting LAZ
Ancillary indicators n Stunted children (%) OR [95% CI] p Mean LAZ (SE) Est [95% CI] p
The child usually eats with an help
Children aged 6-23 months™
e No 550 22.96 Ref. .03 -0.70 (0.08) Ref. .00
e Yes 1,339 27.68 1.33 [1.02, 1.73] -1.15 (0.05) -0.45 [-0.65, -0.25]
Children aged 6-11 months"
e No 54 17.15 Ref .84 0.06 (0.26) Ref. .01
e Yes 517 16.07 0.92 [0.38, 2.19] -0.65 (0.08) -0.71 [-1.22, -0.19]
Children aged 12-17 months®
e No 168 25.14 Ref .28 -0.70 (0.18) Ref. .00
e Yes 482 29.71 1.29 [0.81, 2.04] -1.32 (0.06) -0.62 [-1.01, -0.23]
Children aged 18-23 months®
e No 303 26.88 Ref .01 -1.05 (0.10) Ref. .00
e Yes 308 38.14 1.86 [1.17, 2.96] -1.55 (0.09) -0.51 [-0.79, -0.22]

2All multivariate analyses were adjusted for child's age and sex, mother's height, and for various confounders exposed below.

bChild's perceived size at birth, hands cleanliness, breastfeeding status/mother's postnatal check-up, age at child's birth, education, marital status/household
food insecurity, head's sex, number of children under 6/district.

“Child's regular medical follow-up (still), hands cleanliness/mother's age at child's birth/household's food insecurity, wealth index.

dChild's perceived size at birth, perceived health since birth/mother's postnatal check-up, hands cleanliness, marital status, knowledge on the different ways
to encourage a child to eat/household's waste in the yard, number of children under 6, religion.

€Child's breastfeeding status/mother's prenatal visits, age at child's birth, education/household's food insecurity, head's education/district.

fChild's perceived size at birth, regular medical follow-up (still), breastfeeding status, hands' cleanliness/mother's age at child's birth, education/household's
food insecurity, wealth index, number of children under 6, head's sex, head's education/district.

&Child's perceived size at birth/household's waste in the yard, animal faeces in the yard, number of children under 6/district.

NChild's morbidity, regular medical follow-up (ever), breastfeeding status/mother's prenatal visits, age at child's birth, education/household head's educa-
tion, sanitary facilities, religion/district.

iChild's perceived size at birth, breastfeeding status/mother's postnatal check-up, age at child's birth/household's number of children under 6, sanitary facil-
ities, religion/district.

iChild's hands cleanliness/household's wealth index, sanitary facilities.
kChild's perceived size at birth, perceived health since birth/mother's marital status/household's waste in the yard, number of children under 6, religion.
IChild's morbidity, breastfeeding status, hands' cleanliness/mother's age at child's birth, knowledge on the different ways to encourage a child to eat/district.

MChild's perceived size at birth, breastfeeding status/mother's postnatal visit, age at child's birth/household's food insecurity, number of children under 6,
sanitary facilities/district.

"Household's sanitary facilities/district.

°Child's perceived size at birth, perceived health since birth/mother's postnatal visit, marital status/household's waste in the yard, number of children under
6.

PChild's morbidity, regular medical follow-up, breastfeeding status, hands' cleanliness/mother's prenatal visits, age at child's birth, education/household's
food insecurity/district.

porridge lately. Even if not statistically significant, analogous associ-
ations were observed with family foods in this age group. Among
children aged 12-17 months, those who were not introduced to
family foods before their first birthday had both significantly lower
LAZ and higher odds of stunting.

3.2.3 | Feeding style
There was no association between the child's nutritional status and
the plate in which he took his meal (individual bowl vs. family plate).

Children who received help while eating had both lower LAZ, on

average, and higher odds of being stunted than those who ate alone.
When analysed by age group, this negative association with LAZ
remained in all age groups; however, the negative association with

stunting was observed in the oldest children only.

4 | DISCUSSION

CF practices were found to be suboptimal in this part of Togo, espe-
cially in younger children, and their associations with children's

growth varied across indicators and age groups. Reaching the
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MDD or MAD was associated with higher LAZ in the youngest chil-
dren, whereas the consumption of iron-rich food was linked to a
better growth in the oldest. The untimely introduction of soft and
solid foods and the fact that children were helped to eat during
meals were associated with poor linear growth. No association was
found with the use of a separate bowl nor with the MMF.

