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Objectives: evaluate the relationship between family’s food and nutrition insecurity (FNI) and the 
social network of malnourished children. 

Methods: cross-sectional study with 92 children, included in the economic class D-E. For the 
analysis of the children’s social network, the mothers answered four simple questions. To investigate the 
FNI, the Brazilian Scale of Food Insecurity was used. The association between variables was analyzed 
by Poisson regression with robust analysis of variances.

Results: 56.5% of the children had a weak social network (<10 individuals), and the prevalence of 
FNI was 72.8%. An inverse association was observed between children of the daily social network and 
FNI family (OR=0.94; CI95%=0.89-0.99], p=0.03). The number of individuals in the children’s daily 
social network was negatively associated with the likelihood of FNI. The mother’s educational level 
was also related to FNI (OR=2.20 [CI95%=1.11-4.34]; p=0.02), being the child up to 2.2 times more 
likely to be in FNI when the mother has less than four years of study. 

Conclusion: these results suggest that social network is associated with the FNI of malnourished 
children. Interventions designed to strengthen instrumental and other forms of support among small 
social networks can improve the health/nutrition of malnourished children with FNI.
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Introduction

Social networks account for maintaining the social identity 
of each individual; these interpersonal contact networks 
can be a determining factor for children’s health and 
health-related behaviors.1 Children’s social network is 
initially formed by their mother’s social network; however, 
overtime, it establishes and weaves social connections 
with similar individuals, other children, as well as with 
geographically close and recurrent contacts.2

Individual factors, such as parental divorce, sexual/
physical abuse of children/adolescents, poverty and 
impoverishment, wars and other sources of trauma, as well 
as low support from one’s family or groups can contribute to 
improper development of children/adolescents’ social skills.3 
Moreover, food insecurity is another factor significantly 
influencing the development of children and adolescents’ 
social skills, affecting their health, leading them to become 
withdrawn and decreasing their connections.4 

Food insecurity is defined as limited or uncertain 
physical and economic access to sufficient amounts of 
nutritionally proper and safe food, in socially acceptable 
ways, to enable family members to maintain an active and 
healthy life.5 Prevalence of moderate (4.3%) and severe 
(3.3%) food insecurity was observed in Brazil; it was 
higher in the North and Northeast regions (14.7%).6 Study 
conducted with the population living in Alagoas State has 
evidenced 8.2% prevalence of severe food insecurity in 
households with individuals under the age of 18.7

Food insecuri ty is  also among mult iple and 
interrelated factors determining malnutrition,5 which 
weakens individuals’ nutritional status and makes them 
more susceptible to develop different diseases and to 
premature death. Thus, food insecurity is a devastating 
issue, mainly for the poorest individuals.8 Therefore, 
interventions aimed at providing social support to food 
acquisition play significant role in improving individuals’ 
nutritional status, mainly that of children.9

Short stature is the most prevalent malnutrition type in 
Brazil and abroad; it often results from undernourishment 
and recurrent infections that are strongly associated with 
unhealthy living conditions.8 Short stature is a sensitive 
indicator used to measure children’s well-being, the 
progress of a given country, human capital accumulation 
and poverty. Children with delayed growth often live in 
food-insecure households; they are more likely to die 
during their first five years of life, get sick more often 
and perform poorly in school.10,11

Thus, the context children live in affects their health, 
regardless of their features, or of their mother and family’s 
features. Accordingly, communities share physical, social 
and economic attributes capable of determining the health 
condition of all individuals. These attributes, which form 

social networks, can influence individuals’ health by spreading 
information, as well as by supporting and guiding them to 
adopt certain health and social well-being behaviors.10

Thus, it is clear that social networks in early 
childhood lead to a wide variety of outcomes, later 
in life, such as health, nutrition, cognition and future 
performance.12 There is evident need of providing better 
quality childcare at this life stage, when stimuli influence 
children’s development and have long-term repercussions 
on school success, on relationships’ formation, on self-
protection required for economic independence, as well 
as on individuals’ preparation for life, and for family and 
community coexistence.2

Based on this scenario, it is possible questioning 
whether social support networks can help improving food 
security promotion at family level, since individuals need 
these relationships to face and solve different issues in 
their lives.1 The aim of the current study was to assess the 
association between food and nutrition insecurity (FNI) in 
malnourished children’s family and their social network.

