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ABSTRACT

Background: Food labelling is a key population-level intervention to promote informed dietary choices and prevent
diet-related non-communicable diseases (NCDs). However, its effectiveness is often limited by low utilisation and
competing influences such as aggressive food marketing. In India, rapid dietary transitions and increased consumption
of processed foods have contributed to a rising burden of overweight and NCDs. Pregnancy represents a critical
window for nutritional behaviour change, yet evidence comparing the influence of food labels and advertisements on
dietary practices among pregnant and non-pregnant women remains scarce.

Objective: To assess and compare the influence of food labels and food advertisements on eating habits among
pregnant and non-pregnant women in Chengalpattu district, Tamil Nadu.

Methods: A hospital-based comparative cross-sectional study was conducted among 300 women (pregnant and non-
pregnant) attending selected health facilities. Data were collected using a structured, pre-tested questionnaire assessing
food label awareness and utilisation, exposure to food advertisements, and eating-out behaviour. Descriptive statistics,
chi-square tests, and multivariable logistic regression were applied to identify associations and independent predictors.
Results: Overall, 58.7% of participants were aware of food labels; however, consistent utilisation remained
suboptimal. Pregnant women demonstrated significantly higher awareness compared to non-pregnant women (78.7%
vs 38.7%, p < 0.001). Food advertisement influence was reported in 13% of participants, with higher susceptibility
among women with higher education (AOR =3.19; 95% CI: 1.42-7.16). Eating-out behaviour was observed in 44%
of participants and was significantly higher among younger and non-pregnant women. Socio-demographic factors,
particularly education, socio-economic status, and urban residence, showed stronger associations with dietary
behaviours than pregnancy status.

Conclusion: While pregnancy enhances initial awareness of food labels, sustained utilisation and healthier eating
practices are primarily driven by socio-demographic determinants rather than pregnancy alone. The relatively low
influence of food advertisements suggests a complex interaction between awareness and behaviour. Strengthening
behaviour-oriented nutrition education, along with simplified and interpretive food labelling strategies, is essential to
improve dietary decision-making and reduce the burden of NCDs.
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Introduction

Food labelling is an important public health strategy that
seeks to provide consumers with easily accessible, accu-
rate, and transparent information about food products in
order to assist them become aware of their dietary op-
tions. With the goal to help consumers compare goods
and choose healthier options, nutrition labels convey im-
portant information such as ingredients formulation,

nutrient content, serving size, and health warnings. In an
effort to promote transparency, ensure consumer rights,
and minimize the risks linked to diet, governments and
international organizations mandate or suggest labels,
that are created through regulatory frameworks informed
by scientific data on nutrition and disease prevention. In
an effort to encourage better food environments and have
an impact on consumer behavior and food industry
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reformulation, nutrition labeling—especially front-of-
pack labeling—has achieved acceptance worldwide as an
economical population-level intervention. (-3
Unhealthy diets are considered to be among the leading
causes of death and morbidity around the world, and they
have a substantial effect on overweight and non-com-
municable diseases (NCDs) like diabetes and cardiovas-
cular disorders. » Although effectiveness varies depend-
ing on label design and consumer literacy, systematic re-
views and meta-analyses have discovered that infor-
mation on nutrition labels can positively influence food
purchases, reduce energy intake, and encourage produc-
ers to modify products with less of harmful nutrients -
Consumer understanding and good buying habits are ris-
ing in nations that use interpretive front-of-pack labels,
such as warnings and nutrient ratings

India's increased consumption of packaged and processed
foods is due to rapid development, a growing economy,
and changing habits. As HFSS foods became more
widely available and distributed, national surveys and ob-
servational studies reveal that the prevalence of over-
weight and obesity is rising in several Indian states ®.
Overweight prevalence has increased than the national
norm in 22 states, according to the Comprehensive Na-
tional Nutritional Survey (CNNS), indicating the rising
burden of diet-related NCDs - Considering the fact that
Indian food labelling laws are on par with the laws of
other countries, research shows customers still rarely
read nutrition labels, focused more on production and ex-
piration dates than nutritional value. The usefulness of la-
bels in guiding healthy food choices is further diminished
by aggressive food marketing, complicated label styles,
and lack of nutrition knowledge. 1!V