The association between the MDD and LAZ had been observed
in other studies from Asia and Africa but very few presented results
by age group. One study from India showed, positive associations of
MDD with both LAZ and stunting globally, but these associations
disappeared when disaggregating by age group (Menon, Bamezai,
Subandoro, Ayoya, & Aguayo, 2015). Other studies that used dietary
diversity scores either as continuous or categorical variables instead
of the MDD also showed that associations with children's anthropo-
metric status were dependent on age. Two longitudinal studies from
Zambia and Cote d'lvoire suggested that dietary diversity was more
critical for child's subsequent growth at 6 months than at 12 months
of age (Becquet et al., 2006; Mallard et al., 2014). In a pooled anal-
ysis using data from 39 DHS, the strongest association of dietary
diversity scores with stunting was found in children aged 6-
11 months (Krasevec, An, Kumapley, Bégin, & Frongillo, 2017). The
author specified that within this age group, the mere introduction
of solid foods was likely more important than was greater diet diver-
sity. Our data rather revealed that dietary diversity was important
within this age group (and not only the introduction of solid foods),
and that consuming at least four food groups led to a drop in
stunting and an increase in LAZ. This cut-off was less clear for the
other age groups, suggesting that the MDD indicator might be less
sensitive for older children. We also found that the MAD was asso-
ciated with higher LAZ in younger children only. This is not surpris-
ing because the association between the MAD and child's
anthropometry is mainly shaped by the dietary diversity component
of the indicator (Jones et al., 2014; Mallard et al., 2014). In our sam-
ple, the consumption of iron-rich food was associated with linear
growth in 18- to 23-month-old children only. Except in pooled anal-
yses, this indicator is rarely associated with child anthropometry and
less studied than the others (Marriott et al., 2012). Researchers pre-
fer focusing on animal source foods (ASF) which comprise flesh
foods, eggs, and dairy products (Allen & Dror, 2011; Krasevec
et al., 2017; Michaelsen et al., 2017). Two-pooled analysis from
DHS data showed lower odds of stunting in children who consumed
ASF over the last 24 hr than in those who did not (Headey,
Hirvonen, & Hoddinott, 2018; Krasevec et al., 2017). Using a similar
analysis, we also found that consuming ASF was associated with
higher LAZ and lower odds of stunting in the entire sample and also
across all age groups (results not shown).

The lack of association between the MMF and anthropometric sta-
tus has already been reported in other cross-sectional studies, even in
those with large data sets (Jones et al., 2014; Marriott et al., 2012).
One common explanation is that this indicator hardly captures child's
energy intakes that depend more on the amount of CFo ingested and
on their energy density, than on the number of feeding episodes (Jones

etal., 2014). Moreover, because children often eat very small quantities,
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the exact count of feeding episodes is difficult to assess (Ruel, 2017).
This is even more difficult in Togo where there is no real structuration
of meals and where a significant share of food intakes might happen
outside parental supervision (Jaffré, 2015).

In addition to diet quality, the timing of introduction of CFo also
matters. We observed a nonsignificant but clear trend towards bet-
ter growth in children aged 6-8 months who consumed solid, semi-
solid, or soft foods on the day prior to the survey compared with
children who were only breastfed. We postulate that the lack of sig-
nificance was due to the narrow age range prescribed to compute
the indicator, resulting in small sample size and insufficient statistical
power. Using the ancillary indicator computed on a larger sample, we
found that timely introduction of semisolid foods was significantly
associated with lower odds of stunting compared with late introduc-
tion. However, early introduction of CFos was not associated with
stunting in the whole sample. Among the 12- to 17-month-old
group, children who received porridge before 6 months of age
tended to have higher LAZ than children who received it in the rec-
ommended time frame. Among the 18- to 23-month-old children,
early introduction of porridge was associated with lower LAZ,
whereas late introduction was also associated with higher LAZ.
Regarding family foods, the late introduction was associated with
both significantly higher odds of stunting and lower LAZ in children
aged 12-17 months, but not in children aged 18-23 months. This
interaction on age groups might be due to the effect of seasonality,
of which the impact on weaning patterns, availability of CFo, and
subsequent diet diversity has been documented elsewhere (Sellen,
2001). The recommended time frames to introduce both semisolid
and solid foods corresponded to the harvest season for children
aged 12-17 months at the time of the study, whereas it
corresponded to the hunger gap for children aged 18 to 23 months.
During the hunger gap, it seems preferable to delay the introduction
of CFo rather than to replace breastmilk by unvaried and nutrient-
poor foods that are available in that season. Although this hypothe-
sis would need to be verified using longitudinal designs, these results
highlight the importance of considering seasonality in analyses
looking at stunting, not only wasting as commonly acknowledged
(Lokshin & Radyakin, 2012; Prentice & Cole, 1994). Overall, late
introduction of both porridge and family foods seemed to be more
deleterious for the youngest children. Older children are exposed
to a wider range of environmental factors than younger children
(who are more often tied to the back of their mothers). Therefore,
their nutritional status may well be more influenced by these factors
(e.g., household's hygiene) and less by feeding practices that
occurred in the past. This hypothesis is supported by the higher
number of covariates included in the models for children aged 18-
23 months compared with other models.

