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Abstract
Objective: The objectives of this studywere to document feeding practices amongst
rural Senegalese children aged 6 to 23 months and to investigate psychosocial and
environmental factors associated with the provision of iron-rich foods (IRF).
Design: This was a cross-sectional study conducted from January to July 2018.
Setting: The study took place in the region of Matam, northern Senegal.
Participants: Ninety-eight mothers of children aged 6–23 months.
Results: Results show that 27·6 % of children were fed according to the minimum
acceptable diet, and 55·1 % and 53·1 % had the minimum diet diversity and
minimum meal frequency, respectively. About 65·3 % of mothers provided IRF
to young children the day before the survey, mostly fish. Mother’s intention to
provide IRF to their children was not associated with the provision of these foods
neither was the perceived behavioural control. Child’s age (OR= 1·14, 95 % CI
(1·03, 1·26), P = 0·012) and household food insecurity score (OR= 0·80, 95 %
CI (0·68, 0·96), P= 0·014) were the predictors of the provision of IRF to children
aged 6–23 months.
Conclusions: Household food insecurity status and age of the child rather than
mothers’ psychosocial factors were significant predictors of IRF consumption
amongst children aged 6–23 months in the study area. More attention should be
given to food environment and child-related factors in order to improve children
feeding practices and, in particular, their consumption of IRF in the study setting.
For instance, home visits and the 5-month-old vaccine consultation in health
centres might be opportunities to reinforce the importance of providing IRF as part
of complementary foods from the age of 6months. Implementation ofmeasures for
the improvement of socio-economic conditions and food security of households
would also be valuable.
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Worldwide, Fe deficiency anaemia remains a major public
health issue especially in sub-Saharan Africa where more
than 60 % of children under 5 years of age are anaemic(1).
Consequences of anaemia in early life are severe and have
been largely documented(2). In young children, anaemia
has an impact on their cognitive development, may dam-
age their immune system, and has been associated with
increased morbidity rates(2). Senegal is amongst the coun-
tries with the highest prevalence of anaemia which affects
71 % of children under 5 years of age(3). National data
show that the nutrition situation amongst young children
of the Matam region, northern Senegal, is one of the worst
of the country: this area has the highest rate of wasting

among children under 5 years of age and about 75 % are
anaemic(3).

According to the UNICEF framework on determinants
of young child nutritional status, food security and care
practices such as feeding practices are the underlying
factors of child dietary intake, one of the immediate causes
of malnutrition(4). Moreover, it is well acknowledged that
an adequate diet is of crucial importance for optimal child
nutrition and development, especially in the first 2 years
of life(5,6), hence underlying the need to improve care prac-
tices and food security.

Food security is achieved ‘when all people, at all times,
have physical and economic access to sufficient, safe and
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nutritious food to meet their dietary needs and food
preferences for an active and healthy life’(7). Evidence
shows that household food security has been positively
associated with young child feeding practices, and that in
food-insecure areas, the provision of adequate child diet
may be jeopardised if households have limited access to
foods(4). In addition, care practices defined as the provision
of time, attention and support to children by the mothers/
caregivers include breast-feeding, complementary feeding
and food preparation, as well as psychosocial care, hygiene
and health practices are critical(8). Current data show that
amongst children aged 6–23 months living in low- and
middle-income countries, feeding practices are not
optimal. Indeed, at the global level, three out of ten
children aged 6–8 months do not receive complementary
foods and eight out of ten do not benefit from theminimum
acceptable diet (MAD)(9).

Food security and care practices are also interrelated(4).
Indeed, access to food, which is a component of food
security, has a direct impact on children’s food intake in
addition to influencing mothers’ behaviour regarding feed-
ing practices. To design effective nutrition programmes, it is
essential to get a good understanding of the relationship
between feeding practices, food security and factors under-
lying mothers’ behaviour.

To our knowledge, no study has been undertaken in the
Matam area to assess the aforementioned relationship,
despite of available data painting a grim picture of house-
hold food security and young child feeding practices
in this region. In 2014, only 13 % of households were
food-secure(10) and data from 2018 Demographic and
Health Survey (DHS) indicate that 7 % of children aged
6–23 months were fed with the MAD(3), while about 50 %
had consumed iron-rich foods (IRF) in the past 24 h(3).
This situation is worrisome given the high rate of anaemia
amongst this age group(11,12).

To investigate factors that may impact the provision of
IRF to young children, a study was initiated amongst a
group of households with children aged 6–23 months in
the Matam area. Our previous findings have shown that
64 % of these households were severely food-insecure(13).
Results have also revealed that food availability at the
community and household level as well as the household
socio-economic status were associated with household
food insecurity(13). Mothers’ psychosocial factors have also
been explored to acquire some understanding of what
could affect their intention to provide IRF to their children
(unpublished results). Results have shown that a vast
majority of mothers had a strong intention to provide IRF
daily to their children. Having a positive attitude and a
favourable perception of the subjective norm (SN) were
also both associated with a higher intention to provide
IRF to young children (unpublished results). Nevertheless,
in this context, having a strong intention may not be
a sufficient condition for the implementation of the
behaviour(3).

The paper aims to investigate the relationship between
the consumption of IRF amongst children aged6–23months,
mother’s psychosocial factors, household food security
status and sociodemographic characteristics. An extended
version of the Theory of Planned Behaviour (TPB)(14) was
used to guide the assessment as it combines individual
and environmental factors that determine a behaviour.
The situation on core infant and young child feeding
(IYCF) practices(15) was also assessed to have a comprehen-
sive overview of their quality in our population.

