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Abstract

Background food insecurity (FI) is considered as an essential public health problem which may have detrimental
effects on people’s health. The aim of present study was to evaluate Fl, body mass index, quantity and quality of food
intake in lactating and non-lactating mothers with children under two years.

Methods in this cross-sectional study 307 mothers (237 lactating and 70 non-lactating) were participated. Socio-
economic and demographic information were gathered by questionnaires. Fl of families was evaluated by the
questionnaire of the United States Department of Agriculture (USDA) Household Food Security. For assessing quality
and quantity of food intake of mothers, dietary diversity score (DDS), diet quality index-international (DQI-I) and
nutrient adequacy ratio (NAR) were calculated. Weight and height of participants were measured and body mass
index (BMI) was calculated. Finally, Chi-squared test, analysis of variance (ANOVA) and linear regression were used for
statistical analysis.

Results in this study the rate of underweight, normal weight, overweight, and obesity in mothers was 0.3%, 39.2%,
42.3%, and 18.2%, respectively. Among the determinants of BMI, household food security status had the greatest
effect (Beta=-1.584, P <0.001) and mother age had the least effect (Beta=0.101, P=0.013). Mother’s occupational and
educational status, having facilities, physiological status of mother, and house size had significant correlation with
NAR. Mother's occupational and educational status, and having facilities had significant relationship with DDS, too.
Also, the significant correlation of Mother’s education, having facilities, and physiological status of mother with DQI-|
were found.

Conclusions we found that Household food security status had the most effect on BMI of mothers. In this study, the
best nutrient adequacy and dietary diversity were found in the obese group and the most diet quality was found in
the normal weight group.
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Introduction

Food insecurity which is defined as the restricted access
to food and failure to acquire enough food through
socially admissible ways, has become a great public
health concern in the world [1]. It is an intricate phe-
nomenon and has different dimensions such as, cultural,
social, psychological dimensions which can affect quality
and quantity of life [2, 3].

Food insecurity (FI) has relation with deficiency of
dietary diversity and the low intake of nutrients [4, 5].

In Asian region, FI was increased from 22.7 to 25.8%
during the pandemic of coronavirus (COVID-19) [6]. FI
can be influenced by different factors including age, fam-
ily size, education and socio-economic status [7]. Nearly
800 million people in the world obtain inadequate food
and their health is affected [6]. Based on a systematic
review and meta-analysis, the prevalence of FI were 49%
in Iranian families [8].

The nutritional condition of mothers and children is
an appropriate index to survey the overall health of soci-
ety and the status of food security in families [9]. Long
term inadequate caloric intake can influence the amount
and quality of breast milk and lead to infant malnutrition
[10]. Mother and child under nutrition is a serious gen-
eral health problem and was responsible for 45% of child
deaths in 2011 [11]. Thus, it is necessary that the diet of
mother have adequate calorie and nutrients [12].

A diverse diet is essential for achieving optimal nutri-
tion adequacy and growth [13]. Few studies in Iran have
examined the relationship between FI and anthropomet-
ric indices (such as weight and height) in mothers with
children under two years. The hypothesis of present
study was that, there was a relationship between FI and
BMLI. Therefore, in this study, we assessed the association
between FI, body mass index, and food intake in lactating
and non-lactating mothers with children under two years
in Shahrekord, Iran.

Methods

Subjects

According to the previous similar article [14] and with
considering the first type error equal to 0.05 and the
power of 0.8 using NCSS (PASS) software, the sample
size was estimated equal to 307 persons. Three hundreds
and seven mothers (237 lactating and 70 non-lactating)
participated in this cross-sectional study, who were
selected from medical centers of Shahrekord (the center
of Chaharmahal and Bakhtiari province, in the southwest
of Iran). The mean age of mothers was 31.4 and the mean
BMI of them was 26.5. Stratified random sampling was
used to select the participants from April to June 2021
(Some detailed of the present study have been published
previously [15]). In this study, the inclusion criteria was
being the mother of a healthy child under two years’ old
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who visited Shahrekord health centers and the exclusion
criteria was reporting daily energy intake was more than
4200 and less than 800 kcal. The purpose and method
of the present study were explained to the participants
and all of them completed a written consent form. All
experiments were performed in accordance with relevant
guidelines and regulations. The protocol of this study was
approved by Ethics Committee Shiraz University of Med-
ical Sciences (IR.SUMS.REC.1399.1022).

