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Abstract: In Senegal, only 43% of children aged 6-23 months are provided with iron-rich foods (IRF). Assessing 
determinants of mothers’ behaviour is imperative to improve young children nutrition. We developed a validated 
questionnaire and used it to assess psychosocial factors of mothers' intention to provide IRF to their children aged 6-23 
months in the Matam area, Senegal. Using the planned behaviour theory, the first version of a questionnaire was 
developed and administered to 120 mothers. Exploratory factorial analyses (EFA) were used to generate a shorter and 
validated final version of the questionnaire, administered to another sample (N=100) of mothers to assess psychosocial 
factors underlying their intention to provide IRF to children. EFA revealed the importance of perceived benefits mothers 
have for the health/welfare of their children if providing them IRF, about acting according to expectations of persons in 
their surroundings and limited access to IRF due to physical/financial constraints. Attitude (β=0.26, p = 0.015) and 
subjective norm (β = 0.22, p = 0.047) were positively associated with mothers’ intention to provide IRF to their children. 
Together with sociodemographic variables, they explained 14% of its variance. Our findings revealed that mothers have 
a strong intention to provide IRF to their children. Although further assessments of this questionnaire are warranted in 
other contexts, this tool could provide information on potential determinants of mothers’ intention to provide IRF to 
children.  
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INTRODUCTION 

Worldwide, the prevalence of anaemia (defined as a 
haemoglobin concentration below the threshold of 110 
or 120 g/L respectively for children under-five and non-
pregnant women aged 15 years and above) remains 
high, especially in Sub-Saharan Africa (SSA) [1, 2]. In 
this region, iron-deficiency anaemia is prevalent in 
infants and young children under two years of age, 
given the high iron requirements for rapid growth and 
development [3]. The consequences of iron deficiency 
anaemia in early life are severe and have been largely 
documented [3]. Amongst young children, iron 
deficiency impacts their cognitive development, may 
damage their immune system, and has been 
associated with increased morbidity rates [1, 3]. Socio-
economic, behavioural and environmental factors may 
increase child vulnerability to anaemia through their 
influence on the intake of iron-rich foods (IRF) [3]. For 
example, poverty has been shown to be associated 
with adverse health and nutrition behaviour, including 
poor dietary practices, which can affect iron status. In 
addition, food insecurity may also affect the quality of 
young children diet by limiting their access to IRF [3]. 
For instance, in rural Ethiopia, households having 
animal source foods were 4.8 times more likely to have 
children who consumed these foods [4]. Besides,  
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children of mothers who had no education were 8% 
more likely to be anaemic than children of mothers with 
a secondary or higher education [5]. Cultural beliefs 
may also shape mother patterns toward the child diet 
[3]. 

Behaviour-change communication (BCC) strategies 
have been used to increase the consumption of IRF 
amongst young children [6]. In Ethiopia, a large-scale 
social and BCC intervention was associated with the 
improvements of infant and young child feeding 
practices indicators [6]. To be effective, BCC strategies 
must be based upon behavioural and social science 
theories. Also, BCC strategies should be informed by 
an appropriate understanding of the local context as 
well as on evidence [7]. So far, studies have been 
conducted to investigate determinants of the limited 
consumption of IRF amongst young children, such as 
social behaviours and environmental factors [8, 9]. 
Unfortunately, in SSA countries, less attention has 
been dedicated to this topic. Research aiming at 
investigating determinants of limited nutrition practices 
should be guided by a theoretical framework to identify 
key psychosocial factors associated with these 
behaviours [10-12].  

Overall, surveys designed to evaluate psychosocial 
factors that determine the caregiver’s intention related 
to health and nutrition issues affecting young children 
are scarce, especially in rural areas of SSA countries, 
as are measurements to assess these determinants 
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[13]. Tools such as questionnaires have been 
developed and validated in high-income contexts to 
predict mothers` decision to breastfeed or to provide 
complementary foods to their children, either in a self-
administered format [14, 15] or administered by inter-
viewers [16]. However, self-administrated question-
naires are not suitable for studies amongst the 
population with a low literacy level. Although a 
questionnaire administrated by an interviewer may 
induce a social desirability and interviewer bias [17], it 
remains the only mode of questionnaire administration 
in a low literacy context. In SSA countries, limited 
formal education and poor young child feeding 
practices are widespread [18]. Thus, designing a valid 
tool to investigate determinants of the inadequate 
consumption of IRF amongst young children in these 
populations would be valuable. It could also contribute 
to the definition of BCC strategies for reducing iron 
deficiency anaemia amongst this group. 

Recent data indicate that Senegal ranked amongst 
the top countries in terms of the prevalence of anaemia 
in children below 5 years of age [19]. The prevalence of 
anaemia amongst this group increased from 60% to 
71% between 2014 and 2018 [20, 21]. The quality of 
complementary food amongst children aged 6-23 
months is poor, as only 8% were fed according to WHO 
recommendations [21]. Moreover, data reveal that only 
43% had consumed IRF the day preceding the survey 
[21]. Additionally, food insecurity remains a critical 
issue in Senegal. In 2016, around 20% of households 
were food insecure [22]. During the past years, the 
situation of food insecurity has been particularly 
worrisome in some regions such as Matam [23, 24], 
where around 40% of its population have been 
reported to be food insecure [25]. Furthermore, the 
Matam region shows the highest rate of wasting 
(15.0%) amongst children under five years of age [21]. 
Improving the consumption of IRF amongst children 
aged 6-23 months could reduce iron deficiency 
anaemia amongst this group [3, 26], and it is a priority 
for the government of Senegal [27].  