Methods

Cross-sectional study conducted from January to October 
2019, with children enrolled at the Center for Nutritional 
Recovery and Education of Alagoas State (CREN-AL 
– Portuguese acronym), which is located in one of the 
areas recording the lowest Human Development Index 
(HDI) in Maceió City, adjacent to Federal University of 
Alagoas, as one of its extension projects. CREN-AL offers 
assistance in health, food, education and human resources’ 
qualification for care provided to children under six years 
old. The aforementioned Center admits children at risk 
of stature deficit (Z-score -1.5 for height/age (H/A)) and 
those with stature deficit (Z-score -2 for H/A), based on the 
standard proposed by the World Health Organization.13 The 
Center provides daily care for 100 children (on average) 
who attend it throughout the week, from 08:00 am to 05:00 
pm, and who receive daily pediatric, nutritional, dental, 
psychological and pedagogical care. It also provides social 
and psychological care for families. The institution’s 
mission is to recover the nutritional status of children 
diagnosed with malnutrition, in an interdisciplinary way, 
in order to contribute to the empowerment and fully 
development of both these children and their families. 

All children whose guardians were their mothers 
(biological/adoptive), and who were economically 
classified as D-E classes, based on the Brazilian Economic 
Classification Criteria (CCEB – Portuguese acronym), 
were included in the current study.14 They were identified 
based on the analysis of CREN children’s medical records. 
Home interview, based on the application of previously 
tested questionnaires, was carried out.
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Food and nutrition security was used as dependent 
variable. Food insecurity was assessed based on the 
Brazilian Food Insecurity Scale (EBIA- Escala Brasileira 
de Insegurança Alimentar).15 This tool comprises 14 
closed core questions (with yes/no answer options) 
about participants’ experience with food insufficiency 
at different intensity levels, in the last three months. 
It ranges from concern about running out of food to 
spending a whole day without eating anything. Each 
positive answer in the questionnaire represents 1 point; 
scale classification is based on the sum of points, which 
ranges from 0 to 15. The aforementioned classification 
was carried out as follows: 0: security; 1-5: mild 
insecurity; 6-10: moderate insecurity; and 11-14: severe 
insecurity. Prevalence estimates were calculated based on 
using this variable at its four levels. On the other hand, 
dichotomized variable was used for both the bi- and the 
multivariate models; households under “Food security 
+ mild insecurity” conditions were classified as not at 
risk, whereas households under “Moderate insecurity + 
severe insecurity” conditions were classified as at risk; the 
combination of the last two conditions was used to feature 
individuals living under food deprivation condition. 

Children’s social network was used as independent 
variable. Mothers answered four simple questions, 
which were adapted from the questionnaire proposed by 
Mitchinson et al.,16 to enable assessing social network 
size and the amount of contact with children’s network: 

1. How many people or relatives does your child have 
contact with, including his/her father and siblings? 

2. How many close people or family members does 
your child see at least once a month? To assess children’s 
social support, mothers were asked: 

3. Does your child go to church, synagogue, temple, 
mosque or other worship places at least once a week? 
(Yes or No) 

4. Does your child participate in social institutions 
(health center or other places) other than CREN, at least once 
a week? (Yes or No). Social networks comprising up to ten 
individuals in children’s daily life were considered small.

Socioeconomic and housing data, as well as children’s 
nutritional status, were used as adjustment variables. 
Socioeconomic variables comprised household features, 
basic sanitation, maternal schooling in years of study (0 
to < 4 years; 4 to 8 years and > 8 years), mothers’ marital 
status (married, divorced or widow), benefited by Bolsa 
Família [Family Allowance – social welfare program] 
(no/yes) and family income per capita, including Bolsa 
Família value. The following cut-off points were adopted 
for evaluation purposes: ≤ R$ 124.75; > R$ 124.75 to ≤ 
R$ 249.51; > R$ 249.51). 

Anthropometric data were collected based on 
the analysis of CREN nutritional care records to 

enable assessing children’s nutritional status. Standard 
infantometer (105-cm long and 0.1-cm accuracy) and 
vertical stadiometer (measurement ranging from 0 to 200 
cm; 1-mm precision; Wiso, Paraná State, Brazil) were used 
to measure the length of children under 24 months and 
> 24 months old, respectively. Participants’ weight was 
measured with the aid of Filizola, BP Baby and Filizola 
Personal scales, Campo Grande, Brazil.