Data collection

Data was collected by questionnaires through face-
to-face interviews. Socio-economic and demographic
information of participants including family size, house
ownership type, number of employed members in the
family, participants’ education and occupational status
(employed/unemployed) were asked. To assess the eco-
nomic status of the participants’ household, they were
asked whether any of nine items including have: dish-
washer, television, house, washing machine, car (Taxi or
none Taxi), computer, refrigerator, hand woven carpet
and microwave. This questionnaire was scored as follows:
low: 3 items or less; moderate: 4—6 items and high: 7-9
items [14]. Physiological status of mother was measured
and reported only based on breastfeeding or not breast-
feeding. The United States Department of Agriculture
(USDA) Household Food Security Survey Module [1] was
used for assessing FI status of families in the last twelve
months which was previously validated in Iran [16, 17]. It
has 18 questions and categorized in this way: 0-2 scores:
food secure; 3—-7: mild food insecure; 8—12: moderate
food insecure and 13-18: severe food insecure [1].

Dietary diversity score (DDS) was calculated by the
method explained in Kant et al. study [18-20]. In this
method, foods were divided into 5 groups including:
grains, fruits, vegetables, dairy products, and meats. The
grains group had seven components including: maca-
roni, refined bread, whole grain bread, rice, biscuits, corn
flakes and refined flour. Fruits group was the summing up
of fruits and fruit juices, citrus fruits and berries. Vegeta-
bles group consisted of tomatoes, potatoes, other starchy
vegetables, green vegetables, yellow vegetables, legumes
and other vegetables. Meats group included poultry, eggs,
fish and red meat and dairy group consisted of cheese,
yoghurt and milk. The score of each group was from 0 to
2, therefore the highest score was 10.

Diet quality index-international (DQI-I) was used for
assessing diet quality. DQI-I includes four main com-
ponents of the diet. First, variety of food (0-20 points)
which has two components including between food
groups (fish and shellfish, meat and products of meat,
beans, eggs, milks and products of milk, grains, fruits,
vegetables) and within protein sources group (fish and
shellfish, meat and products of meat, beans, eggs, milks
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and products of milk). Second, adequacy (0—-40 points)
which assesses amounts of grains, fruits, vegetables,
fibers, protein, calcium, vitamin C and ferric. The third,
moderation (0-30 points) includes total fat, cholesterol,
saturated fat, sodium and calorie-free foods. The fourth,
overall balance (0-10 points) includes the ratio of fatty
acids and the ratio of macronutrients. Finally, total DQI-I
score was from 0 to 100 (0 means the minimum and 100
means the maximum diet quality) [21].

Nutrient adequacy was evaluated by nutrient adequacy
ratio (NAR) method [22]. NAR was computed for vita-
mins A, C, D, E, Bl, B2, B3, carbohydrate, protein, cal-
cium, iron, magnesium, phosphorus, selenium, zinc,
potassium and sodium.

Anthropometric measurements

Weight and height of participants were measured based
on standard protocols of WHO (with an accuracy of
0.1 kg for weight and 0.1 cm for height) [23], then body
mass index (BMI) was calculated. Categorization of BMI
was done as follows: less than 18.5: underweight; from
18.5 to 24.9: normal weight; from 25.0 to 29.9: over-
weight; and 30 Kg/m? or more: obese [24].

Statistical analysis

SPSS for windows software (version 25.0) was used for
data analysis. P-value less than 0.05 was considered as
significant. Analysis of variance (ANOVA) was used to
examine for quantitative variables, and Chi-square test
to examine the association between qualitative vari-
ables. Besides, linear regression was applied to find major
determinants of participants’ BMI, nutrient adequacy
ratio, diet diversity score, and diet quality index.