Methods

Theoretical framework: extended version
of Theory of Planned Behaviour
An extended version of the TPB(14) was used as the theo-
retical framework to identify predictors of the behaviour
under study, which was the provision by mothers of IRF
to their children aged 6–23 months. According to the
TPB, the intention of a person to either perform or not
perform a behaviour is the first determinant of the behaviour.
A person’s intention represents his/her motivation towards
the adoption of a behaviour, and it is itself determined by
three constructs: the attitude towards the behaviour (ATT),
the SN and the perceived behavioural control (PBC)(16).

ATT is determined by a person’s beliefs about
the behaviour (behavioural beliefs) and his/her evaluation
of the consequences of adopting it (consequences
evaluation). It is a subjective judgement of the behaviour
and its consequences(16).

SN is determined by the importance a person gives
to the opinions of people or groups of people around
him/her (normative beliefs) and by themotivation to follow
these opinions (motivation to comply)(16,17).

PBC is determined by the degree of control a person
believes he/she can exercise over a given behaviour
(control beliefs) and by the perception of ease or difficulty
(perceived power of control factors) with which behaviour
can be adopted(17). According to the theoretical framework,
PBC measures a person’s sense of self-efficacy about
the behaviour but it can also directly predict the
behaviour(16,17). Consequently, intention and PBC are the
ultimate predictors of the behaviour, whereas the effect
of ATT and SN on behaviour is mediated through the
intention(16).

Thus, in the present study, only the mothers’ intention
and PBC were the original TPB constructs tested as predic-
tors of the behaviour under study. As suggested for an
extended TPB, the influence of external factors that may
impact individual behaviour was also taken into account
in the theoretical framework(14). External factors are of
two types: personal factors and environmental factors.
External factors may influence a behaviour in two ways:
(a) mediation, where external factors’ influence over the
behaviour is through the individual psychosocial factors
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of the TPB and (b) moderation, where external factors’
influence is through the relation between intention and
behaviour(14).

Study design and setting
The research design and setting have been described
previously(13). This was a cross-sectional study conducted
in four villages located in the region of Matam, which is the
second-largest region and one of the poorest in Senegal.
The landlocked position, irregular rainy seasons and result-
ing critical economic situation havemade theMatam region
one of the most vulnerable in the country as regards food
and nutrition security(18).

Sampling
As described previously, the original sample under
study comprised 103 households with children aged
6–23 months(13). The sample size was determined with
the G * Power software(19,20) taking into account the num-
ber of factors (five) included in the theoretical framework
that predict the behaviour under study (i.e. giving IRF to
children aged 6–23 months on a daily basis), a significance
level (α) of 5 %, a statistical power of 80 % and a medium
effect size of 0·15. A non-response rate of 10 % was consid-
ered for the calculation of the final sample size. In short,
in two departments (Matam and Kanel) out of the three
comprised in the Matam region, one municipality was
randomly chosen, and, in each municipality, two villages
were also randomly selected. In each village, 25 or
26 households were randomly chosen(13).

Data collection
The data collection was conducted from January to
July 2018.

Environmental factors: household food insecurity status
and child, household and community characteristics
Household food insecurity status was assessed using the
Household Food Insecurity Access Scale Questionnaire(13,21).
Data were collected through an individual interview
conducted at home with the mother of each child aged
6–23 months(13). On this occasion, the number of foods
available at the household level was assessed via direct
observations. Questionswere also asked about ways of food
acquisition (production, trade, donation or purchase)
by the household(13).

Moreover, the number of foods available at community
level was collected through direct observations of foods
sold in local shops and public market(13). Observations
were followed by focus group discussions (FGD) con-
ducted in every village with mothers and heads of
households separately to gather information on food avail-
ability throughout the year(13).

Using an adapted version of the Senegal DHS question-
naire, data were collected on household composition

(age and gender of the child, age and education level of the
head of household and the child’s mother, gender of
the head, and household size), housing conditions and
ownership of assets through an interview with the head
of household(13).

Mother’s psychosocial-related factors
Based on the TPB, a questionnaire with pictograms
was developed according to the approach described by
Gagné and Godin(22) and the methodological recommen-
dations of Ajzen(23).

First, FGD were conducted with a subsample (n 50) of
mothers from the four selected villages to identify salient
beliefs related to the daily provision of IRF to their children
aged 6–23 months. During FGD, mothers were asked to
express their beliefs about the following: (1) advantages
and disadvantages of giving IRF daily to their children aged
6–23 months (ATT); (2) persons or groups of persons who
would approve or disapprove the behaviour under study
(SN) and (3) opportunities and barriers to implement the
behaviour (PBC). Based on Rabiee’s recommendations(24),
a qualitative analysis of the FGD was conducted by the first
author of the manuscript (K.A.) to identify salient beliefs
related to each of the three constructs (ATT, SN and PBC).

Afterwards, salient beliefs were used as the primary
source for the formulation of an initial questionnaire which
included a total of sixty-seven items: (a) intention: three
items; (b) ATT: eleven items were formulated to assess
behavioural beliefs and nine items to assess the evaluation
of consequences; (c) SN: sixteen items to assess normative
beliefs and sixteen items on the motivation to comply with
these beliefs; and (d) PBC: eight items to assess control
beliefs and four items on the perceived power over the
behaviour.

Graphic answer scales using pictograms of angry/smiley
faces were used for all items of the questionnaire. Pictures
of angry/smiley faces in the upper part of the graphic scale
were provided by the London School of Tropical Medicine
and Hygiene; pictures used to illustrate the five answer
options of the Likert scale (faces with hands on the mouth,
thumbs up and thumbs down) were found on the internet.