Nutritional status classification took into consideration 
BMI/Age and Length/Age (height/age) ratios, which were 
analyzed in Anthro and Anthro Plus software, version 
3.2.2, based on using the following cut-off points for H/A 
index: Proper H/A (z score > -1), risk of low H/A (z score 
≤ -1 and > -2), and low H/A (z score ≤ -2).13 

With respect to statistical analyses, continuous 
variables were expressed as mean and standard deviation, 
whereas categorical variables were expressed as relative 
and absolute frequencies. Linear regression was carried 
out to check whether there was association between 
the daily social network variables and children’s H/A 
ratio. Welch test was used to compare daily mean values 
recorded for social network between the two EBIA 
categories. Poisson regression based on robust estimate 
of variances, as well as on adjustments to likely confusion 
variables (children’s age, sex, family income per capita, 
mother’s age, Bolsa Família, mother’s schooling), was 
performed to investigate association between daily social 
network and food insecurity. Alpha value of 5% was 
adopted for analysis purposes. All statistical analyses 
were conducted in R statistical software (R Foundation for 
Statistical Computing, Vienna, Austria), based on using 
the “Rcmdr” package. 

The present study was submitted to, and approved by 
the Research Ethics Committee of Federal University of 
Alagoas, under protocol number: 09801818.3.0000.5013. 

Results

Eight (8) of the 100 children eligible for the study were 
excluded from it (five of them have changed address, 
one was in economy class C, and two had their father as 
guardians); thus, the final sample comprised 92 children. 
Anthropometric, socioeconomic and social network features 
of children, and of their families, are shown in Table 1. Mean 
age of three years and short stature for age with mean value 
of -2.17 (± 95 H/A) were more prevalent in boys (98.3%) 
than in girls (90.6%). Daily social network with less than 
ten individuals was observed for 52 children (56.5%); 33 
(63.5%) were boys. In total, 62 children (67.4%) presented 
monthly social network only comprising four individuals; 47 
(75.8%) of them were male (data not tabulated). Moreover, 
more than 50% of the assessed children did not have contact 
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Table 1 

Anthropometric, social and socioeconomic features of investigated children (and their families) treated at Center for Nutrition Recovery and 
Education, Maceió/AL, 2019 (N=92).

Children’s features N %

Age (months;  ± SD) 41.75 ± 15.33

H/A (Z score;  ± SD) -2.17 ± 0.95

BMI/A (Z score;  ± SD) 0.30 ± 1.10

Social Network

Daily social network (n;  ± SD) 10.16 ± 6.32

Monthly social network (n;  ± SD) 4.70 ± 4.88

Religion (goes to church, synagogue, temple, among others)

Yes 45 48.9

No 47 51.1

Attends another institution*

Yes 17 18.5

No 75 81.5

Sex 

Male 60 65.2

Female 32 34.8

Family features

Mother’s age (years;  ± SD) 27.95 ± 7.99

Mother’s marital status

Married 21 22.8

Separated or divorced 62 67.4

Widow 3 3.3

Single 6 6.5

Schooling (years)

0 - 4 29 31.5

> 4 to 8 38 41.3

> 8 25 27.2

Family income per capita**

≤ R$ 124.75 41 44.6

> R$ 124.75 to R$ 249.50 31 33.7

> R$ 249.51 to R$ 499.50 20 21.7

Bolsa Família

Yes 71 77.2

No 21 22.8

Food insecurity level

Food security 25 27.2

Mild food insecurity 30 32.6

Moderate food insecurity 16 17.4

Severe food insecurity 21 22.8

H/A = Height/age; BMI/I = Body mass index/age. * Regarding the frequency, at least once a week, in another social institution (healthcare center, or other places); ** Value 
referring to the minimum wage in 2019 (R$ 998.00).

with any religion (51.1%) and only 18.5% of them attended 
another institution besides CREN.