BMI

39.2

<185 18.5-24.9 25-29.9 230

mBMI

Fig. 1 Relative frequency of underweight, normal weight, overweight,
and obesity in mothers with children under two years based on their BMI
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Results

The frequency of underweight, normal weight, over-
weight, and obesity in mothers was 0.3%, 39.2%, 42.3%,
and 18.2%, respectively (Fig. 1). The underweight group
and normal weight group were mixed together and
formed one group (BMI<25) for advanced analysis.

As Table 1 shows, mother age was significantly differ-
ent between BMI categorized groups (P=0.020). The
group of obese mothers had a higher average age and
normal weight group had a lower average age. Household
food security status which was divided into three groups
was significantly different between three groups of BMI
(P=0.001). The highest percentage of food security was
found in the obese group. Also, NAR (P=0.003), DDS
(P=0.001), and DQI-I (P<0.001) were significantly differ-
ent between BMI groups. The most NAR and DDS were
in the obese group and the most DQI-I was in the normal
weight group.

Among the determinants of BMI in linear regression
model (the model was adjusted for Mother’s education,
Economic status, Physiological status of mother, and
DDS), household food security status had the greatest
effect (Beta=-1.584, P<0.001), Mother’s occupational
status (Beta=-0.680, P=0.030), DQI-I (Beta=-0.310,
P<0.001), NAR (Beta=0.120, P=0.005) and mother age
(Beta=0.100, P=0.010) were ranked next (Table 2).

According to Table 3, mother’s occupational sta-
tus (Beta=-1.348, P=0.023), mother’s education
(Beta=1.630, P=0.002), having facilities (Beta=0.963,
P=0.002), physiological status of mother (Beta=3.441,
P<0.001), and house size (Beta=-0.036, P=0.025) had
significant association with NAR. Mother’s occupa-
tional status (Beta=-0.318, P=0.025), Mother’s edu-
cation (Beta=0.402, P=0.001), and having facilities
(Beta=0.319, P<0.001) had significant correlation with
DDS, too. Moreover, the significant correlation of Moth-
er's education (Beta=1.420, P<0.001), having facili-
ties (Beta=0.516, P=0.006), and physiological status of
mother (Beta=0.794, P=0.008) with DQI-I were found.

Discussion

In this study, the prevalence of overweight in mothers
was twice that of. However, in the study conducted by
Mohammadi et al. [25] in Tehran-Iran, the number of
overweight women is almost equal to the present study,
but the difference is in the number of obese women,
which can be due to different lifestyles and more seden-
tary life in big cities like Tehran.

We found that BMI was related to mother age, mother’s
occupational status, household food security status, NAR
and DQI-I1. Among these factors, household food security
status had the greatest positive impact. In one study in
Lebanon, no significant relationship was found between
FI in households and maternal overweight status and also
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Table 1 Socio-economic characteristics, household food security, and diet quality indices in mothers with children under two years

based on their body mass index

Variables Total Mother BMI P-valuet
(N=307) BMI*<25 25<BMI<29.9 BMI=30
Mother age Year (mean+SD) 314453 304+£50 321+52 323+56 002
Mother’s occupational status Housewife (%) 788 793 754 85.7 0.62
Employed (%) 21.2 20.7 246 14.3
Mother’s education llliterate (%) 1.0 0.8 0.8 19 0.82
Elementary (%) 6.2 6.7 54 7.5
Middle school (%) 24.2 242 27.1 17.0
Diploma (%) 27.2 283 279 22.7
Above diploma (%) 414 40.0 388 50.9
Physiological status of mother Breastfeeding (%) 77.2 76.9 76.2 804 0.81
Not breastfeeding (%) 22.8 23.1 238 19.6
Father’s occupational status Employed (%) 984 96.6 99.2 100 0.15
Unemployed (%) 16 34 0.8 0
Father education llliterate (%) 1.0 26 0 0 0.50
Elementary (%) 43 34 47 56
Middle school (%) 19.7 20.5 18.8 204
Diploma (%) 38.5 34.2 39.8 44.4
Above diploma (%) 36.5 393 36.7 296
Family size 3-4 (%) 90.2 92.6 89.2 87.5 0.50
5-7 (%) 9.8 74 10.8 12.5
House ownership type Private house (%) 76.5 73.0 76.7 839 0.27
Rental house (%) 235 27.0 233 16.1
Having the facility Low (%) 11.7 174 9.2 54 0.09
Moderate (%) 51.5 46.3 56.2 51.8
High (%) 36.8 36.3 346 42.8
Household food security status Food secure (%) 67.5 570 69.3 85.7 0.00
Mild FI (%) 257 314 269 10.7
Moderate & 6.8 11.6 38 36
Severe Fl (%)
NAR Mean +SD 36.5+77 347+94 375+60 381+64 0.00
DDS Mean +SD 49+18 45+20 52+16 53+15 000
DQI-I Mean+SD 65.1+44 661+54 647+37 63.2+26 <0.001
Total (%) 100 39.5 423 18.2

