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Background: Food fortification is the addition of one or more essential nutrients 
to a food whether or not it is normally contained in the food, for the purpose of 
preventing or correcting a demonstrated deficiency of one or more nutrients in 
the population or specific population groups. The present cross-sectional study 
was conducted to obtain comprehensive information towards consumption of 
Targeted Fortified Products (TFP) among rural and urban mothers of children < 
3 years in Jaipur, India. 
Methods: In this cross-sectional study conducted in 2012, three hundred rural 
and urban mothers were selected from Primary Health Centre, Achrol Village and 
Uniara Hospital in Jaipur, Rajasthan. The data were collected using a self-
administered questionnaire. The current nutritional status of children was 
determined by anthropometric measurements.  
Results: A total of 53.33% rural and 65.33% urban mothers had knowledge 
(P=0.046), amongst which 52.67% rural and 66.00% urban mothers (P= 0.026) 
consumed TFP directed towards mothers. In addition, 56% rural and 94.67% 
urban mothers had knowledge (P=0.000) about TFP directed towards children, 
amongst which 19.33% rural and 50.67% urban mothers (P=0.000) fed their 
children with TFP. 
Conclusion: There was significantly less awareness regarding consumption of 
TFP directed towards both pregnant women and children among rural when 
compared to urban population. Attitudes seemed to be governed by the 
traditional beliefs and family influences of region rather than the knowledge 

obtained. There is a need of intensive coordinated efforts to create awareness 
among mothers to enhance the maternal and child diets through TFP. 
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Introduction 
 

Food Fortification is a process where-
in nutrients are added in small quantities to 
the foods, to maintain or to improve the nu-
tritional quality of food and to reduce nutri-
tional deficiencies. It is an important public 

health measure that has widely been practiced 
by developed countries as a strategy to combat 
malnutrition and to address micronutrient 
gaps in the diet. The most common examples 
are the fortification of salt with iodine, milk 
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with vitamins A and D, wheat flour with iron, 
vitamins B1, B2 and niacin 1-4.   

Food fortification can deliver essential 
nutrients such as vitamins and minerals to lar-
ge segments of the population including speci-
fic population subgroups such as lactating mo-
thers, infants and young children without re-
quiring changes in their eating practices.  

Poor nutritional quality during preg-
nancy 5, infancy and early childhood 6 results 
in stunted growth, intrauterine growth restric-
tion (IUGR) 7, limited psychosocial develop-
ment, increased risk of mortality and reduced 
learning capacity and productivity later in life 
so greater focus has to be laid on maternal, 
infant and young child nutrition (M.I.Y.C.N) 8. 

Food fortification 9 is defined as “the 
deliberate addition of synthetic vitamins to 
food.” The additional amount of nutrient is 
added to a food, usually in an amount higher 
than that present before processing. The Co-
dex General Principles for the Addition of Essential 
Nutrients to Foods defines “fortification”, as 
“the addition of one or more essential nu-
trients to a food, whether or not it is normally 
contained in the food, for the purpose of pre-
venting or correcting a demonstrated defi-
ciency of one or more nutrients in the popu-
lation or specific population groups” 10. Poor 
maternal nutritional status has been related to 
adverse birth outcomes and is influenced by 
many biologic, socioeconomic, and demo-
graphic factors, which vary widely in different 
populations 11. Micronutrient malnutrition 
(MNM) can affect all age groups, but young 
children and women in reproductive age are 
high-risk groups for developing micronutrient 
deficiencies12. Multiple Micronutrients (MMN) 
supplementations during pregnancy reduced 
the relative risk of low birth weight, small-for-
gestational age and anaemia 13. Providing 
pregnant females with balanced protein energy 
supplementation leads to reduction in risk of 
premature delivery, especially among under-
nourished pregnant women 5. 

The provision of multiple micronu-
trient (MMN) - fortified food supplements 

(FFS) to pregnant women resulted in higher 
birth length of their child than did MMN sup-
plementation alone 14. Iron deficiency anaemia 
(IDA) is widely prevalent in low and middle-
income countries. It is estimated that 3.5 bil-
lion persons have IDA (UNICEF/WHO 
1999) 15. Providing pregnant females with ba-
lanced protein energy supplementation re-
sulted in a significant reduction of 31% in the 
risk of giving birth to small for gestational age 
infants and maternal undernourishment may 
lead to adverse perinatal outcomes including 
intrauterine growth restriction (IUGR) 5. Ac-
cording to an estimate, approximately 30 mil-
lion newborns per year are affected with intra-
uterine growth restriction (IUGR) in devel-
oping countries. The highest burden of pre-
valence of term low birth weight/ IUGR lies 
in Asia (75%), mainly South East Asia, fol-
lowed by Africa (20%) and Latin America 
(5%) 16. Most common macronutrient inter-
ventions directed towards pregnant women 
include dietary advice, balanced protein energy 
supplementation, high protein and isocaloric 
protein supplementation 17-19. The use of micro 
nutrient fortified beverages and supplementary 
foods during pregnancy had positive effects on 
reducing maternal anemia, neural tube defects, 
intrauterine growth restriction and pre-ecla-
mpsia 1. 