With respect to mothers’ marital status, 77.2% were 
separated or divorced from the father of the child selected 
for the study, single or widows. As for maternal schooling, 
72.8% of mothers did not complete Elementary School 
(less than eight years of study). Income per capita of 41 

families (44.6%) was lower than R$125.00 and mostly 
(77.2%) derived from Bolsa Família (Table 1). Food 
insecurity (mild, moderate and severe) was prevalent in 
72.8% of families. If one takes into consideration moderate 
and severe food insecurity, it is possible saying that 37 
households (40.2%) were living under food deprivation 
condition (Table 1). 
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No association between variable H/A and daily social 
network was observed (β=-0.007; [CI95%=-0.03-0.02]; 
p=0.66) (data not tabulated). However, there was difference 
in means recorded for children’s daily social network 
between the two EBIA categories, i.e., children living under 
moderate and severe food insecurity condition presented 
smaller daily social network (Table 2). 

The process to associate the size of children’s daily social 
network with food insecurity has shown reduction by 7% in the 
likelihood of food insecurity for each increase by one unit in 
children’s daily social network (PR=0.93; [CI95%=0.88-0.99]: 
p=0.02), even after adjustments made based on children’s age 
and sex, family income per capita, mother’s age and years of 
schooling, and Bolsa Família. Children of mothers with less 
than four years of schooling were 2.99 times more likely to live 
under food insecurity condition than those whose mother had 
more than four years of schooling (Table 3). 

Discussion

The present study has evidenced that most malnourished 
children who live in social vulnerability (56.5%) 

presented small social network comprising less than 
ten individuals. It has also shown that this population 
recorded high prevalence of food insecurity (77.2%). 
Based on multivariate analysis, it was possible seeing 
the positive impact of the size of children’s daily social 
network, which presented reduction by 7% in food 
insecurity for each increase by one individual in children’s 
social network. 

The current study has shown that children’s daily 
social network and mothers’ years of schooling were 
associated with food insecurity, since the likelihood 
of living under food insecurity condition decreased as 
children’s daily social network increased. Although Brazil 
recorded reduced food insecurity prevalence in recent 
years, such a reduction was smaller in Northeast region 
and in the poorest states, such as Alagoas.6,17 Varying 
and interrelated factors were the ones determining food 
insecurity; social network was one of the main factors at 
household level.5

This fact can be observed in a study conducted with 
111 female heads of households who lived in a community 
in Kenya, where lower social support was significantly 

Table 2

Difference in daily social network among food insecurity levels of children treated at Center for Nutrition Recovery and Education, Maceió/AL, 
2019 (N=92). 

Variable Mean value recorded for daily social network Standard deviation p*

Food insecurity level 0.007

Food security** 11.4 7.3

Food insecurity*** 8.2 3.6

* Obtained through Welch test for independent samples; ** Group formed by children living under food safety and mild food insecurity condition; *** Group formed by 
children living under moderate and severe food insecurity condition.

Table 3

Multivariable analysis between daily social network and food insecurity of children (and of their families) treated at Center for Nutrition Recovery 
and Education Maceió/AL, 2019 (N=92).

Variables
Adjusted analysis*

PR CI95% p

Daily social network 0.93 0.88 – 0.99 0.02

Children’s age 0.99 0.98 – 1.01 0.66

Sex 

Male 0.76 0.47 – 1.23 0.27

Female 1

Family income per capita

≤ R$ 124.75 1.26 0.62 – 2.58 0.51

> R$ 124.75 to R$ 249.50 0.47 0.62 – 2.65 0.47

> R$ 249.51 to R$ 499.50 1

Mother’s age 1.00 0.98 – 1.03 0.60

Bolsa Família

Yes 1.07 0.54 – 2.13 0.83

No 1

Schooling (years)

0 – 4 2.99 1.34 – 6.65 0.00

> 4 to 8 1.20 0.48 – 2.96 0.69

≥ 8 1

Dependent variable: EBIA (0 = no; 1 = yes); *CI = Confidence interval; RP = Prevalence ratio calculated based on using Poisson model with robust variance estimates, adjusted 
for children’s age, sex, family income per capita, mother’s age, Bolsa Família, mother’s schooling years.
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associated with increased food insecurity.18 Another 
example of it can also be seen in a study conducted with a 
sample comprising 1,056 households in Burkina, Western 
Africa, where the head of household’s social network 
played positive role in food security.19 These data have 
shown that the population investigated in the current study 
is similar to that of African countries, which present low 
income and high food insecurity levels.