Child's growth was also affected by caregivers' feeding style. Chil-
dren who ate with the help of someone had significantly lower LAZ
than those who ate on their own. Those results seemed to be in con-
tradiction with the literature, which highlights the positive role of
responsive assistance in feeding for both food intakes and child
growth (Baye, Tariku, & Mouquet-Rivier, 2018; Bentley, Wasser, &
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Creed-Kanashiro, 2011; Engle, Bentley, & Pelto, 2000). Our results
might be due to a phenomenon of reverse causality, where children
with poor growth are those who are helped to eat. In Togo, mothers
tend to have a laissez-faire style of feeding, doing little to assist or
encourage their children to eat. Children are expected to be autono-
mous at a very young age. There is a strong belief that the child knows
what is good for him, and eating is often left to his own initiative
(Jaffré, 2015). Likewise in Malawi, Flax et al. (2013) suggested that
children aged 6-17 months were fully capable to eat on their own,
especially semi-solid or solid family food. Hence, in such contexts,
helping a child to eat may mean that she/he has a problem and needs
special attention. The second hypothesis is that assistance may also
have negative effects. Because of high workloads, mothers who assist
their child may preferentially give porridge rather than solid food
because it can be given more quickly (Abubakar, Holding, Mwangome,
& Maitland, 2011; Kulwa, Kinabo, & Modest, 2006). In Togo, a well-
known practice is to force-feed children with maize paste to fill their
stomach quickly and ward off the feeling of hunger (Jaffré, 2015). This
practice may result in loss of appetite and impair growth. Finally,
besides mothers, other members of the family are usually involved in
the feeding process, including very young siblings who are not always
aware of adequate attitudes and gestures to feed an infant. Further
details on the type of help provided, and on the person who provided
the help, would be required to differentiate responsive and nonre-
sponsive assistance in feeding and clarify the associations between
feeding assistance and children's growth.

Our study has some limitations. Our sample was not strictly repre-
sentative of the situation in north Togo because the program targeted
districts with high rate of stunting; practices in these areas may be
worse than in others. The cross-sectional nature of the data did not
allow to capture either the dynamic nature of CF practices, or their
long-term cumulative effects on child's growth. The possibility of a
recall bias should also be considered because respondent mothers had
been exposed to BCC activities including information on IYCF practices,
even though this information was not necessarily assimilated or put into
practices. Others limitations relate to the ancillary indicators that were
not validated. The indicators relating to the timing of introduction of
CFo, based on caregivers' long-term memory, may be prone to recall
errors. The indicator relating to assistance in feeding was not specific
enough to be easily interpretable. The best way to analyse caregiver's
feeding style remains the observation of feeding episodes. For quicker
assessment, the questionnaire should be as specific as possible. For
instance, one should ask under what conditions assistance was provided
(always, when in a hurry, when child refuses food, when too young to
feed him/herself, when appetite is poor due to illness, etc.). Finally,
another limitation lies in the construction of the MAD. According to
the standard definition of the indicator, two milk feedings are required
for nonbreastfed children to reach the MAD, but because we did not
record the number of feeds, we considered here, as did Onyango et al.
(2014), that any milk intake was sufficient. However, we ran a sensitivity
analysis to explore associations between MAD and LAZ or stunting with
and without nonbreastfed children, and conclusions were unchanged.

Our study also has strengths. Each statistical model was adjusted for
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its own confounders and not for a common set of covariates that would
be applied indiscriminately to all models. Our dataset also allowed to
control for numerous and diverse confounders in order to generate
the best possible models. Breaking down the analyses by age groups
and suggesting new ancillary indicators also provided interesting

insights on CF and on its relationship with child's growth.

5 | CONCLUSION

To conclude, this study shed light on CF practices among a sample of 6-
to 23-month-old children in north Togo. Although the introduction of
CFo was rather timely and the age-specific feeding frequency quite
good, diet diversity and MAD were low. Our findings reassert the impor-
tance of diet quality for child's subsequent growth, the MDD, and the
consumption of iron-rich food being both important predictors of chil-
dren's growth. We also showed that IYCF indicators did not always
relate the same way with growth according to child's age, with varia-
tions in the direction and strength of associations. In future studies
using these indicators, it may be interesting to disaggregate the analyses
by age range as we did and, whenever possible, use ancillary measures
to provide a global picture of CF practices and help clarify their links
with child's growth. A special attention should be paid to the timely
introduction of different types of foods, as well as to feeding styles
and, more broadly, to caregiver-child interactions around food prepara-
tion and eating. An extensive portfolio of indicators able to capture sev-
eral dimensions of CF practices should help in clarifying the associations
between these practices and nutritional status of children across vari-

ous contexts.
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