For validation purposes, the 67-item questionnaire was
administered to 120 mothers of children aged 6–23 months
recruited in 2 villages of the Matam region (other than the
4 villages of the main study). Before administrating the
questionnaire, the interviewer explained to each partici-
pant how to express answers to questions on each scale.
Regarding the five-answer options scale with pictograms,
the interviewers first explained that the two extreme
opposite pictograms (an angry face at the far left and a
smiley face at the far right of each scale) reflected bipolar
adjectives that could mean, depending on the formulation
of the question or statement read by the interviewer,
answers such as « disagree/agree » or « not important/
important ». Following the explanation of each scale, the
interviewer administrated the questionnaire, reading item
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by item and asking the participant to put her finger on or to
mark with a pen the selected answer on each respec-
tive scale.

After data entry, principal component analyses were run
to reduce the number of items under each construct while
still respecting the assumptions for sampling adequacy
(having a Kaiser–Meyer–Olkin/KMO value> 0·70) and
ensuring that correlations between items were strong
(Bartlett’s test< 0·05)(25). For each construct, an explora-
tory factor analysis was thereafter conducted on the final
model using an orthogonal rotation (varimax). The reliabil-
ity was assessed using the Guttman test(26,27).

The principal component analyses led to the final ques-
tionnaire with the required KMOvalues for the ATT (twelve
items), SN (sixteen items) and PBC (ten items) constructs.
Regarding intention, one item was removed from the final
questionnaire. Finally, a last exploratory factor analysis
combining all items (including final two items for the mea-
surement of intention) showed that the above assumptions
and reliability were respected. This final questionnaire
(English-translated version available in online supplemen-
tal material) which included forty items was administered
to mothers of 6–23-month children in participant house-
holds of the main study.

Infant and young child feeding practices
Data on core IYCF practices, including the provision of IRF,
were collected through the IYCF module of the household
questionnaire used in the Senegal DHS(3,15). The module
was administered to the child’s mother during an individual
interview at her home. Specifically, data were collected on
the child’s breast-feeding status, his/her age of introduction
of solid, semi-solid or soft foods, as well as on meal fre-
quency, dietary diversity and his/her consumption of Fe-rich
or Fe-fortified foods yesterday during the day or at night.

Data analysis

Environmental factors
Each household was assigned a score on its food insecurity
level. The score was computed by summing households’
scores for each of the nine questions; the minimum house-
hold food insecurity score was 0 and the maximumwas 27,
given that for each question, the score ranged from 0 to 3.
A higher score reflects a greater household food
insecurity(21). Furthermore, households were categorised
as being food-secure or mildly, moderately or severely
food-insecure according to the classification method of
Coates and colleagues(21).

For the numbers of foods available at the community
and household levels, the total numbers of food recorded
in each case was used as a continuous variable. Finally,
using data of household ownership of assets and
housing conditions, a factor analysis was conducted to
define a socio-economic score which was assigned to each
household(13).

Mother’s psychosocial factors
For all items of the questionnaire on mothers’ psychosocial
factors, the five answer options were scored from 1 to 5 or
from 5 to 1 in case of inverted item formulation. A mean
score on the intention of the mother to provide IRF daily
to her child aged 6–23 months was calculated by averaging
scores of the two items. Concerning ATT, SN and PBC
constructs, a mean score (possible maximum of 5) was first
calculated for each mother for each of the two sub-related
constructs: behavioural beliefs (eight items) and evaluation
of consequences (four items) for ATT; normative beliefs
(eight items) and motivation to comply (eight items) for
SN; and control beliefs (six items) and perceived power
of control factors (four items) for PBC, respectively.
Thereafter, for each mother, a score on each construct
(ATT, SN and PBC) was calculated bymultiplying themean
scores of its respective two subconstructs, for a possible
maximum of 25.

Infant and young child feeding practices
The consumption of IRF was analysed using WHO
guidelines(15,28). In the context of this study, IRF included
meat, poultry, liver/organ meats, fish/seafood, but also
eggs(3) to compare our results to the national data. If the
child had consumed any of the IRF in the day preceding
the survey, a value of one (1) was assigned to him/her
and a value of zero (0), if not.

In addition to the aforementioned feeding practices,
for each child, IYCF practices were assessed using the
following core indicators(15).

Continued breast-feeding at 1 year was computed by
calculating the proportion of children 12–15 months of
age who were fed with breast milk during the day before
the survey.

Introduction of solid, semi-solid or soft foods was com-
puted by calculating the proportion of infants 6–8 months
of age who received solid, semi-solid or soft foods the day
before the survey.

Minimum dietary diversity (MDD) was computed by
calculating the proportion of children aged 6–23 months
who received foods from at least four of the following
seven food groups: (1) grains, roots and tubers; (2) legumes
and nuts; (3) dairy products (milk, yogurt, cheese and
infant formula); (4) flesh foods (meat, fish, poultry and
liver/organ meats); (5) eggs; (6) vitamin A-rich fruits and
vegetables; and (7) other fruits and vegetables(15).

Minimum meal frequency (MMF) was computed by
calculating proportions of breastfed and non-breastfed
children aged 6–23 months who received solid, semi-solid
or soft foods (also including milk feeds for non-breastfed
children) the minimum number of times or more. For
breastfed children, the minimum number of times varies
with age: two times if 6–8 months old and three times
if 9–23 months old, while for all non-breastfed children
aged 6–23 months, the minimum number of times was four
times.
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MAD was determined by calculating the proportion of
children who met criteria for both MDD and MMF(15).