The main objective of this study was 
to evaluate the awareness of mothers about 
special formulated fortified foods and their 
relationship with anthropometric measureme-
nts of children and to promote consumption 
of Targeted Fortified Products (TFP). 
 

Materials and Methods 
 
Participants and Procedure 

The sampling frame comprised of 300 
mothers attending Primary Health Centre at 
Achrol Village and a Pediatric Hospital in Jai-
pur, Rajasthan - India (26.9200° N, 75.8200° 
E). They were sampled using arbitrary sam-
pling method. Jaipur was geographically di-
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vided into four zones. One zone was ran-
domly chosen by using Lottery method. Pri-
mary Health Centre at village Achrol and Un-
iara Hospital were selected from that particu-
lar zone. Mothers of children attending the 
hospitals for regular check-ups or vaccination 
at randomly chosen times of the day were in-
vited to participate in the study from June to 
July 2012. 

Mothers aged 18-35 yr having children 
between 1 month to 3 years and the respon-
dents who were co-operative and granted their 
consent were included in the study. Mothers 
having children with any systemic illness and 
uncooperative mothers were also excluded. A 
comprehensive close-ended, pre-tested, self-
administered, 20-itemed questionnaire both in 
local and English language, were employed to 
collect socio-demographic details and data on 
maternal knowledge, attitude and practices 
towards consumption of TFP by mothers and 
their children. For the respondents who were 
not willing to reveal their identity, the name 
and address column in the questionnaire were 
kept optional so that their confidentiality 
could not be breached. A pilot study was car-
ried out among 30 eligible mothers and their 
children who reported to various departments 
of Jaipur Dental College to ascertain the ap-
propriateness and applicability of the question-
naire and clinical examination. Minor modifi-
cations were made based on comments and 
suggestions received from respondents. 

Approval of the study was obtained 
from the Hospital and the Primary Health 
Centre authorities. The research protocol of 
the study was reviewed and ethical clearance 
was obtained from Jaipur Dental College In-
stitutional Board. The participants who signed 
a written consent form before being inter-
viewed were included in the study.  
 
Measures 

Data was collected through a ques-
tionnaire comprised of a set of 20 pre-tested 
questions divided into socio-demographic 
factors and 2 separate sections. First section 

was designed to collect information related to 
TFP directed towards mothers and the other 
section was directed towards children. The 
questionnaires were distributed to the mothers 
of children during their visit to the hospitals 
and were asked to respond to the questions. 
Answers to questions related to awareness, 
attitudes and practices were based on Gutt-
man scale and respondents were asked to 
agree or disagree using binary answers yes or 
no. All responses used tick boxes. e.g.: Do you 
have any knowledge about Targeted Fortified Products 
such as Vitamin, Iron or Folic acid supplementation 
available in the market for pregnant women? Yes/ 
No. If Yes, the source of knowledge: T.V, radio/ 
Print media/ Friends and peers/ Relatives/ Doctor, 
Health Care Worker.  

The current nutritional status of child-
ren was determined by calculating the B.M.I 
by direct methods of assessment using anth-
ropometric measurements i.e. mid-arm cir-
cumference, height and weight of the child. 
Shakir’s arm tape, which is a color-coded 
band, was employed for anthropometric mea-
surement of the mid-arm circumference of the 
child. Mid arm circumference of less than 12.5 
cm (red-band) was considered as severe mal-
nutrition, between 12.5-13.5 cm (yellow-band) 
indicated mild/moderate malnutrition and 
above 13.5 cm (green band) indicated well 
nourished child. Weight and height of the 
child were measured using a standardized phy-
sician scale. 
Statistical Analysis 

Data were entered and were analyzed 
using SPSS 17. Frequencies were calculated 
for all variables. 