Food insecurity recorded prevalence of 72.8% among 
families investigated in the current study; this value 
was much higher than the national estimate (36.7%) for 
2017-2018.17 However, it is worth emphasizing that the 
prevalence level recorded for moderate and severe food 
insecurity (40.2%) was higher than the ones observed for 
households with children under five years old (14.7%) in 
2017-201817 and than the one observed in rural area occupied 
by a Quilombola community in Bahia State (27%).20 These 
findings are alarming, since they evidence a large number 
of individuals who still live under food insecurity condition 
and who experience inequalities associated with color/race, 
income range, and urban vs. rural location; these inequalities 
pose relevant challenges to the implementation of public 
policies focused on ruling out hunger and poverty.

Maternal schooling is one of the main significant 
predictors of children’s healthy eating habits.21 In addition, 
adequate education levels can provide better opportunities 
for mothers to enter the labor market to help increasing 
both family income22 and access to food. Study conducted 
in central Ethiopia with 635 lactating mothers in the age 
group 15-49 years has shown that mothers lacking formal 
education were 1.82 times more likely to live under 
food insecurity condition.23 These data corroborate the 
present study, which observed association between low 
maternal schooling (less than four years of schooling) 
and moderate and severe food insecurity. This finding is 
also similar to the one reported in study carried out with 
365 children under the age of five, who had diarrhea, in 
Bangladesh, where there is high poverty and malnutrition 
rates. The aforementioned study has evidenced that 
children of illiterate mothers were 2.14 times more likely 
to experience food insecurity.24 This finding has evidenced 
the contextual complexity marking the association of 
inequalities and inequities with food insecurity.

Social network belongs to contextual factors associated 
with causes of malnutrition, since the involvement of other 
individuals in mothers’ social network has influence on 
children’s complementary feeding.25 However, the current 
study did not find straight association between children’s 
daily social network and stature deficit. Nevertheless, it 
is well known that moderate and severe food insecurity 
can lead to malnutrition, which, in its turn, can result 
in death, mainly when it is associated with recurrent 
infections.5,11,15 Social indicators, such as low income 

and schooling, as well as lack of employment and basic 
sanitation, are also the main conditions associated with 
linear growth issues faced by Brazilian children under 
the age of five, in a context wherein, although these two 
events are different from each other, they are associated 
with social determination.26 

Study conducted with 2,222 children in the Gicumbi 
district of Rwanda, Africa, where most homes do not 
have toilets, has shown 2.47 times higher likelihood of 
6-59-month-old children living under moderate food 
insecurity conditions to have low stature than children 
from food-secure families.27 Based on the current study, the 
likelihood of having children living under food insecurity 
condition was inversely related to the size of their daily 
social network. Thus, the fact that social network is 
associated with food insecurity enables inferring that 
interventions in these networks can positively influence 
nutritional levels among these vulnerable populations. 
However, social networks are not the only ones associated 
with multiple factors capable of influencing food insecurity; 
education also has significant influence among individual 
factors,5 as also observed in the present study.

Accordingly, data collected in a study carried out with 
beneficiary families of Bolsa Família Program in 2011, 
who lived in substandard settlements in Maceió City (AL), 
have evidenced that 92% of families lived under food 
insecurity condition.28 These data have show that nothing, 
or almost nothing, was done after eight years; this finding 
was corroborated by food insecurity values recorded in 
the present study. Food security is directly affected by 
economic factors, such as low income.11 However, the 
current study did not find association between family 
income per capita and food insecurity; this finding can 
be explained by the fact that all investigated families 
belonged to the same social class (D-E) and that most of 
them were Bolsa Família beneficiaries. It is noteworthy that 
although Bolsa Família Program helps improving the living 
conditions of these families, it is not enough to guarantee 
food security by itself, as evidenced by other studies.7,29

The present study has some limitations. First, 
its cross-sectional nature does not enable any causal 
inferences; second, its sample size may explain the lack 
of significance observed in some investigated variables. 
However, it is worth highlighting the use of children’s 
social network as strong point in the current study, since 
it can differ from their mother’s social network. For 
example, children of divorced parents can incorporate the 
social network of their new families.

The herein presented results suggested inverse 
association among children’s daily social network, 
maternal schooling and food insecurity levels. Given 
the food insecurity pervasiveness observed in this 
population, it is essential understanding its etiology 
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and identifying ways to make interventions focused on 
improving its nutrition and health and, consequently, 
its malnutrition condition. Interventions aimed at 
strengthening instrumental, among other forms of support 
between small social networks can help improving the 
health and nutritional status of malnourished children 
living under food insecurity condition.
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