Dietary preferences are heavily influenced by food mar-
keting and advertising, especially when it comes to digi-
tal and television media. With more than 167 million
households in India having televisions, food commer-
cials, which frequently push meals high in energy but low
in nutrients, have a strong platform. 12" Increased nutri-
tional needs and heightened concern for the health of the
mother and fetus are features of pregnancy, a nutritionally
sensitive time. Although there is not much research on
pregnant women's usage of food labels and the impact of
food marketing, qualitative evidence indicates that preg-
nancy may be a crucial time to establish healthy eating
habits and seek nutrition information. Also, nobody else
has ever looked at these factors that influence among
women in Tamil Nadu's Chengalpattu district. In order to
provide information for focused nutrition education and
policy interventions, this study attempts to evaluate and
compare the impact of food labels and advertisements on
the eating habits among pregnant and non-pregnant
women in this group %"

Methodology

A hospital-based comparative cross-sectional study was
conducted over a period of three months in Chengalpattu
district, Tamil Nadu, among women aged 1645 years to
assess the influence of food labels and food
advertisements on eating behaviour. The study
population comprised two groups: pregnant women
attending antenatal clinics and non-pregnant women
accessing general outpatient services at a selected tertiary
care hospital. Eligible participants were those who had

been residing in the study area for a minimum of six
months and were able to comprehend and respond to the
questionnaire in Tamil or English; women with severe
illness or inability to provide informed consent were
excluded. Prior to data collection, ethical approval was
obtained from the Institutional Ethics Committee, and
written informed consent was obtained from all
participants  after explaining the purpose and
confidentiality of the study. The sample size was
calculated based on prevalence estimates reported by
Juhee Kim, which indicated food label usage of 68.6%
among pregnant women and 66.1% among non-pregnant
women; using these proportions with a 95% confidence
level and adequate power, the minimum sample size was
estimated to be 288, which was further inflated by 10%
to compensate for potential non-response and incomplete
data, resulting in a final sample size of 300 participants.
A stratified random sampling technique was adopted to
ensure equal representation of both groups; participants
were stratified into pregnant and non-pregnant
categories, following which simple random sampling
was employed within each stratum to recruit participants,
with pregnant women selected from antenatal clinics and
non-pregnant women from general outpatient
departments. Data collection was carried out using a pre-
tested, structured questionnaire developed after literature
review and expert validation, consisting of four sections:
Section A captured socio-demographic variables
including age, education level, occupation, monthly
income, pregnancy status, and place of residence; Section
B assessed awareness and utilisation of food labels,
including frequency of label reading, ability to interpret
nutritional information, attention to components such as
calories, fats, sugars, expiry date, and ingredient lists, and
the role of labels in influencing purchasing decisions;
Section C evaluated exposure to food advertisements
across various media platforms (television, social media,
print media) and assessed their perceived influence on
food preferences, cravings, and purchasing behaviour;
and Section D assessed eating-out behaviour, including
frequency of consuming outside food, preference for fast
foods or processed foods, and contextual factors
influencing such behaviour. The questionnaire was pilot-
tested among a small subset of participants to ensure
clarity, reliability, and cultural appropriateness, and
necessary modifications were made prior to final data
collection. Data were coded and entered into Microsoft
Excel and subsequently analyzed using jamovi version
2.6.44. Descriptive statistics were used to summarize the
data, with categorical variables expressed as frequencies
and percentages and continuous variables summarized as
mean and standard deviation. Inferential statistics were
applied to examine associations between
demographic variables and outcome variables (food label

socio-

awareness, influence of food advertisements, and eating-
out behaviour) using the Chi-square test. Further,
multivariable binary logistic regression analysis was
performed to identify independent predictors of these
outcomes while controlling for potential confounders;
results were reported as adjusted odds ratios (AORs) with
95% confidence intervals. Model adequacy and
goodness-of-fit were assessed prior to interpretation. A p-
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value of less than 0.05 was considered statistically
significant throughout the analysis.

Results
A total of 300 women participated in the study, including
pregnant and non-pregnant women

Variable Pregnant n | Non preg- | Total (n%)
(%) nant (%)

Age

(years) 130(86.7%) | 144(96) 274(91.3)

16-29

3045 20(13.3%) 6(4) 26(8.7)

Education

School 109(72.7) 83 (55.3) 192(64)

level

College 41(27.3) 67 (44.7) 108(36)

and above

Employ-

ment sta- | 115(76.7) 102 (68) 217(72)

tus

House

wife

Employed | 35(23.3) 48 (32) 83(27)

Monthly

income 9(6) 16(10.7) 25(8.3)

Q)