For each of the parameters in the ques-
tionnaire, the percentage means and standard 
deviations for both groups were calculated. Chi 
square (χ2) test was employed for inter group 
comparison of variables such as between rural 
and urban mothers. Unpaired t test was applied 
to unpaired data of independent observations 
between two separate groups. For all tests a P 
value of 0.05 or less was used for statistical sig-
nificance. 
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Results  
The results in Table 1 show that the 

mean maternal age among rural group was 

23.58 ± 3.07 SD as compared to 24.83 ± 3.61 
SD among urban mothers. 

 

 
Table1: Socio-demographic characteristics of the respondents (n=150) 

 
Sector Mean(SD) P-value* 

Maternal age (yrs) 
Rural 23.58(3.07) 

0.001 
Urban 24.83(3.61) 

Income (US $) 
Rural 98.76(29.98) 

0.000 
Urban 273.35(123.70) 

 
Number of family members 

Rural 7.45(2.07) 
0.824 

Urban 7.39(2.56) 
 
Number of children 

Rural 1.81(0.75) 
0.202 

Urban 1.69(0.87) 

Per capita income (US $) 
Rural 14.10(5.29) 

0.000 
Urban 41.44(22.32) 

 
Mean age of children (months) 

Rural 10.84(7.09) 0.066 
Urban 12.59(9.24) 

*Unpaired group t-test 
 

 
 
Table 2 shows that the mean weight of 

children (in kg) among rural group was 7.91 ± 
2.19 SD as compared to 8.47 ± 2.48 SD among 
urban group. The mean height of children (in 
cm) among rural group was 68.21 ± 8.31 SD as 
compared to 70.83 ± 9.63 SD among urban 
children. 
 
Targeted Fortified Products directed to-
wards pregnant women 

The response rate among rural mothers 
for knowledge about TFP’s directed towards 
pregnant women was 53.33% (n=80) com-
pared to 65.33% (n=98) of the urban popula-
tion (P = 0.046). 

Doctors/ Health care workers were the 
source of the knowledge about TFP’s among 
71.25% of rural mothers (n=80) as compared 
to 65.33% of the urban population (n=98) P= 
0.000.Eighty percent of rural mothers and 
89.33% of urban mothers were of the opinion 
that TFP’s should be used for pregnant 
women. 52.67% of rural mothers and 66% of 
the urban mothers had consumed TFP’s during 
pregnancy. Table 3 shows, among all rural 
mothers who did not consume TFP’s for preg-

nant women (n=71), 73.24% the reason behind 
was non availability and for 22.54% were eco-
nomic reasons as compared to urban mothers 
who did not consume TFP’s for pregnant 
women (n=51), 50.98% the reason behind was 
refusal from family and for 33.33% the reason 
was non availability. 

 
Table 2: Anthropometric measurements of child-

ren (n=150) 
 

 
Sector 

Mean 
(SD) 

P 
value* 

Weight 
Rural 

7.91 
(2.19) 

0.038 
Urban 

8.47 
(2.48) 

Height 
Rural 

68.21 
(8.31) 

0.011 
Urban 

70.85 
(9.63) 

BMI 
Rural 

16.69 
(2.37) 0.445 

 
Urban 

16.50 
(1.85) 

* Unpaired group t-test 

 
A total of 49.33% (n=74) of rural 

mothers were registered with Govt. agencies as 
compared to only 12% (n=18) of the urban 
population. 68.42% of rural mothers (n=76) 
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considered non-awareness as the reason for 
non registration with Govt. agencies and 
27.63% considered distance to be the reason as 
compared to the urban mothers (n=132) 
among which 50% considered non-awareness 

to be the reason and 44.70% considered dis-
tance to be the reason. 87.33% of the rural 
children were exclusively breast fed compared 
to 58% children of the urban population.  

 
Table 3: Reasons/ Barriers for not using Targeted Fortified Products for pregnant women and children 
 

Reason for not using 
TFP 

Pregnant women Children 

 Rural (71) 
n(%) 

Urban (51) 
n(%) 

Total (122) 
n(%) 

Rural (121) 
n(%) 

Urban (74) 
n(%) 

Total (195) 
n(%) 

Refusal from family 3(4.24) 26(50.98) 29(23.77) 64(52.89) 63(85.14) 127(65.13) 

Economic reasons 16(22.54) 3(5.88) 19(15.57) 9(7.44) 1(1.35) 10(5.13) 

Non-availability 52(73.24) 17(33.33) 69(56.56) 34(28.10) 2(2.70) 36(18.46) 

Non-palatability 0 5(9.80) 5(4.10) 14(11.57) 8(10.81) 22(11.28) 