Statistical analyses
Statistical analyses were performed with the IBM SPSS
Statistics for Windows, Version 23.0. (IBM Corp.).

Descriptive statistics, mostly means and standard
deviation or frequency distributions, were performed on
all variables measured in this study. Chi-square tests with
a level of significance set at P-value < 0·05 were used to
check the effect of different factors on proportions of chil-
dren who consumed the various food groups (Table 1) and
on proportions of children benefiting from the MDD, MMF
andMAD feeding practices (Table 2). Also, chi-square tests
were used to assess differences in proportions between

characteristics with regard to the provision of IRF to identify
potential predictors of the aforementioned behaviour
under study (Table 3). Multi-level binary logistic regression
analyses were conducted to identify predictors of the pro-
vision of IRF to children, based on the extended version of
the TPB in which candidate external factors had been pre-
determined (Fig. 1). OR and 95 % CI were determined for
all regressions. In bloc 1, a potential confounding external
factor (age of the child) was entered, followed in bloc 2 by
the food environment variables (number of foods available
at community and household level and ways of food
acquisition). In bloc 3, only household food insecurity
score was entered, and finally, the intention and the PBC
were entered in bloc 4. A P-value< 0·05 was used as the
criterion for statistical significance for the final model.
The final model fit was assessed using the overall model

Table 1 Proportions (%) of children aged 6–23 months who consumed foods from each of the seven food groups* (n 98)

Characteristics n

Foods groups

Grains, roots and
tubers

Legumes and
nuts

Dairy
product

Flesh
foods† Eggs

Vit. A-rich vegetables
and fruits

Other fruits and
vegetables

Age (months) of breastfed children
6–11 33 75·8 6·1 54·5 48·5** 12·1 69·7 30·3
12–17 36 83·3 19·4 63·9 72·2 8·3 83·3 16·7
18–23 11 72·7 18·2 63·6 72·7 0·0 72·7 9·1
6–23 80 78·8 13·8 60·0 62·5 8·8 76·3 21·3

Age (months) of non-breastfed children
12–17 3 100·0 0·0 66·7 66·7 0·0 100·0 33·3
18–23 15 86·7 26·7 80·0 80·0 13·3 80·0 20·0
6–23 18 88·9 22·2 77·8 77·8 11·1 83·3 22·2

All children
6–23 98 80·6 15·3 63·3 65·3 9·2 77·6 21·4

*Based on WHO/UNICEF recommendations(15).
†Meat, fish, poultry and liver/organ.
**Significant differences (P< 0·05) in proportions between age groups using Pearson’s chi-square test.

Table 2 Proportions (%) of children fed according to the three IYCF feeding practices* by background characteristics (n 98)

Characteristics n MDD MMF MAD

Age of the child (months)
6–11 33 36·4** 45·5 21·2
12–17 39 66·7 43·6 30·8
18–23 26 61·5 76·9** 30·8

Gender of the child
Female 47 48·9 48·9 19·1
Male 51 60·8 56·9 35·3

Breast-feeding
Yes 80 52·5 46·3 30·0
No 18 66·7 83·3** 16·7

Education level of the mother
No formal education 52 53·8 51·9 28·8
Primary level 29 55·2 55·2 27·6
Secondary and above 17 58·8 52·9 23·5

Household socio-economic quintile
Quintile 1 (poorest) 20 45·0 50·0 25·0
Quintile 2 20 45·0 55·0 30·0
Quintile 3 19 57·9 36·8 26·3
Quintile 4 23 65·2 52·2 21·7
Quintile 5 (richest) 16 62·5 75·0 37·5

*MDD, minimum dietary diversity; MMF, minimum meal frequency; MAD, minimum acceptable diet.
**Significant differences (P< 0·05) in proportions for each characteristic using Pearson’s chi-square test.
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fit chi-square test and the Hosmer and Lemeshow test. The
multi-collinearity assumption was assessed using variance
inflation factor values which should be below the recom-
mended cut-off point of 10(29). We concluded to a good
final model fit when: (a) the P value of chi-square test
of the final model was statistically significant (P< 0·05);

(b) the value of the Hosmer and Lemeshow test for the
final model was not statistically significant (P ≥ 0·05)(30);
(c) when residual statistics namely Cook’s distance and
DFBeta were below 1; and (d) studentised and standar-
dised residuals values were less than ± 2(25).

Results

Sociodemographic characteristics, household food
insecurity and mother’s psychosocial factors
Of the total sample initially targeted (103 mothers of
children aged 6–23 months), data could not be collected
for five mothers because they were absent at the time of
the data collection (three) or data were incomplete
(two). The mean ± SD household size was 13·6 ± 8·6
members. The mean age of the household heads was
53·7 ± 15·6 years and 27·6 % were female. Concerning
the socio-economic status, 43·9 % of the household were
in the lower third of socio-economic score, while 33·7 %
were in the higher third of socio-economic score. Themean
age of children’s mothers was 28·3 ± 7·1 years and about
five out of ten had no formal education. Regarding children,
52·0 % were boys and the mean age of the group was
13·5 ± 4·8 months (Table 4).

In the study area, the mean household food insecurity
score was 10·7 ± 8·1 out of a maximum of 27. About 22 %
of households were food-secure, while 6·1 % were mildly
food-insecure, 8·2 % were moderately food-insecure and
63·3 % were severely food-insecure. The mean number
of foods recorded at the household level was 2·4 ± 2·3,
while at the community level, the mean number of foods
recorded in the local shops and public markets was
53·0 ± 6·1 (Table 4).