*BMI: Body Mass Index, SD=Standard Deviation, FI=Food Insecurity, NAR: Nutrient Adequacy Ratio, DDS: Dietary Diversity Score, DQI-I: Diet Quality Index-

International. P-value <0.05 was considered significant

1+ ANOVA was used for quantitative variables and Chi-square test for qualitative variables

Economic status was assessed by a questionnaire and was classified according to appliances of life [14]: low: 3 or less than 3; moderate:4-6; high: 7-9

this study concluded that FI in families was related with
compromised dietary quality and diversity of mothers
[26]. In contrast to the present study, a cross-sectional
study in Mexico observed a positive association between
severe FI in households and obesity in women [27].

One study in Iranian female in Tehran, observed that
DQI-I had no relationship with BMI or waist circum-
ference [28]. However, in a study in Guatemalan adults
showed a positive correlation of DQI-I with BMI and
waist circumference [29]. Another study in Mexico con-
cluded that diet quality scores were not related to BMI
of men and women and also said that dietary scores had
inverse relationship with waist circumference just in
men [30]. One study in Chinese adults who have type 2
diabetes showed that better quality of diet such as more
dietary variety and reduced red meat intake was corre-
lated with lower odds of obesity [31]. These differences

can be due to various sample size, use different question-
naires and also various nutrition habits in different coun-
tries and even within a country, in big and small cities,
the relationship may be different.

One study among mothers in Lebanon showed that,
mothers in food insecure families were at high risk for
obesity and dietary inadequacy [32]. A meta-analysis
study showed that adults in food-insecure families, par-
ticularly women, are more at risk of obesity and also con-
cluded that the risk of weight abnormality can increase
with the exacerbation of FI level [33]. Food insecurity is
adversely associated with dietary quality in US adults,
particularly intakes of nutrient-rich vegetables, fruit, and
dairy that promote good health [34].

The mechanism behind the association observed
between food insecurity and BMI among women remains
unclear and change in energy intake and change in
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Table 2 Major determinants of body mass index in mothers with
children under two years tested by the linear regression model

Predictors Beta P-value 95%
Cl for
Beta
Mother age (year) 0.10 0.01 (0.02,
0.18)
Mother’s occupational status -068 003 (-1.30,
-0.06)
Household food security status -1.58  <0.001 (-2.43,
(USDA) -0.72)
NAR 0.12 0.0 (0.03,
0.20)
DQI-I -0.31 <0.001 (-0.41,
-0.21)

Dependent variable: BMI, P-value <0.05 was considered significant

NAR: Nutrient Adequacy Ratio, DDS: Dietary Diversity Score, DQI-I: Diet Quality
Index-International

The model was adjusted for Mother’s education, Economic status, Physiological
status of mother, and Dietary Diversity Score (DDS).

physical activity do not exhaust the possible pathways
through which FI could affect the women’s BMI in food
insecure households [35]. Researchers have suggested
a number of mechanisms, most having to do with low
income mothers’ coping strategies, including managing
limited resources of food and sacrificing their own nutri-
tion in order to protect their children from hunger. It is
believed that inadequate resources and putting children’s
needs first, can create a chronic “feast or famine” situa-
tion, which appears to contribute to maternal obesity.
Food deprivation can cause a preoccupation with food
that has the potential to cause obesity, which results in
overeating at the times during which they have access
to adequate amounts of food. Women lacking adequate
resources may be purchasing less expensive energy-
dense foods, such as refined grains, sugar, and fat in order
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to stave off hunger, or avoiding fruits and vegetables
because of their cost [25, 36].