 
Targeted Fortified Products directed to-
wards children 

It was observed that 56% (n=84) of 
rural mothers and 94.67% (n=142) of the ur-
ban mothers were aware of TFP’S directed 
towards children (p-value= 0.000). 76.67% of 
rural mothers and 63.33% of the urban moth-
ers were of the opinion that TFP’s should not 
be used for children. 19.33% of rural mothers 
fed their children targeted fortified products 
as compared to 50.67% of the urban popula-
tion (P = 0.000). Among all rural mothers 
who fed their children with TFP’s (n=29) 
55.17% received encouragement from Doc-
tors/ Health care providers, 40.79% from rel-
atives as compared to urban mothers who fed 
their children with TFP’s (n=76) 40.79% re-
ceived encouragement from relatives and 
32.89% from Doctors/ Health care providers. 
Table 3 shows that among all rural mothers 
who did not feed their children with TFP’s 
(n=121), the reason behind for 52.89% was 
refusal from family and for 28.10% were non 
availability as compared to urban mothers 
who did not feed their children with TFP’s 
(n=74), the reason behind for 85.14% was re-
fusal from family and for 10.81% the reason 
was non palatability. 

A total of 59.33% of rural mothers 
were registered with Govt agencies as com-
pared to only 11.33% of the urban population. 
77.05% of rural mothers (n=61) considered 
non-awareness as the reason for non registra-
tion with Govt. agencies and 19.67% consi-
dered distance to be the reason as compared 
to the urban mothers (n=194) among which 
50% considered non-awareness to be the rea-
son and 44.70% considered distance to be the 
reason. Table 4 shows that amongst all rural 
children, 24.67% were severely malnourished, 
31.33% were well nourished and 44% were 
mild/ moderately nourished as compared to 
urban population where 16.67% were severely 
malnourished, 48% were well nourished and 
35.33% were mild/ moderately nourished.  
 

Table 4: Nutritional Status of children 

Arm circumfe-
rence 

Rural 
n(%) 

Urban 
n(%) 

Total 
n(%) 

Well nourished 47(31.33) 72(48.00) 119(39.67) 
Mild/ Moderate 
malnutrition 

66(44.00) 
53(35.33) 119(39.67) 

Severe malnu-
trition 

37(24.67) 25(16.67) 62(20.67) 

χ2= 8.9, d.f = 2;   P-value = 0.011 
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Discussion 
 

The current study presents a compre-
hensive overview of the perception of moth-
ers about consumption of TFP in view of 
maternal and child nutrition among rural and 
urban population of Jaipur, Rajasthan to ex-
plore the issues associated with malnutrition. 
A good understanding of maternal knowledge, 
attitudes, beliefs and awareness regarding 
TFP’s is essential aimed at improving the 
health of mothers and young children. The 
more positive the mother’s attitude is towards 
nutrition, the better will be the health status of 
the children. This study provides important 
new data towards the evidence base related to 
knowledge of mothers towards TFP’s and its 
influence on the mothers and their infants.  

The infant mortality rate is high in In-
dia. According to Annual Health Survey, 
ORGI, 2012 in India, Rajasthan had topped 
the list of states with children being born un-
derweight (39%) of which the urban rate of 
underweight newborns was 31%, which 
shoots up to a shocking 42% in rural areas. 
This was one of the reasons for importance of 
interventions to promote TFP consumption 
among Indian pregnant women.  
 
Targeted Fortified Products directed to-
wards pregnant women 

Our study revealed that the response 
rate for knowledge about TFP’s directed to-
wards mothers among urban mothers were 
slightly more (65.33%) as compared to rural 
mothers (53.33%). The low rates can be linked 
to the subject’s literacy level, which was more 
among urban mothers as compared to rural 
mothers. Doctors/ Health care workers were 
the source of knowledge for 71.25% of rural 
mothers as compared to 52.04% of urban mo-
thers. The reason might be attributed to the 
utilization of health services more among rural 
than urban population. The attitudes among 
rural population are governed by traditional be-
liefs and family influences. Thus, because of th-
ese constrains and cultural restrictions they co-

uld not translate their knowledge into practice. 
The attitude towards TFP’s were encouraging 
as the response rate for both rural and urban 
mothers was high in considering that TFP’s 
should be used for the pregnant women. 
Consumption of Supplementary Foods/ TFP’s 
was more among urban mothers than rural mo-
thers were. The results from this study broadly 
demonstrated lack of availability and access 
towards these products in rural setup as com- 
pared to urban population. Non-availability was 
the major reason for not using TFP’s among 
73.24% of rural population. The findings were 
similar to a study where it was found that econ-
omic factors, health beliefs, other nurturing rel-
ated values and access to food played impo-
rtant roles in the selection of complementary 
foods 20. Nearly half of the rural mothers were 
registered under Government Programmes for 
pregnant women while only 12% of urban mo-
thers were registered. The reason attributed to 
this might be that urban population preferred to 
visit private hospitals more as compared to 
Government hospitals and Health Care Center's.  
 