Overall, the mean score on the intention of mothers to
provide IRF to their children was 4·8 ± 0·5 out of a maxi-
mum of 5 points. Of the ninety-eight mothers, 91·8 %
had a score of 5 (strongly agree), 6·1 % had a score of
4 (agree), while 1·0 % had either a score of 3 (neither agree,
nor disagree) or 2 (disagree). With regard to the PBC,
the mean score was 19·3 ± 5·2 out of a maximum value
of 25 (data not shown).

Infant and young child feeding practices
In children aged 12–15 months, the proportion of contin-
ued breast-feeding at 1 year of age was 93·1% (27/29),
while amongst children aged 6–8 months, the rate of intro-
duction of solid, semi-solid or soft foodswas 94·4% (17/18).
Regarding food groups consumed by children the day
before the survey, foods from the grains, roots, and tubers
group and from the vitamin A-rich fruits and vegetables
group were consumed by about eight out of ten children,
while about two-thirds had eaten meat and dairy products
(Table 1). Roughly one-fifth had consumed foods from the
other fruits and vegetables group, while eggs and foods

Table 3 Proportions (%) of children aged 6–23 months who
consumed iron-rich foods in the past 24 h according to individual,
environmental-related factors and household sociodemographic
characteristics (n 98)

Variables n % P-value

Psychosocial factors of the mother
Intention score
4 8 50·0 0·343
5 90 66·7

Perceived behaviour control score
< 20 42 69·0 0·500
≥ 20 56 62·5

Environmental factors
Household food security level
Food-secure 22 81·8 0·009
Mildly food-insecure 6 100·0
Moderately food-insecure 8 87·5
Severely food-insecure 62 53·2

Number of foods available at community level
< 50 25 68·0 0·743
≥ 50 73 64·4

Number of foods available at household level
< 4 73 63·0 0·415
≥ 4 25 72·0

Main way of food acquisition in the household
Purchase 50 72·0 0·356
Family food production 32 59·4
Food donation 16 56·3

Child, mother and household-related factors
Age of the child (months)
6–11 33 48·5 0·041
12–17 39 71·8
18–23 26 76·9

Gender of the child
Female 47 63·8 0·768
Male 51 66·7

Age of the mother (years)
15–19 9 44·4 0·441
20–29 48 70·8
30–39 31 61·3
≥ 40 10 70·0

Education level of the mother
No formal education 52 63·5 0·563
Primary level 29 62·1
Secondary and above 17 76·5

Household size
1–9 33 72·7 0·372
10–19 51 58·8
≥ 20 14 71·4

Gender of head of household
Male 71 69·0 0·211
Female 27 55·6

Education level of head of household
No formal education 72 69·4 0·350
Primary level 20 55·0
Secondary and above 6 50·0

Household socio-economic quintile
Quintile 1 (poorest) 20 60·0 0·675
Quintile 2 20 60·0
Quintile 3 19 63·2
Quintile 4 23 65·2
Quintile 5 (richest) 16 81·3
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from the legumes and nuts group were the least consumed
by children. There were no significant differences between
age groups or breast-feeding status with regard to propor-
tions of children consuming foods from the different food
groups, except for flesh foods for which a significant

difference (P= 0·041) between age groups of the children
was observed. There was also no significant difference in
proportions of children being breastfed or not with regard
to the consumption of IRF the day before the study (77·8 %
v. 62·5%, P = 0·219).

Amongst all children aged 6–23months, proportions fed
with the MDD and the MMF were, respectively, 55·1 % and
53·1 %, while 27·6 % benefited from the MAD. Differences
were observed between age groups with regard to MDD
(P= 0·027) and MMF (P = 0·017) (Table 2). In addition,
the proportion of not-breastfed children benefiting from
theMMF (83·3 %) was higher than that (46·3 %) of breastfed
children (P = 0·004). There were no differences in propor-
tions of children meeting criteria for MMF, MAD and MDD
according to their gender, the education level of themother
or household socio-economic quintiles.

Provision of iron-rich foods and its predictors
Overall, 65·3 % of children aged 6–23 months were fed IRF
the day preceding the survey. By also considering children
6–23 months fed with Fe-fortified foods (16·3 %), a total
of 67·3 % of children aged 6–23 months were fed IRF or
Fe-fortified foods in the previous 24 h. Regarding the types
of IRF that were consumed by young children, 65·3 %,
9·2 %, 4·1 % and 2·0 % received, respectively, fish, eggs,
meat and liver/organ meats. None had consumed poultry.
Overall, the proportion of children aged 6–11 months who
had consumed IRF the day before the survey (48·5 %) was
lower than that (about 74·4 %) amongst older children
(Table 3). Furthermore, about half of children aged
6–23 months living in severely food-insecure households

ATT

SN

PBC

Intention
of

mothers

Environmental
factors

Behaviour
under
study

CMHF

Fig. 1 (colour online) Diagram of TPB constructs along with external factors tested as predictors of the behaviour under study*.
*Factors in shaded circles were used in the analysis of prediction of the behaviour under study. TPB, Theory of Planned
Behaviour; ATT, attitude; SN, subjective norm; PBC, perceived behavioural control; CMHF, child, mother and household-related
factors. Environmental factors: number of foods available at household level; number of foods available at community level; house-
hold food insecurity; main way of household’s food acquisition

Table 4 Sociodemographic characteristics of the sample (n 98)

Characteristics % Mean SD

Age (months) of the child 13·5 4·8
Child’s gender
Boys 52·0
Girls 48·0

Gender of HH head
Male 72·4
Female 27·6

Age (years) of HH head 53·7 15·6
Education level of HH head
None 73·5
Primary 20·4
Middle or higher 6·1

HH size 13·6 8·6
Age (years) of child’s mother 28·3 7·1
Education level of child’s mother
None 53·1
Primary 29·6
Middle or higher 17·3

HH food insecurity score 10·7 8·1
Food security 22·4
Mild food insecurity 6·1
Moderate food insecurity 8·2
Severe food insecurity 63·3

Number of foods available at HH level 2·4 2·3
Number of foods available at community level 53·0 6·1
HH socio-economic score –0·01 9·2
Lower third (–1·3 to –0·4) 43·9
Medium third (–0·3 to 0·6) 24·4
Higher third (0·7 to þ1·3) 33·7

HH, household.