Upper

Upper 43(28.7) 37(24.7) 80(26.7)

middle

Lower 80(53.3) 85(56.7) 165(55)

middle

lower 18(12) 12(8) 30(10)

Place of | 24(16) 125(83.3) 149(49.7)

residence

Rural

Urban 126(84) 25(16.7) 151(50.3)

Table 1. Socio-demographic characteristics of the
study participants (n = 300)
The socio-demographic characteristics of the participants
are shown in Table/Fig-1. The majority of women were
aged 16-29 years (91.3%), while 8.7% were aged 30—45
years. Most participants had school-level education
(64%), and 36% had college-level education or above.
Nearly three-fourths of the participants were homemak-
ers (72%), while 27% were employed.
With respect to socio-economic status, more than half of
the participants belonged to the lower-middle class
(55%), followed by the upper-middle class (26.7%). Only
8.3% belonged to the upper socio-economic category.
Participants were almost equally distributed between ur-
ban (50.3%) and rural (49.7%) areas.

300

200
176 168

132

100
50 39
. =

food label awarness influence of food

advertisement

eating out behaviour

myes mno

Fig-1 prevalence Food Label Awareness, Influence of
Food Advertisements, and Eating-Out Behavior

As depicted in Fig-1, 176 participants reported being
aware of food labels, whereas 124 were not aware. The
influence of food advertisements on food choices was re-
ported by only 39 participants, while 261 participants
stated that advertisements did not influence their choices.
Regarding eating-out behavior, 132 participants reported
consuming food outside the home, whereas 168 partici-
pants did not.
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Table 2. Association between socio-demographic varia-
bles and food label awareness, influence of food adver-
tisements, and eating-out behavior among women (n =
300)

The association between socio-demographic variables
and food label awareness, influence of food advertise-
ments, and eating-out behavior is presented in Table/Fig-
2.

Food label awareness was significantly associated with
age, socio-economic status, place of residence, and preg-
nancy status. A significantly higher proportion of women
aged 30—45 years were aware of food labels compared to
those aged 16-29 years (x> = 5.74, p = 0.017). Women
belonging to the upper-middle and lower-middle socio-
economic classes showed significantly higher food label
awareness (x> = 10.9, p=10.012). Urban residents had sig-
nificantly higher awareness compared to rural residents
(¥*=32.8,p<0.001). Pregnant women demonstrated sig-
nificantly greater food label awareness than non-pregnant
women (x> =49.5, p<0.001).

The influence of food advertisements was significantly
associated with education, place of residence, and preg-
nancy status. Women with college-level education and
above were significantly more likely to be influenced by
food advertisements compared to those with school-level
education (y*>=18.3, p <0.001). Urban residents reported
higher advertisement influence than rural residents (y* =
15.9, p < 0.001). A significant association was also ob-
served between pregnancy status and advertisement in-
fluence (> = 10.6, p =0.001).

Eating-out behavior showed a significant association
with socio-economic status, place of residence, and preg-
nancy status. Participants belonging to the upper and up-
per-middle socio-economic classes reported higher eat-
ing-out behavior (¥* = 14.0, p = 0.003). Urban residents
were significantly more likely to eat outside food com-
pared to rural residents (> =20.7, p < 0.001). Eating-out
behavior was also significantly higher among non-preg-
nant women (x> =21.6, p <0.001).