The theory of planned behaviour (TPB) [28] was 
used as the theoretical framework to guide this 
research. Despite some limitations, the TPB has been 
used to study factors underlying eating behaviour and 
was shown to be rather good for explaining the 
intention [29]. In fact, the intention was the most 
important predictor of the behaviour, and the perceived 
behavioural control added significantly to the prediction 
[29]. Even though the efficiency of the TPB certainly 
varies across health-related behaviours, about 47% 

and 32% of the variation of a health behaviour appears 
to be explained by the effect of the intention and the 
perceived behavioural control, respectively [29]. In 
addition, several studies have used the TPB to predict 
a mother's decisions, either the intention or the 
behaviour itself, about infant and young child feeding 
practices [14, 30-32]. Hamilton et al.'s [14] findings 
have shown that the intention was associated with 
introducing complementary foods, explaining more than 
30% of its variance slightly along with the mother's age 
and weight status. The TPB model was also rather 
good in explaining the intention of a mother's dietary 
decisions toward her young child [14, 30]. Brophy-Herb 
et al. [32] have highlighted the importance of mothers` 
attitudes about feeding practices and roles of family 
members over behaviours regarding mothers' 
decisions to introduce foods. Similarly, Heinig et al. [33] 
have also used the TPB to identify beliefs underpinning 
the introduction of foods to infants. Finally, in rural 
Kenya, an extended version of TPB has been used to 
assess the psychosocial predictors of women’s 
intention to integrate biofortified pro-vitamin A orange-
fleshed sweet potato in child feeding [34]. 

This research aimed to develop a validated 
questionnaire and use it to assess the relationship 
between psychosocial factors and the intention of 
Senegalese mothers to provide IRF to their children 
aged 6-23 months in the Matam area, Senegal.  

MATERIALS AND METHODS 

Study Design and Setting 

A cross-sectional study was conducted in Matam, 
Northeast Senegal, where the prevalence of anaemia 
amongst children under five is at 73% [35]. This is the 
second-largest region of the country, with an area of 29 
616 km2. The population is estimated at 654 981 
inhabitants [35], and it is composed essentially of the « 
Pulaar » ethnic group. Matam is also one of the poorest 
regions in Senegal, with 45% of its population below 
the poverty rate compared to 38% at the national level 
[36, 37]. The climate is semi-desertic, characterised by 
alternating the long dry season (November to June) 
and the short rainy season (July to October). Nearly 
60% of the population practice subsistence agriculture, 
and 11% practice transhumance from the 
"silvopastoral” zone to the central and eastern of the 
region [38]. These conditions make this region one of 
the most vulnerable of the country to food and nutrition 
security. Indeed, our team recently reported that almost 
two-thirds of the region's households were severely 
food insecure [39]. 
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Sampling 

Two samples of mothers of children aged 6-23 
months were recruited in the study setting. The first 
sample (sample #1, N = 103) represents the main 
sample of the research in which relationships between 
mothers` psychosocial factors and their intention to 
give IRF to their children aged 6-23 months were 
investigated. Other factors, such as community and 
household food environments, were also investigated 
amongst sample #1 and results on this component 
have been published in a previous paper [39]. The 
second sample (sample #2, N = 120) was selected only 
for the validation process of the questionnaire. All 
mothers of children aged 6-23 months were invited to 
participate in the research voluntarily. 

Sample #1 included mothers from households 
randomly selected in four villages of the region [39]. 
The sample size was determined with the G*Power 
software [40, 41] to allow power analyses for testing 
that proportion of variance of our dependent variable 
(daily consumption of IRF) would be explained by a set 
of five predictors, which are the followings: a) intention, 
b) PBC and c) food environment factors namely the 
number of foods available at the community level, 
number of foods available at household level and 
household food insecurity score (G * Power 3.1 manual 
March 1, 2017). A significance level (α) of 5%, a 
statistical power of 80% and a medium effect size of 
0.15 were used to calculate the sample size. Given the 
absence of data about the variance associated with the 
behaviour under study, the sample size calculation was 
based on a medium-size effect of 0.15. A non-response 
rate of 10% was considered to calculate the required 
sample size, which was 102 mothers of children aged 
6-23 months.  

The following steps, described previously [39], were 
used to select mothers for sample #1. In short, two 
departments, Matam and Kanel, were purposively 
chosen out of the three that composed the region of 
Matam. In each department, one municipality was 
randomly selected, and, in each municipality, two 
villages were randomly chosen: Ndouloumadji-
Founebe (NF) and Sinthiou Mogo (SM) in the Matam 
department and Thiemping (TP) and Thialy Maka (TM) 
in the Kanel department. In each village, all households 
with one or more children aged 6-23 months were 
listed. In NF, 68 households were identified, 71 in SM, 
92 in TP, and 93 in TM. In each village, 25 (TP) or 26 
(NF, SM, and TM) households were randomly selected.  

Households and mothers of sample #2 were 
recruited in two different purposively selected villages 
in the same area so that mothers in samples #1 and #2 
would have similar sociodemographic characteristics.  

Data on household composition, housing conditions 
and ownership of assets were gathered on sample #1 
with a standardised questionnaire through an interview 
conducted with the head of household. In sample #2, 
data on the age and education level of the child’s 
mother as well as on the age and sex of the child were 
gathered using a short version of the aforementioned 
questionnaire. 

Theoretical Framework 

The TPB was used as the theoretical framework for 
the development of the questionnaire [28]. This theory 
states that a person's intention 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 behaviour, and it is 
determined by three constructs: the attitude toward the 
behaviour (ATT), the subjective norm (SN), and the 
perceived behavioural control (PBC) [28].  

ATT is determined by a person's beliefs about the 
behaviour (behavioural beliefs) and their evaluation of 
the consequences of adopting it (consequences 
evaluation). It is a subjective judgment of the behaviour 
and of its consequences [28].  

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 the motivation to 
follow these opinions (motivation to comply) [28, 42].  

PBC is 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 [42]. In addition, PBC 
measures a person's sense of self-efficacy in relation 
to the behaviour, but it can also directly predict the 
behaviour [28, 42].  

Questionnaire Development Process 

The questionnaire was developed according to the 
approach described by Gagné and Godin [43] and the 
methodological recommendations of Ajzen [44].  

Focus Group Discussions (FGD) 

This step was conducted with a sub-sample (N=50) 
of sample #1 of mothers. First, a discussion guide was 
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developed based on Gagné and Godin's work [43] to 
identify salient beliefs related to the daily consumption 
of IRF by their children aged 6-23 months. This guide 
was used to conduct one FGD with mothers of children 
aged 6-23 months in each of the four villages. In each 
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 of the behaviour mentioned 
above (SN) and, 3) opportunities and barriers to 
implementing the behaviour (PBC). All FGDs were 
conducted in the local language "Pulaar” by 
interviewers, and they were tape-recorded. The 
average duration was one hour per FGD, with 12 to 13 
participants in each group. Transcriptions in French 
were carried out by one of the interviewers.  