4448 K Akpaki et al.

https://doi.org/10.1017/S1368980021002718 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021002718


were fed IRF, compared to more than 80·0 % of children
living in a food-secure household or a mildly or moderately
food-insecure household (Table 3). There were no
differences in proportions of children who had consumed
IRF according to mother’s psychosocial factors as well as
to her level of education or age, neither with regard to
household sociodemographic characteristics (Table 3).

Table 5 presents the results of logistic regression
analyses. In bloc 1, the age of the child was a significant
determinant of the provision of IRF (OR= 1·11, 95 % CI
(1·02, 1·22)). In bloc 2, none of the added variables, namely
the number of foods available at household and commu-
nity level as well as the main way of food acquisition by
household, was a significant determinant of the provision
of IRF, but the age of the child was still a significant predic-
tor of the behaviour under study (OR= 1·14, 95 %
(1·03, 1·26)). In bloc 3, household food insecurity
(OR= 0·80, 95 % CI (0·68, 0·96)) and the age of the
child (OR = 1·14, 95 % CI (1·03, 1·27)) were both found
to be significant predictors of the provision of IRF.
Finally, in bloc 4, the intention of the mother to provide
IRF as well as her PBC were added but not found to be sig-
nificant determinants of the provision of IRF to children
aged 6–23 months, while household food insecurity
(OR= 0·80, 95 % CI (0·68, 0·96)) and the age of the child
(OR= 1·14, 95 % CI (1·03, 1·26)) remained significant.
The final model explained 24·0 % (R2 Nagelkerke) of the
variance associated with the provision of IRF to children
aged 6–23months. Criteria to assess the final model fit were
respected: the chi-square test was significant (P= 0·010)
and the result of the Hosmer and Lemeshow test was not
significant (P= 0·538). All variance inflation factor values
were also below 10. Residual statistics namely Cook’s

distance was below 1 and all DFBetas values, except for
one observation of DFBeta for the constant, were below 1.
All studentised residuals had values between þ/− 2, while
one observation has standardised residual above þ/− 2.

Discussion

In low- and middle-income countries, feeding practices
amongst children aged 6–23 months are of concern and
constitute a major constraint for their optimal nutritional
status, growth and development(31–33). In this paper,
feeding practices amongst a group of children aged
6–23months living inMatam region, Senegal, are described
including their consumption of IRF given their key role in
the prevention of anaemia, a public health concern in the
country. Thereafter, the relationship between the child’s
consumption of IRF, mother’s psychosocial factors to
provide him IRF, food environmental factors and socio-
demographic characteristics were investigated.

First, foods from the grains, roots and tubers group and
vitamin A-rich fruits and vegetables groupwere those eaten
by the largest proportions (80·6 % and 77·6 %, respectively)
of children aged 6–23 months, followed by flesh foods
(65·3 %) and dairy products (63·3 %). Eggs were less
consumed amongst the seven food groups. In the current
research (80·6 %) as well as the latest DHS national data
(90·0 %)(3), grains, roots and tubers were the most
consumed food groups by the children in the past 24 h.
The young child’s diet appears to look like the typical meal
in Senegal composed of rice, the staple food to which is
added a sauce, with or without meat and vegetables.
Moreover, some beliefs of mothers likely guided the choice

Table 5 Binary logistic regression of predictors of the daily consumption of iron-rich foods among children 6–23 months old (n 98)

Independent variables Coefficients SE

95% CI for OR

Lower OR Upper

Bloc 1
Age of the child 0·10* 0·05 1·01 1·11 1·22

Bloc 2
Age of the child 0·13* 0·05 1·03 1·14 1·26
Number of foods available at community level –0·07* 0·04 0·86 0·93 1·00
Number of foods available at household level 0·15 0·13 0·90 1·16 1·50
Ways of food acquisition in the household –0·09 0·36 0·45 0·91 1·86

Bloc 3
Age of the child 0·13* 0·05 1·03 1·14 1·27
Number of foods available at community level –0·06 0·04 0·88 0·96 1·02
Number of foods available at household level –0·02 0·15 0·73 0·98 1·31
Main way of food acquisition in the household 0·04 0·37 0·51 1·04 2·13
Household food security score –0·22* 0·09 0·68 0·80 0·96

Bloc 4
Age of the child 0·13* 0·05 1·03 1·14 1·26
Number of foods available at community level –0·06 0·04 0·88 0·95 1·02
Number of foods available at household level –0·02 0·15 0·73 0·98 1·32
Main way of food acquisition in the household 0·03 0·38 0·49 1·03 2·17
Household food security score –0·22* 0·09 0·68 0·80 0·96
Intention –0·04 0·49 0·37 0·96 2·49
Perceived behaviour control 0·00 0·05 0·92 1·00 1·10

R2= 0·15 (Hosmer and Lemeshow), 0·17 (Cox and Snell) and 0·24 (Nagelkerke). Model χ2 (7)= 18·59. P= 0·010. *P< 0·05.
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of food provided to young children. A study carried out in
the St-Louis region (northern Senegal) revealed that soft
foods such as porridges and milk may be considered more
suitable for children aged 6–8 months, while for those
aged 9–12 months, rice and larger quantities of foods
would be thought to be more appropriate(34).