Targeted Fortified Products directed to-
wards children 
When the results were compared between 
mothers in rural and urban area, it was found 
that a greater impact (94.67%) of knowledge 
about TFP’s directed towards children was 
noticed among urban mothers as compared to 
rural mothers (56%). This high percentage of 
response among urban mothers might be at-
tributed to their literacy level and better 
sources of knowledge like mass media like TV, 
radio, newspapers etc. available for urban 
population. The findings illuminate that the 
consumption of Supplementary Foods/ TFP’s 
was very less among rural mothers as com-
pared to urban mothers and nearly 90% of 
rural population exclusively breast fed their 
children as compared to more than half of the 
urban population. Refusal from family was the 
main reason among both rural and urban 
population. The reason behind this might be 
attributed to more traditional beliefs and fam-
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ily influences on infant feeding among rural 
population despite having the knowledge. The 
knowledge was not translated to practice ade-
quately. 

Additionally, findings revealed that 
more than half of the rural children were ei-
ther moderately or severely malnourished and 
there was a significant difference between the 
nutritional statuses of rural as compared to ur-
ban children. These results can be attributed 
to the poor dietary practices of mothers dur-
ing pregnancy and to the low literacy rates, 
health beliefs, low awareness and limited 
access to foods among rural population as 
compared to urban setup. 

 Birth length was seen to be 0.4–0.5 
cm greater in the treatment group than in the 
control group 21. Several studies have shown 
that multiple micronutrient MMN supple-
mentation increased mean birth weight by 22 
gm, compared with the control, reduced the 
prevalence of low birth weight (LBW) and 
small-for-gestational age by 11% and 10% 
respectively 22. Fortified supplementary foods 
have impacts on increasing birth length and 
birth weight of the child by around 60–73 gm 
and reducing pre-term delivery 23. 

The results of our study revealed that 
multi-disciplinary approaches between Pedia-
tricians, Pediatric Dentists, Public Health Spe-
cialists, Non Government Organizations 
(NGO’s) and grass root level workers such as 
Anganwadi workers, Accredited Social Health 
Activists (ASHA’s) etc. are needed to improve 
knowledge about TFP’s and preventive strate-
gies should be emphasized in programs orga-
nized for expecting mothers as well as for in-
fants and young children. In addition, impor-
tance of breast-feeding and diet counseling 
need to be stressed upon. 

Early identification of the high-risk 
groups such as Iron deficiency mothers and 
Low birth weight babies is indispensable so 
that appropriate preventive approaches can be 
implemented, and anticipatory guidance can 
be used 24. 

Accurate assessment of mother’s 
knowledge and perceptions about TFP’s can 
aid in the planning and implementation of 
educational and cognitive-behavioral inter-
ventions for health promotion at the commu-
nity level. 

There was significantly less awareness 
regarding consumption of TFP directed to-
wards both pregnant women and children 
among rural when compared to urban popu-
lation. 
The accurate assessment of mother’s know-
ledge and perceptions about TFP’s can aid in:  

 Planning of educational and cognitive-
behavioral interventions for health pro-
motion at the community level, 

 Implementation of preventive strategi-
es based on nutritional awareness prog-
rams for high risk population groups, 

 Advocating greater focus on the conse-
quences of malnutrition, 

 Creating awareness among mothers to 
enhance the maternal diet during preg-
nancy and child diets through TFP’s 
and breast feeding, and 

 Improving the health of mothers and 
young children and counteracting ma-
ternal and child malnutrition. 

 

Conclusion  
 
Implementation of nutritional awareness pro-
grams for high-risk population groups are 
needed to counteract maternal and child mal-
nutrition and advocate greater focus on the 
consequences of malnutrition. Further quan-
titative and qualitative research studies on a 
larger sample and for a longer period are es-
sential for the better understanding of the 
knowledge, attitudes and practices of mothers 
about TFP and the various factors that influ-
ence them. For rural population the goal can 
be achieved by providing subsidized TFP’s 
and hence making it more affordable. 
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