Afterwards, the first author of the article (K.A.) 
conducted a qualitative analysis of the transcriptions 
(K.A.) to identify salient beliefs related to each of the 
three constructs based on Rabiee's recommendations 
[45]. As such, for each question, the contents of the 
transcription were read several times; keywords/ideas 
or concepts were highlighted in colour for each 
question. Statements supporting ideas/concepts were 
also highlighted, and answers to a different question 
were put under the appropriate question [45]. The 
salient beliefs identified during FGDs (Appendix Table 
1) were formulated as an item in the questionnaire. 

Questionnaire Construction 

All aforementioned salient beliefs were used as the 
primary source for the formulation of items for each 
construct (ATT, SN, PBC) to be assessed through the 
questionnaire. Items to assess the intention of 
providing IRF to children were also included. The initial 
questionnaire included a total of 67 items (Appendix 
Table 2).  

Graphic answer scales were used for all items of 
the questionnaire. Except for the first 8 items of MC, 
the graphic answer scales for all items were 
accompanied by Likert-type answer scales using 
pictograms of angry/smiley faces (Figure 1). Pictures of 
the two smileys/angry faces in the upper part of Figure 
1 were provided by the London School of Tropical 
Medicine and Hygiene to the Institut de Population, 
Développement et Santé de la Reproduction (IPDSR) 
at the Cheick Anta Diop University (UCAD, Dakar, 
Senegal) for use in an unpublished study conducted on 
maternal health services in Senegal. Pictures of a face 
with hands on the mouth as well as of thumbs used to 
illustrate the five answer options of the Likert scale 
(lower part of Figure 1) were found on the internet. For 
the first 8 items of MC, the graphic answer scale used 
was a visual ordinal scale adapted from a study 
conducted in Benin [46]. 

The above process was completed by discussions 
between the authors of this paper to ensure that all 
different items were clear and simple enough before 
administering the questionnaire to sample #2. 
Additionally, simulation exercises were carried out with 
ten master’s degree students of the IPDSR to check 
out the clarity and simplicity of every item. 

Questionnaire Administration for Validation 

The initial questionnaire was administered to 
sample #2 (120 mothers of children aged 6-23 months) 
in May 2018 through individual interviews conducted by 
trained enumerators during home visits. Before 
initiating its administration, the interviewer explained to 
each participant how to express answers to questions 
on each scale.  

Regarding the five-answer options scale with 
pictograms (Figure 1), the interviewers first explained 
that the two extreme opposite pictograms (an angry 

 
Figure 1: Five points Likert-type answer scale with pictograms. 
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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 by item 
and asking the participant to put her finger on or mark 
with a pen the selected answer on each respective 
scale.  

Data Analysis for Questionnaire Validation 

For all items with the five-answer options Likert 
scale with pictograms, answers were scored from 1 to 
5 or from 5 to 1 in case of inverted item formulation. 
The eight items of the questionnaire (none was 
inverted) that used the four answer options shaded 
ordinal scale was scored from 1 to 4. Frequency 
distributions were produced for each item to check for 
missing data. 

Principal component analyses (PCA) were initially 
conducted on all items related to each of the 
constructs, namely attitude (20 items), social norm (32) 
and the perceived behavioural control (12). In order to 
simplify the questionnaire, several PCA was run to 
reduce the number of items under each construct as 
much as possible 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 enough (Bartlett's test < 
0.05) for PCA [47] (Appendix Table 3). A KMO value 
between 0.70 and 0.80 was considered acceptable, 
and from 0.80-0.90 was very good [47]. A p-value 
below 0.05 for Bartlett's test indicates the presence of 
intra-items correlations, and it shows the suitability of 
the data for the EFA [47]. For each construct, EFA was 
conducted on final models using an orthogonal rotation 
(varimax). Factors with eigenvalues having a Kaiser’s 
criterion above 1 were retained, and the proportion of 
variance explained by each factor was reported. 

The reliability of the final questionnaire was 
assessed using the Guttman test [48, 49]. Guttman’s 
Lambda-2 (λ2) was retained as the criterion for 
interpreting the reliability test of the questionnaire, 
given its robustness [48].  

Assessment of the Intention and its Predictors 

The final validated questionnaire was administered 
to mothers of sample #1 in June and July 2018 through 
face-to-face interviews. 

Statistical Analyses on Predictors of the Intention  

All statistical analyses were performed with the IBM 
SPSS Statistics for Windows, Version 23. (Armonk, 
NY: IBM Corp). 

Descriptive statistics (means, frequency 
distributions) were performed. Mean scores and 
standard deviations were calculated for each item of 
the final questionnaire. For each construct underlying 
the TPB, the mean scores were first calculated for its 
sub-construct by summing the average score of each 
item that composed the sub-construct. After that, the 
mean scores of each construct were calculated by 
multiplying the average scores of its sub-constructs 
[50]. T-test for an independent sample and chi-square 
test were used respectively to determine differences in 
mean age and education level of child's caregivers 
between the two samples. 

Hierarchical linear multiple regression techniques 
were used to identify predictors of the mothers’ 
intention to provide their children with IRF. First, 
individual scores on each construct of the TPB were 
entered in the regression model along with the mean 
score on the intention. Thereafter, sociodemographic 
variables (age and education level of caregivers, 
household economic status, and household size) were 
entered in subsequent steps. Prior to multiple linear 
regression analysis, the assumption of multicollinearity 
and homoscedasticity were checked by using the 
Variance Inflation Factors (VIF) less than 10 for all 
predictors [51] and the Koenker test [52], respectively. 
Overall, the regression model produced VIF below 10 
for all predictors; the Koenker test was not significant 
(p=0.072), suggesting a non-violation of 
multicollinearity and homoscedasticity, respectively. 
However, the assumption of normality of the data 
distribution on intention was verified but unmet given 
the skewed distribution. For all tests, a p-value <0.05 
was used as a threshold for statistical significance.  