Furthermore, the latest data from the Senegal DHS(3) had
reported that only 7·3 % of children in the Matam region
benefited from a MAD which is lower than in our group
(27·6 %). Proportions of children fed with appropriate
MDD and provided with the recommendedMMFwere also
much higher in our study (55·1 % and 53·1 %) as compared
to DHS data for the Matam region (21·1 % and 33·2 % for
MDD andMMF respectively)(3). Other positive feeding prac-
tices were also noticed in the present study: similarly to DHS
data for Matam, over 90·0 % of children were breastfed at
1 year and a higher proportion received complementary
foods between 6 and 8 months of age (94·4 % in this study
v. 67·0 % in DHS) as well as IRF (65·3% v. 53·1 %)(3).

Discrepancies between the two sets of data (ours and
regional data from the Senegal 2018 DHS) might be attrib-
uted to different factors. First, the time frame was different:
DHS data(3) were collected fromMarch to December which
includes the rainy season period (July to August) while for
this study, data on IYCF practices were collected in January
and February, a period of the year when food shortage in
Matam region is generally less of an issue(18) and during
which food prices appear to be the lowest(35). Secondly,
the sampling method may be another factor. The sampling
method between the two studies was different: a stratified
two-stage cluster design was used in the 2018 DHS, while a
random sampling of four out of all villages and twenty-five
or twenty-six of all households with children aged
6–23 months located in these villages were invited to par-
ticipate to the present study. Finally, the DHS sample size
was slightly higher than ours (127 v. 98)(3).

In the current study, there was no relationship between
the mothers’ intention to give IRF to children aged
6–23 months, nor between their PBC and the actual
provision of IRF to their children. This lack of relationship
is not in line with findings from other studies conducted in
developed countries. For instance, amongst rural American
primiparous mothers, a strong intention (OR= 1·89) and
higher levels of self-efficacy at 2 weeks after the birth
(OR= 1·04) were significantly (P < 0·05) associated with
an increased probability of breast-feeding for 6 months(36).
In Australia, mothers’ intention was associated with
the introduction of solid foods at 6 months(37), while
in Scotland, using an extended TPB, McMilan and
colleagues(38) found that intention was a significant and
positive predictor of breast-feeding at birth (β= 0·85,
P< 0·001), at discharge from hospital (β= 0·83, P< 0·001)
and 10 d after discharge (β= 0·42, P< 0·05)(38). Several rea-
sons could explain the absence of a relationship between
the mother’s intention to provide IRF to her child and
his/her child’s actual consumption of IRF in this research.

First, the strength of the intention may have been overesti-
mated. It is possible that when answering the questionnaire
on psychosocial factors, mothers wanted to demonstrate
a positive image of their intended behaviour towards
their young child or just to please enumerators, even if pre-
cautions were taken to reduce social desirability during data
collection. For instance, before administrating the question-
naire, a statement was read to each participating mother
about the fact that she was free to answer or not to questions
and that therewas no ‘good’ or ‘wrong’ answer. Additionally,
visual scales with pictograms were used to help participants
get a better understanding of questions. Yet, we believe that
another factor may better explain the gap between intention
and behaviour in the present study. Indeed, the formulation
of items in the questionnaire related to the intention of
performing the behaviour under study (‘I intend to give
IRF at least once a day to my child aged 6–23 months’
and ‘I will give IRF at least once a day to my child aged
6–23 months’) may have been misunderstood by some
mothers. As such, when asking the mother of a child aged
7 months if she intended to provide IRF daily to her child
aged 6–23 months, she might have thought that she was
asked about her ‘overall intention’ to provide IRF daily
to her child somewhere in time before he/she reaches
23 months of age rather than her ‘present intention’ to do
so. Moreover, during FGDheld to develop the questionnaire
on psychosocial factors, the age of the child was mentioned
as a potential barrier to the provision of IRF. Some mothers
stated that ‘it is too early to give IRF to children aged
6 months old’ (unpublished results). A study conducted in
rural Senegal revealed that most mothers start introducing
animal-source foods to the diet of children at the age of
10 months(39). Interestingly, in our case, even though almost
all children aged 6–8monthswere receiving complementary
foods, a much smaller proportion was consuming IRF
(44·4 % or 8/18, v. 65·3 % in the whole sample). Hence,
despite the strong intention to provide IRF to children aged
6–23 months, fewer children aged 6–11 months were fed
with these foods compared to children aged 12–17 months
and 18–23 months, suggesting that mothers take the child’s
age in consideration before giving them IRF, as also reported
by Zobrist et al.(34). In their research, animal-source proteins
(e.g. meat, chicken, fish and goats), considered by mothers
as heavy foods (or difficult to digest), were still considered
good for the child but older age groups(34).

In the multi-level logistic regression analyses conducted
in this study, the age of the child was consistently and
positively associated with the provision of IRF or in other
words, the older the child was, the more he/she was likely
to consume IRF. This result concurs with the Senegal 2018
DHS data which show that the consumption of IRF
increased with child’s age: from 12·1 % at 6–8 months to
62·0 % at 18–23 months(3). Based on the theoretical frame-
work used in the present study (an extended version of the
TPB), the child’s age emerges as an external factor that
would impact the mother’s behaviour through moderation,
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as it seems to influence the relation between intention and
behaviour.