In the present study, DDS had significant association
with mother’s occupational status, mother’s education
and having facilities. One study in Kermanshah-Iran,
observed a significant association between DDS and hav-
ing facilities, but DDS had no significant association with
BMI or waist circumference and also, showed that DDS
had no association with the level of education, which
may be because the people participating in this study
were employees of university of medical science and their
level of nutritional knowledge was probably relatively
good [37]. A study found that DDS was positively corre-
lated with education of mother [38]. Education increases
availability to information, growth income. Thus, an edu-
cated mother can have more ability to select food for her
family. Differences in results may be due to geographical
areas and having different culture which can affect con-
sumption of foods.

Based on this study, DQI-I had relationship with moth-
er’s education, having facilities and breastfeeding status.
Similar to the present study, one study in Japan suggested
that there is a positive relationship between diet quality
and education in Japanese women [39].

The present study had some limitations including small
sample size of study, not determining the cause-effect
relationship in cross-sectional studies. The strength of
this study is the assessing the effect of DDS, NAR and
DQI-I on the BMI of mothers simultaneously.

Conclusion

This study concluded that more than half of participants
were suffered from some degrees of obesity. Household
food security status had the most effect on BMI of moth-
ers. More well-designed case-control or cohort studies
are necessary to confirm the relationships between food

Table 3 Major determinants of nutrient adequacy ratio, diet diversity score, and diet quality index in mothers with children under two

years by the linear regression model

Predictors NAR DDS DQl-I

Beta P-value 95% Clfor Beta P-value 95% Clfor Beta P-value 95% Cl for

Beta Beta Beta

Mother age (year) 002 076 (-0.13,0.18)  0.01 039 (-0.02,0.05) -001 0.78 (-0.11,0.08)
Mother’s occupational status -1.34  0.02 (-2.50,-0.18)  -031 0.02 (-059,-0.04) -047 0.8 (-1.17,0.23)
Mother’s education 163 0.00 (062,263) 040 0.00 (0.16,0.64) 142 <0001 (0.80,2.03)
Economic status 096 0.00 (0.35,1.57) 031  <0.001 (0.17,0.46) 051 0.00 (0.14,0.88)
Physiological status of mother 344  <0.001 (247, 4. 40) 014 023 (-0.09,037) 079 0.00 (0.20,1.38)
Household food security status (USDA) -025 0.76 (-191,140) -021 029 (-0.61,0.18) 056 0.26 (-0.43,1.57)
House size (m?) -0.03 0.02 (-0.06, -0. 01) -0.01 0.8 (-0.01,0.01) -000 0.69 (-0.02,0.01)
Family size 037 054 (-0.85,160) -003 083 (-032,026) -000 098 (-0.75,0.73)
Father’s job -3.16 034 (-9.68, 3. 35) -0.75 034 (-2.31,081) -051 0.79 (-4.47,3.44)
Father education -0.54 032 (-1.63,0.53) -004 0.75 (-030,0.22) -047 0.5 (-1.13,0.18)

Economic status was evaluated by a questionnaire and was classified according to appliances of life [14]: low: 3 or less than 3; moderate:4-6; high: 7-9

NAR: Nutrient Adequacy Ratio, DDS: Dietary Diversity Score, DQI-I: Diet Quality Index-International. P-value <0.05 was considered significant
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insecurity, weight status, and diet quality in mothers and
understand their effects on families in the future. Accord-
ing to the present study, the best nutrient adequacy and
dietary diversity were observed in the obese group and
the most diet quality was found in the normal weight
group. So, planning interventions to improve BMI and
food security status of mothers is very necessary.
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FI Food Insecurity

USDA United States Department of Agriculture
DDS Dietary Diversity Score
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