RESULTS 

Characteristics of households included in the two 
samples of the study are shown in Table 1. In sample 
1, around 3 out of 4 household heads were male and 
more than 7 out of 10 had no formal education. The 
average age of the household head was 53.7 ± 15.6 
years (standard deviation), and on average, a 
household was composed of 13.5 ± 8.6 members. The 
average age of the child's mother was 28.5 ± 7.4 years, 
and around 5 out of 10 had no formal education. In 
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sample 2, the average age of the child's mother was 
27.3 ± 7.5 years, and around 5 out of 10 had no formal 
education. There was no statistical difference between 
the two samples regarding the mean age of the child's 
mother or their education level. In sample #1, mean 
household socioeconomic scores differed from the 
lower to the highest terciles [39]. During the data 
collection, amongst sample #1 for whom 103 
households had been recruited, three mothers were 
absent and could not be interviewed, leading to a final 
sample size of 100.  

Table 1: Description of the Samples under Study 

Characteristics (%) Sample 1 
(N = 100) 

Sample 2 
(N = 120) 

Gender of HH head 

 Male 73.0  

 Female 27.0  

Age of HH head (years) 

 15-29 3.0  

 30-44 33.0  

 45+ 64.0  

HH size 

 1-5 7.0  

 6-10 36.0  

 >10 57.0  

Education level of HH head 

 None 73.0  

 Primary 21.0  

 Middle or higher 6.0  

Age (years) of child’s mother  

 15-29 58.0 65.8 

 30-44 40.0 31.7 

 45+ 2.0 2.5 

Education level of child’s mother 

 None 53.0 51.7 

 Primary 29.0 30.0 

 Middle or higher  18.0 18.3 

 

Questionnaire Validation 

In total, six (6), four (4) and three (3) PCA were 
respectively conducted on items part of each construct 
underlying the intention to implement the behaviour. 
KMO values of final models were 0.73, 0.85 and 0.83 
for the ATT (12 items), subjective norm (16) and PBC 

(10) constructs. P values of Bartlett’s test of sphericity 
were all below 0.05. Eigenvalues from the EFA on each 
construct were extracted from the analysis on the final 
models (Table 2). For the construct on attitude, four 
factors had eigenvalues over the Kaiser's criterion of 1, 
and the combination of the four factors explained 
73,08% of the variance while three factors for the SN 
and two factors for PBC constructs had eigenvalues 
above 1, explaining 83,13% and 77,35% of their 
respective variance. 

The results on factor loadings are also presented in 
Table 2. For the attitude, factor #4, which comprises 
five items as well as factor #6 with three items, both 
show the importance amongst mothers of health and 
the overall welfare aspects of providing IRF to the child. 
On the other hand, the three items loading on factor #7 
were all related to the potential negative consequences 
of providing these foods. For the social norm, items 
were tapping in the perception of mothers about the 
approval/disapproval of several persons in her 
surroundings to provide IRF to her child but also about 
her as acting according to their expectations. The 
perceived behavioural control, which consists of 10 
items, refers to the limited access to IRF due to 
physical or financial constraints. 

A final PCA combining all the remaining 40 items of 
the questionnaire was conducted. The KMO value 
(0.71) and the results of the Bartlett test (0.00) were 
again respecting the above assumptions. Results of the 
EFA show that eight factors had eigenvalues above 1, 
and factor #1 was explaining 28.77% of the variance. 
The result of Guttman's test was 0.91 for the final 
questionnaire. 

Mothers’ Scores of Intention, Constructs and Sub-
Constructs to Provide IRF to their Children 

For mothers of sample #1 who were administered 
the final questionnaire, the mean scores of their 
intention to provide IRF and of each of its constructs 
and sub-constructs are displayed in Table 3. Overall, 
mean scores of individual items included in the final 
questionnaire were above 4 (out of 5) with the 
exception of one BB item: If you give your child an iron-
rich food like fish, the bones will block his/her throat, 
and of two CB items: The absence of iron-rich foods in 
the market could prevent me from giving iron-rich foods 
to my child aged 6-23 months at least once a day, and 
The absence of iron-rich foods in my household could 
prevent me from giving iron-rich foods to my child aged 
6-23 months at least once a day (Table 3).  
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Table 2: Summary of the Exploratory Factor Analysis Results for Items of each Construct of the Intention 
Questionnaire (N = 120) 

Rotated factor loadings* 
Attitude items 

Factor #1 2 3 4 5 6 7 8 

If you give iron-rich foods … the child will be 
healthy -0.104 -0.039 0.127 0.641 0.532 0.281 0.060 -0.142 

If you give iron-rich foods… the child will grow 
up well. -0.135 -0.040 0.160 0.786 0.120 -0.143 -0.039 -0.100 

If you give iron-rich foods … the child will have 
a lot of blood in his/her body -0.110 -0.024 0.106 0.830 0.225 0.035 0.118 0.116 

If you give iron-rich foods... the child will be 
intelligent. -0.123 -0.008 0.081 0.673 -0.115 0.369 0.060 0.121 

If you give iron-rich foods…child will have a lot 
of vitamins in his/her body -0.087 0.030 0.123 0.828 -0.111 -0.014 0.080 0.125 

If you give an iron-rich food like fish …the 
bones will block his/her throat -0.213 -0.201 -0.96 0.113 0.162 0.376 0.630 0.067 

If you give iron-rich foods … it will cause 
vomiting in your child -0.105 -0.024 0.067 0.100 0.097 0.020 0.840 0.283 

If you give iron-rich foods … the child will suffer 
from intestinal worms -0.042 -0.061 0.430 0.088 -0.060 0.027 0.652 -0.134 

For you, the fact that your child aged 6-23 
months is in good health is ... -0.073 -0.055 0.006 0.201 0.781 0.191 -0.032 -0.089 

For you, the fact that your child aged 6-23 
months has good growth is ... -0.024 -0.026 0.242 0.097 0.527 0.566 0.055 -0.056 

For you, the fact that your child aged 6-23 
months has a lot of blood in his/her body is ... -0.067 -0.059 0.086 0.029 0.110 0.735 0.123 0.012 

For you, the fact that your child aged 6-23 
months is intelligent is ... -0.068 -0.064 0.131 0.051 0.141 0.867 0.009 -0.099 

Eigenvalues (Attitude construct)    4.08 2.03 1.58 1.07  

% of variance (73,08%)    33.98 16.95 13.20 8.94  

Subjective Norms items 

Do you think the following people or groups of people would approve or disapprove of giving iron-rich foods to your child aged 6-23 months at 
least once a day? 