Besides child’s age that is a personal factor, another
external factor, and this time an environmental one, was
shown to be a determinant of the provision of IRF to young
children: the household’s level of food insecurity. Indeed,
household food insecurity status was negatively associated
with the consumption of IRF. The negative relationship
between household food insecurity and child feeding
practices has also been reported in Ghana(40), Nepal(41),
Kenya(42) and in Bangladesh(43). For instance, in Ghana,
Agbadi and colleagues(40) observed that children who lived
in food-secure households were significantly more likely
than children in food-insecure households to receive
recommended MAD (OR = 0·53; 95 % CI (0·35, 0·82)).
Similarly, in Kenya, infants living in food-secure house-
holds were twice as likely to benefit from appropriate feed-
ing practices (or the MAD) than those from food-insecure
households (AOR= 2·35, P= 0·008)(42). It is likely that
food-secure households had better access to foods and thus
better chances to provide young childrenwith IRF. In fact, in
a previous paper, we have shown that the number of foods
available in the household and its socio-economic status
were positively associated with household food security(13).
In this study, as was the case with child’s age, the household
food insecurity status seemingly acted as a moderator,
impeding the passage between the mother’s intention and
the behaviour of providing IRF to her child.

This raises the question of how can we get mothers to
ensure that when children are introduced to complemen-
tary foods at 6 months, IRF will necessarily be part of it?
From our results, it seems that to help mothers introducing
IRF to their children from the age of 6 months, nutrition
intervention programmes at the community level should
be designed in two ways: first, by combating the belief that
foods rich in Fe should be given at a later age than other
complementary foods and second, by enhancing environ-
mental conditions to improve their household access to
foods and, in particular, to IRF. For example, home visits
to reach mothers and families before children are 6 months
old could help promote the introduction of complementary
foods, especially IRF, from the age of 6 months. Also,
during immunisation visits at the health centres when
children are aged 5 months, a nutrition education session
and/or counselling on the importance of introducing IRF
at the age of 6 months could be offered to mothers.
Persons or groups of persons close to mothers who influ-
ence infant feeding practices may also be targeted by these
activities. Furthermore, given the low number of available
foods at the household level in the study setting, it would
seem helpful that the Senegal National Strategy on Food
Security and Resilience focuses on improving household
income, so families would be more likely to afford IRF.

Finally, it should be noted that only 24 % of the variance
of behaviour studied was explained by the extended
version of TPB used in the current research. This situation

may be due to the following reasons. First, the TPB itself has
some limits in predicting a behaviour(44,45), as studies using
this theory showed a gap between the intention and the
behaviour(44,46). For instance, a meta-analysis revealed
that the TPB accounted for 27 % of the variance in
behaviours(44). Moreover, an extended version of TPB to
predict mothers’ decisions to introduce complementary
feeding at 6 months has explained about 30 % of the
variance in behaviour(37). Furthermore, another reason is
related to the relatively low number of external factors
added to the TPB in this study. Only four food environment
factors were included in the extended version. Amongst
these, only household food insecurity status was significant
in predicting the behaviour studied. Therefore, it would
have been interesting to add more food environment
factors such as food preferences, acceptability and afford-
ability(47) into themodel, perhaps the variance of behaviour
predicted might have improved.

The current study has some weaknesses that should be
acknowledged. First, its cross-sectional nature makes it
difficult to conclude that the results from this research
represent that of an entire year, due to seasonal variability
in terms of food availability. The current study was con-
ducted during a period of food abundance. Therefore,
it should be interesting that future research should be car-
ried out in lean season in order to complement the results of
the current study. Furthermore, although villages and
households were randomly selected, the fact that we have
chosen by convenience two departments out of three
means that we cannot claim the representativeness of
results to the entire region of Matam. A cluster sampling
of households would also have allowed us to obtain better
representativeness of the population of children aged
6–23 months in the study setting.

Another weakness of this research is related to the mea-
surement of IRF consumption which did not allow us to
capture the amount of IRF consumed by children, although
the utilisation of the same questionnaire as that used for the
Senegal DHS allowed us to compare our findings with
country data. Despite these limitations, this research is
innovative in examining the contribution of psychosocial,
food environmental factors and child’s characteristics in
predicting rural Senegalese mothers’ behaviour of provid-
ing IRF to their children aged 6–23 months. For the first
time, an extended theory of prediction has been used to test
which factors are determinants in the provision of IRF to
children during the critical window of age of 6–23 months
in the Matam area. Therefore, the current study gave a bet-
ter insight about predictors of mothers’ provision of IRF to
their children aged 6–23 months in the study area.

Conclusions

Although mothers in the study setting did have the inten-
tion to provide IRF to their young child, external factors
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such as a younger child’s age and household food insecu-
rity increased the likelihood for children of not being
provided with these foods. More research is certainly
needed to investigate other environment-related factors
such as desirability and acceptability of food that may
also impact the provision of IRF to young children.
Nevertheless, when promoting children’s IRF consump-
tion, more attention should be given to household food
insecurity and child characteristics (age) in the research
area. In the future, targeting behaviour change interven-
tions to mothers before their children reach the age of
6 months could be efficient to improve the provision of
IRF to young children and ensure that these foods are
provided timeously. Moreover, efforts could certainly be
undertaken to increase the household socio-economic
level to facilitate its access to foods in particular to IRF.
To do so, the implementation of measures included in
the national strategy on food security and resilience(48)

which relate to the improvement of socio-economic condi-
tions of households would be valuable.
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