Nurses -0.031 -0.086 0.381 0.432 0.309 0.025 0.194 0.297 

Your husband -0.064 -0.070 0.449 -0.006 0.825 0.080 0.085 -0.001 

Your mother-in-law -0.076 -0.087 0.657 0.244 0.407 -0.154 -0.006 0.014 

Your mother -0.008 -0.046 0.488 -0.113 0.585 0.105 0.168 0.090 

Other mothers of the village -0.110 -0.140 0.795 0.081 0.133 -0.123 0.019 0.106 

Community relays -0.049 -0.118 0.878 0.125 -,093 0.248 -0.026 0.033 

"Badiene Gokh" -0.038 -0.069 0.786 0.225 0.154 0.199 0.085 0.001 

NGOs / associations -0.107 -0.121 0.713 0.074 0.253 0.270 0.180 0.123 

Regarding the fact to give iron-rich foods to your child aged 6-23 months at least once a day, you will likely or unlikely act according to the 
expectations of: 

Nurses. 0.917 0.158 -0.057 -0.066 -0.036 -0.088 -0.069 -0.037 

Your husband 0.942 0.183 -0.116 -0.090 -0.018 -0.090 -0.074 -0.047 

Your mother-in-law 0.919 0.195 -0.136 -0.097 -0.049 -0.055 -0.078 -0.045 

Your mother. 0.942 0.193 -0.105 -0.080 -0.019 -0.085 -0.045 -0.033 

Other mothers of the village. 0.948 0.170 -0.026 -0.069 -0.041 -0.012 -0.038 -0.035 

Community relays 0.966 0.154 -0.019 -0.066 -0.038 0.011 -0.028 -0.065 
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(Table 2). Continued. 

Rotated factor loadings* 
Attitude items 

Factor #1 2 3 4 5 6 7 8 

"Badiene Gokh". 0.964 0.150 -0.012 -0.086 -0.021 0.000 -0.031 -0.042 

NGOs / associations. 0.967 0.151 0.029 -0.065 -0.043 0.000 -0.028 -0.062 

Eigenvalues (Subjective norm construct) 7.92  4.28 1.11     

% of variance SN (83.13%) 49.47  26.72 6.94     

Perceived behavioural control items 

If I have iron-rich foods in my household…at 
least once a day -0.125 -0.198 0.074 0.015 -0.075 -0.019 0.024 0.653 

If iron-rich foods cost less in the market…at 
least once a day -0.073 -0.098 0.111 0.262 -0.023 -0.125 0.223 0.690 

The lack of financial means … at least once a 
day. 0.042 0.705 -0.077 ,101 -0.065 -0.080 0.079 -0.372 

The absence of iron-rich foods in the market 
…at least once a day. 0.147 0.785 -0.091 0.055 -0.056 -0.135 0.036 -0.337 

The absence of iron-rich foods in my 
household…at least once a day. 0.149 0.723 -0.031 0.092 -0.052 -0.183 0.136 -0.381 

The expensiveness of iron-rich foods …at least 
once a day. 0.203 0.765 -0.089 -,017 -0.037 -0.108 -0.176 -0.131 

The lack of financial means is a… obstacle 0.118 0.843 -0.101 -0.034 -0.040 -0.010 0.014 0.000 

The absence of iron-rich foods in the market is 
a…obstacle 0.222 0.864 -0.049 -0.046 -0.008 0.024 -0.080 0.058 

The high cost of iron-rich foods in the market is 
a …obstacle. 0.265 0.773 -0.111 -0.151 0.067 0.117 -0.162 0.192 

The absence of iron-rich foods in my home is a 
…obstacle. 0.292 0.798 -0.077 -0.098 -0.075 0.048 -0.118 0.105 

Eigenvalues (PBC construct)  5.37      1.29 

% of variance PBC (77.35%)  53.70      12.86 

Eigenvalues 10.932 5.431 3.879 2.499 2.108 1.719 1.363 1.262 

% of the variance (76.82%) 28.768 14.291 10.208 6.576 5.547 4.525 3.588 3.320 

*Factor loadings over 0.40 are in bold. 
 

Table 3: Mean Scores (± Standard Deviation/ SD) for each Item of the Final Questionnaire (N=100) 

Constructs Items  Mean ± SD 

I intend to give iron-rich foods … at least once a day. 4.85 ± 0.44 

I will give iron-rich foods… at least once a day 4.84 ± 0.62 

Intention 

All 4.84 ± 0.47 
Attitude (⅀(BB*EC)) 23.17 ± 1.92 

If you give iron-rich foods … the child will be healthy. 4.95 ± 0.22 

If you give iron-rich foods… the child will grow up well. 4.93 ± 0.29 

If you give iron-rich foods … the child will have a lot of blood in his/her body. 4.95 ± 0.26 

If you give iron-rich foods... the child will be intelligent. 4.84 ± 0.49 

If you give iron-rich foods… a child will have a lot of vitamins in his/her body. 4.98 ± 0.14 

If you give an iron-rich food like fish …the bones will block his/her throat. 3.86 ± 1.26 

If you give iron-rich foods … it will cause vomiting in your child. 4.37 ± 0.97 

If you give iron-rich foods … the child will suffer from intestinal worms. 4.33 ± 1.06 

Behavioural beliefs 
(BB) 

All 4.65 ± 0.37 
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(Table 3). Continued. 

Constructs Items  Mean ± SD 

For you, the fact that your child aged 6-23 months is in good health is ... 4.95 ± 0.41 

For you, the fact that your child aged 6-23 months has good growth is ... 5.00 ± 0.00 

For you, the fact that your child aged 6-23 months has a lot of blood in his/her 
body is ... 

4.97 ± 0.22 

For you, the fact that your child aged 6-23 months is intelligent is ... 5.00 ± 0.00 

Evaluation of consequences 
(EC) 

All 4.98 ± 0.12 
Subjective norm (⅀(NB*MC)) 21.16 ± 4.22 

Nurses 4.94 ± 0.28 

Your husband 4.96 ± 0.24 

Your mother-in-law 4.85 ± 0.50 

Your mother 4.91 ± 0.40 

Other mothers of the village 4.70 ± 0.69 

Community relays 4.87 ± 0.51 

"Badiene Gokh" 4.90 ± 0.44 

NGOs/Associations 4.90 ± 0.36 

Normative beliefs (NB) 
Do you think the following people or 
groups of people would approve or 

disapprove of giving iron-rich foods to 
your child aged 6-23 months at least 

once a day? 

All 4.88 ± 0.30 
Nurses 4.27 ± 1.03 

Your husband 4.51 ± 0.75 

Your mother-in-law 4.33 ± 0.92 

Your mother 4.39 ± 0.89 

Other mothers of the village 4.08 ± 1.03 

Community relays 4.35 ± 0.95 

"Badiene Gokh" 4.40 ± 0.88 

NGOs/Associations 4.34 ± 0.90 

Motivation to comply (MC) 
Regarding the fact to give iron-rich 

foods to your child aged 6-23 months 
at least once a day, you will likely or 

unlikely act according to the 
expectations of: 

All 4.33 ± 0.80 
Perceived behaviour control  (⅀(CB*P)) 19.27 ± 5.17 

If I have iron-rich foods in my household…at least once a day. 4.98 ± 0.14 

If iron-rich foods cost less in the market…at least once a day. 4.77 ± 0.60 

The lack of financial means … at least once a day. 4.45 ± 1.08 

The absence of iron-rich foods in the market …at least once a day. 3.97 ± 1.31 

The absence of iron-rich foods in my household…at least once a day. 3.97 ± 1.30 

The expensiveness of iron-rich foods …at least once a day. 4.16 ± 1.16 

Control beliefs (CB) 

All 4.38 ± 0.66 
The lack of financial means is a… obstacle 4.67 ± 0.59 

The absence of iron-rich foods in the market is a…obstacle. 4.08 ± 1.11 

The high cost of iron-rich foods in the market is a …obstacle. 4.47 ± 0.76 

The absence of iron-rich foods in my home is a …obstacle. 4.11 ± 1.15 

The perceived power of control 
(P)factors 

All 4.33 ± 0.72 

 

Predicting Intention of Mothers to Provide IRF to 
their Children 

Results of the regression analyses show that ATT 
(β=0.26, p = 0.015) and SN (β=0.22, p = 0.047) were 
positively associated with the intention of mothers to 
provide IRF to their children: both variables explained 
12% of the variance associated with the intention 
(Table 4). In the second model, sociodemographic 

variables explained an additional 2% of the variance 
(Table 4).  

DISCUSSION 

The purpose of this study was firstly to develop a 
validated questionnaire and subsequently to use it to 
investigate the relationship between psychosocial 
factors and the intention of Senegalese mothers living 
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in a rural area to provide IRF daily to their 6-23 months-
old children. The TPB [28] was used as the theoretical 
framework to guide this research.  

In the validation step, results from the EFA showed 
that for each construct, several items were clustering. 
With regards to attitude, five items were loading on one 
factor, and all of them were related to the health and 
welfare of the young child. One may assume that 
knowing the health benefits of providing IRF may 
shape the mothers' attitude towards the provision of 
IRF to young children favourably. There were several 
items loading on two different factors for the social 
norm construct. It appears that mothers perceived a 
wide range of persons as potentially approving or 
disapproving their provision of IRF to their children and 
may also be likely or not to act according to their 
perception. Similar to the social norm, there were 
several items loading on one factor for the construct on 
the perceived behavioural control: most of them were 
related to the physical and financial access to IRF, 
which concurs with the fact that household food 
security was an issue in the study area. Results from 
the EFA on the final questionnaire show that this tool 
could be used to assess each psychosocial factor 
(ATT, SN, PBC) related to the mothers’ intention to 
provide IRF daily to their children in the critical age of 
6-23 months. The eight factors that were generated 
from the EFA explained an important proportion of the 
variance. Furthermore, the final questionnaire appears 
to be a reliable tool [53]. In other words, if the 
questionnaire was used to evaluate the constructs 

under study in the same given population several 
times, similar results should be obtained each time.  

In addition, pictograms of smiley/ angry faces and of 
thumbs up/thumbs down used in the questionnaire 
could certainly be used in future measurement tools as 
they proved to be adequate and understandable by 
participants with a low literacy level. The quality of data 
collection with standardised questionnaires has 
improved in LMIC in the last decades, but challenges in 
these areas remain of concern, especially in rural areas 
amongst populations with a low education level. 
Findings from other studies have also shown that 
various pictograms were effective for communicating 
health-related information to persons with a low 
education level [54-57]. According to Mansoor and 
Dowse [54], one way of addressing the low literacy 
issue in these groups is to use visual aids such as 
pictograms, which improve the comprehension of 
health-related information. For its part, the current 
study demonstrated the usefulness of such pictograms 
as part of research tools for measuring psychosocial 
factors that could subsequently contribute to improving 
the design of BCC interventions.  

In the second step of this study using the validated 
questionnaire, the mean score on the intention of 
mothers to provide IRF daily to their children was 
elevated, indicating their high motivation to give these 
foods during the critical window of age 6-23 months. 
The score of intention did not vary widely between 
mothers. Moreover, the mean score of different 
constructs and sub-constructs were also elevated, 

Table 4: Predictors of the Mothers’ Intention to Feed their Children with IRF Daily (N=100) 

Variables  Standardised regression 
coefficients (β) 

R change Regression 
coefficient (R2) 

Step 1 

ATT 0.23* 

SN 0.24* 

PBC -0.06 

 
0.12** 

 
0.12** 

Step 2 

ATT 0.26* 

SN 0.22* 

PBC -0.03 

Age of the mothers -0.10 

Education level of the mothers -0.07 

HH’s economic status 0.10 

0.02* 0.14* 

HH size 0.05   

Note: *p<0.05; **p<0.01. HH= household. 
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which explain the high intention to implement the 
behaviour under study. Clearly, factors other than 
psychosocial determinants prevent child mothers from 
translating this intention into a behaviour since recent 
surveys showed that only 43% of young Senegalese 
children actually consume IRF [21]. Also, in the study 
area, we have observed that the availability of food and 
especially IRF, was limited at the household level [39]. 
More worrisome is that 64% of households were 
severely food insecure in this setting [39]. 

Studies that have used the TPB to investigate the 
relationship between the intention of parents in 
supporting/implementing positive dietary behaviours 
towards their children and its underlying factors had 
reported a proportion of the variance explained by the 
three constructs ranging from 16% to 65% (when 
sociodemographic characteristics were added to the 
model) [14, 16]. Although not in LMIC, Hamilton et al. 
[14] found that the attitude was positively associated 
with the intention to introduce solids foods to children at 
6 months of age amongst Australian mothers (N=375). 
In line with our findings, Swanson and Power [58] 
identified subjective norms as predictors of infant 
feeding intentions amongst mothers (N=203) in 
Scotland. In their study, Hamilton et al. [14] also found 
that the subjective norm is a predictor of mothers' 
intention to introduce complementary foods. In the 
current research, while a small proportion of the 
mothers' intention was explained by psychosocial 
factors, results revealed that amongst them, attitude 
and subjective norm were the main predictors of the 
intention to provide IRF to children aged 6-23 months 
in the study area. The significant role of the subjective 
norm as a predictor of the mothers’ intention to give 
IRF to their children aged 6-23 months emphasises the 
importance of their perception about the role that 
important people or groups of people may have with 
regards to young child nutrition in the study area. 
Whether this perception is real or not remains under 
debate. However, it could be judicious to involve 
individuals such as grandmothers who may influence 
young child’s diet in BCC activities since research from 
Africa and Asia reveals the central role of senior 
women, grandmothers in the nutrition/health of young 
children [59, 60]. Also, in this study, participants 
indicated that their mothers and mothers-in-law would 
strongly approve of providing IRF daily to their young 
children. The current findings also indicate that 2% of 
caregivers' intention was explained by 
sociodemographic factors. Finally, albeit only 12% of 
the proportion of the variance associated with the 
intention of mothers to provide IRF to young children 
was explained, psychosocial factors still appear to have 

a role in determining their motivation to implement this 
behaviour. 

LIMITATIONS AND STRENGTHS OF THE STUDY 

The current study adds value to the corpus of 
available research on potential determinants of 
behaviour not widely practised in LMIC, namely the 
provision of IRF daily to young children, which put them 
at risk of poor nutrition outcomes. Specifically, our 
findings indicate that mothers have the intention to 
provide IRF daily to their children, which is an important 
finding. Our research has also led to the development 
of a validated and reliable questionnaire to assess 
psychosocial factors of the provision of IRF daily to 
young children in our study context. Despite these 
strengths, the relatively small sample used to validate 
the questionnaire is a limitation [61]. Further studies 
are thus warranted amongst larger populations and 
different contexts. In addition, in our study, EFA was 
used to identify the structure of the scale, a process 
that was guided by a theoretical framework. In the 
future, a confirmatory factorial analysis in a different 
sample could be performed to confirm the structure of 
the scale. Lastly, the results of our regressions 
analyses should be considered with caution, given that 
the assumption of the normality distribution was not 
met for the dependent variable to be predicted 
(intention). 

CONCLUSION 

In our context, mothers have the intention to provide 
IRF daily to their children, which is good news and 
maybe the result of behaviour change activities 
implemented so far. Other actions than behaviour 
change activities aiming at improving the mother’s 
intention should likely be undertaken to increase the 
daily provision of IRF to young children. The 
investigation of environmental factors potentially 
impacting the provision of IRF to young children 
certainly deserves further attention. Our tool was also 
proven to be valid and reliable for assessing 
psychosocial factors that trigger or hamper the 
mothers’ intention to feed their children with IRF daily, 
which is a valuable contribution to the current 
knowledge and may help to prevent iron deficiency 
anaemia.  
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APPENDIX 

Appendix Table 1: Number of mentions of advantages, disadvantages, important persons/groups of persons, barriers 
and facilitating factors identified by mothers during discussions in each village regarding the 
provision of iron-rich foods daily to children 6-23 months old (N=50) 

Villages Beliefs 
NF SM TM TP 

Advantages  

Total 

-Be healthy 10 8 25 28 71 

-Good growth 4 0 16 8 28 

-Lot of blood 0 0 3 3 6 

-Be intelligent 0 1 3 1 5 

-Lot of vitamins 0 0 0 3 3 

Disadvantages 

- My child will get sick 0 4 7 3 14 

-Diarrhea 0 3 3 0 9 

-Vomiting 1 2 0 0 3 

-Too early to give IRF to children 6 months old  3 0 0 0 3 

-Bones will block the throat 1 1 0 0 2 

-Suffering from intestinal worms 0 1 0 0 1 

Approving persons/groups of persons 

-Nurse 8 1 10 6 25 

-Husband 0 2 7 6 15 

-NGOs�/associations 5 2 5 2 14 

-Community health agent  3 0 4 2 9 

-Mother in law 1 2 1 1 5 

-Midwife 0 0 0 4 4 

-My mother 1 1 1 1 4 

-Other mothers in the village 1 1 1 1 4 

-"Badiene Gokh" 1 0 1 0 2 

Disapproving persons/groups of persons 

-Nobody would disapprove 4 3 2 4 13 

Barriers 

-Lack of financial resources 10 8 18 15 51 

-Absence of iron-rich foods in the household 3 2 6 7 18 

-Absence of iron-rich foods in the market 3 2 6 7 18 

-Poverty 2 3 6 3 14 

-High price of iron-rich foods at the market 1 3 0 3 7 

Facilitating factors 

-Resources 6 1 3 5 15 
†Non-Governmental Organisation. 
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Appendix Table 2: Items under each different construct of the initial questionnaire 

Constructs Items 

1- I intend to give iron-rich foods to my child aged 6-23 months at least once a day. 

2- I will give iron-rich foods to my child aged 6-23 months at least once a day. 

Intention (INT) 
What is your personal position on the following 

statements? 
 3- How do you rate the chance that you give iron-rich foods to your child aged 6-23 months 

at least once a day? 

1-If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will be healthy. 

2-If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will grow up well. 

3- If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will have a lot of blood in his/her body. 

4- If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will be intelligent. 

5-If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will have a lot of vitamins in his/her body. 

6-From the age 6 months, your child can eat all iron-rich foods without exception. 

7-If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will have diarrhoea. 

8- If you give an iron-rich food like fish to your child aged 6-23 months at least once a day, 
the bones will block his/her throat. 

9-If you give iron-rich foods to your child aged 6-23 months at least once a day, it will cause 
vomiting to your child. 

10-For you, it is too early from the age of 6 months to give iron-rich foods to your child at 
least once a day. 

Behavioural beliefs (BB)  
To what extent do you agree or disagree with 

the following statements? 
 

11- If you give iron-rich foods to your child aged 6-23 months at least once a day, your child 
will suffer from intestinal worms. 

1-For you, the fact that your child aged 6-23 months is in good health is ... 

2-For you, the fact that your child aged 6-23 months has good growth is ... 

3-For you, the fact that your child aged 6-23 months has a lot of blood in his/her body is ... 

4-For you, the fact that your child aged 6-23 months is intelligent is ... 

5-For you, the fact that your child aged 6-23 months has a lot of vitamins in his body is ... 

6-For you, the fact that your child aged 6-23 months has diarrhoea is... 

7-For you, the fact that your child aged 6-23 months vomits is ... 

8-For you, the fact that fish bones can block the throat of your child aged 6-23 months is ... 

Evaluate consequences (EC) 
 

9- For you, the fact that your child aged 6-23 months suffers from intestinal worms is ... 

1-Nurses 

2-Your husband 

3-Your mother-in-law 

4- Your mother 

5-Other mothers of the village 

6-Community relays 

7-"Badiene Gokh" 

Normative beliefs (NB) 
Do you think the following people or groups of 
people would approve or disapprove of giving 
iron-rich foods to your child aged 6-23 months 

at least once a day? 

8-NGOs / associations 

9-The nurse would approve/disapprove of giving iron-rich foods to your child aged 6-23 
months at least once a day. 

10-Your husband would approve/disapprove of giving iron-rich foods to your child aged 6-
23 months at least once a day. 

11-Your mother-in-law would approve/disapprove of giving iron-rich foods to your child aged 
6-23 months at least once a day. 

“Still in your opinion…” 

12-Your mother would approve/disapprove of giving iron-rich foods to your child aged 6-23 
months at least once a day. 
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13-The other mothers in the village would approve/disapprove that you give iron-rich foods 
to your child aged 6-23 months at least once a day. 

14-Community relays would approve/disapprove that you give iron-rich foods to your child 
aged 6-23 months at least once a day. 

15-The "Badiene Gokh" would approve/disapprove that you give iron-rich foods to your 
child aged 6-23 months at least once a day. 

 

16-NGOs / associations would approve/disapprove that you give iron-rich foods to your 
child aged 6-23 months at least once a day. 

1-Nurses. 

2-Your husband 

3-Your mother-in-law 

4-Your mother. 

5-Other mothers of the village. 

6-Community relays 

7-"Badiene Gokh". 

Motivation to comply (MC) 
Regarding the fact to give your child aged 6-
23 months at least once a day iron-rich food, 
how important is the opinion of the following 

people or groups of people to you? 

8-NGOs / associations. 

9-Nurses. 

10-Your husband 

11-Your mother-in-law 

12-Your mother. 

13-Other mothers of the village. 

14-Community relays 

15-"Badiene Gokh". 

 
Regarding the fact to give iron-rich foods to 
your child aged 6-23 months at least once a 

day, you will likely or unlikely act according to 
the expectations of: 

 

16-NGOs / associations. 

1- If I have the financial means, I am able to give iron-rich foods to my child aged 6-23 
months at least once a day. 

2- If I have iron-rich foods in my household, I am able to give them to my child aged 6-23 
months at least once a day. 

3- If iron-rich foods cost less in the market, I am able to give these foods to my child aged 6-
23 months at least once a day 

4- If iron-rich foods are available at the market, I am able to give them to my child aged 6-23 
months at least once a day. 

5-The lack of financial means could prevent me from giving iron-rich foods to my child aged 
6-23 months at least once a day. 

6-The absence of iron-rich foods in the market could prevent me from giving iron-rich foods 
to my child aged 6-23 months at least once a day. 

7-The absence of iron-rich foods in my household could prevent me from giving iron-rich 
foods to my child aged 6-23 months at least once a day. 

Control beliefs (CB)  
To what extent do you agree or disagree with 

the following statements? 
 

8-The expensiveness of iron-rich foods could prevent me from giving iron-rich foods to my 
child aged 6-23 months at least once a day. 

1-The lack of financial means is a… obstacle. 

2-The absence of iron-rich foods in the market is a…obstacle. 

3- The high cost of iron-rich foods in the market is a …obstacle. 

Perceived power of control factors (P). 
Among the following factors that could prevent 

you from giving iron-rich foods to your child 
aged 6-23 months at least once a day, 

4-The absence of iron-rich foods in my home is a …obstacle. 
 

Items in italics were removed in the final questionnaire. 
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Appendix Table 3: Results of indices of different models tested by exploratory factorial analyses for the validation of 
the questionnaire (N=120) 

Constructs Model # KMO indices  Lambda-2 indices 

1 (3 items) - 0.44 INT (3 items) 

2 (2 items) - 0.82 

1 (20 items) 0.67 0.66 

2 (11 items) 0.74 0.74 

3 (9 items) 0.69 0.60 

4 (14 items) 0.73 0.73 

5 (13 items) 0.73 0.76 

ATT (20 items) 

6 (12 items) 0.73 0.79 

1 (32 items) 0.72 0.94 

2 (24 items) 0.81 0.95 

3 (24 items) 0.78 0.95 

SN (32 items) 

4 (16 items) 0.85 0.96 

1 (12 items) 0.82 0.90 PBC (12 items) 

2 (11 items) 
3 (10 items) 

0.82 
0.83 

0.90 
0.91 

Final questionnaire*  (40 items) 0.71 0.91 

KMO: Kaiser-Meyer-Olkin  
* ATT (model #6), SN (model #4), PBC (model #3) and INT (model #2). 
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