Pre- | Foo | p- Ad- p- Eat- p-
dic- d la- | val | ver- val | ing- val
tor bel ue | tise- ue out be- | ue
vari- | awa ment havior
able re- influ- AOR
ness ence 95%
AO AOR CD)
R 95%
95 CD)
%
CD)
Age 1.71 |04 | 1.27 0.8 |0.28 0.0
>30 04 |29 (0.13— | 37 (0.10- | 16
<30*% | 5- 12.93) 0.79)
6.49
)
Preg- | 230 [ 0.1 | 1.13 08 | — 0.9
nanc | (0.7 | 30 (0.35- | 40 85
y sta- | 8- 3.69)
tus 6.79
Preg- | )
nant
Non-
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nant
*
Edu- | 1.15 | 0.6 | 3.19 0.0 | 1.64 0.1
ca- (0.6 |47 (1.42— | 05 (0.90- | 08
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Col- | 2.07
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Scho
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Mar- | — 0.9 |0.93 09 | — 0.9
ital 86 (0.07- | 56 84
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Mar-
ried
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Em- | 094 | 0.8 | 1.52 0.3 | 0.67 0.1
ploy- | (0.5 |22 (0.68- | 09 (0.37- |79
ment | 2— 3.38) 1.20)
Em- | 1.68
ploye | )
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Un-
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Resi- | — 0.9 | 0.15 0.1 | — 0.9 nutritional in-
denc 87 | (0.01- | 36 91 formation on
e Ur- 1.79) food labels?
ban Do you check | 0.627 0.564
Ru- food labels be-
ral* fore purchasing
So- packaged food
cio- items?
eco- |0.62 | 04 | 0.30 0.1 |0.17 0.0 Do you believe | 0.451 0.775
nomi | (0.1 |48 | (0.06— |53 | (0.04- |11 that food adver-
c sta- | 8- 1.57) 0.67) tisements should
tus: 212 | 0.1 0.0 | 0.43(0. | 0.0 include clearer
Up- |) 93 | 0.30(0. | 41 18- 69 health  warn-
per 0.54 09- 1.07 ings?
0.95) Do food labels | 0.436 0.772
Mid- influence your
dle food purchasing
Lowe decisions?
r- How often do 0.750 0.307
mid- you eat fast food
dle * (e.g., burgers,
Table 3. Multivariable Binary logistic regression analy- pizza, fried
sis (n = 300) Foote note: Reference categories (*) foods)?
After adjustment for confounding variables, none of the | Have you no- 0.560 0.683
socio-demographic factors showed a statistically signifi- ticed any mis-
cant association with food label awareness. However, ed- leading food ad-
ucation level remained significantly associated with in- vertisements
fluence of food advertisements, with women having col- that later
lege-level education and above being nearly three times changed your
more likely to be influenced by advertisements compared perception
to those with school-level education (AOR = 3.19; 95% about a prod-
CI: 1.42-7.16; p = 0.005). uct?
With respect to eating-out behavior, women aged 30 Do you con- 0.490 0.662
years and above had significantly lower odds of eating sciously choose
outside food compared to younger women (AOR = 0.28; foods that are
95% CI: 0.10-0.79; p = 0.016). Participants belonging to labeled as
the upper socio-economic class also had significantly "healthy" or
lower odds of eating-out behavior (AOR =0.17; 95% CI: "low-fat" based
0.04-0.67; p = 0.011). No other variables showed a sta- on packaging
tistically significant association in the adjusted analysis. claims
Exploratory Factor Analysis: How often do 0.462 0.702
The exploratory factor analysis was carried out on the you buy food
data in order to determine the factors for using food la- products  that
bels, the influence of food advertisement, and dietary be- are endorsed by
haviors. The data were suitable for carrying out factor celebrities or in-
analysis, with a significant Bartlett’s Test of Sphericity: fluencers?
x> =895,do =210, p<0.001, with a Kaiser-Meyer-Olkin How frequently 0.545 0.674
measure of sampling adequacy of 0.644. Internal Con- do you see food
sistency Cronbach’s alpha is 0.70 which shows accepta- advertisements?
ble reliability. The model’s fit included average residuals How often do 0.609 | 0.550
of 0.077 with an adjusted TLI of 0.684. you include
Factor Loadings fresh fruits in
Factor your diet?
1 2 3 Unique- How often do 0.436 | 0.753
ness you  consume
Do you read and | 0.698 0.491 packaged or
compare ingre- processed
dient lists of foods?
similar  food Do  advertise- 0.396 | 0.829
products before ments make you
purchasing? crave or desire
How often do | 0.689 0.517 certain foods
you check for (e.g., fast food,
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snacks, sugary

drinks)?

How easy do you 0.332 | 0.872
find it to under-

stand the infor-

mation on food

labels?

Do  advertise- 0.314 | 0.901
ments influence

your decision to

buy a particular

food product?

Cronbach alpha 0.70
KMO 0.644
Bartlett’s Test of 895
Sphericity >

Df 210
Significance >0.001
Note. 'Minimum residual' extraction method was
used in combination with a 'ProMax' rotation,
Factor 1: Food Label Utilisation, Factor 2:
Advertisement Exposure, Factor 3: Dietary
Behaviour

Table 4: Exploratory Factor Analysis

Discussion

The present study explored the influence of food labels
and advertisements on eating behaviors among pregnant
and non-pregnant women, with particular emphasis on
the role of socio-demographic characteristics. Food label
awareness and eating-related practices were found to be
strongly influenced by education, socio-economic status,
and place of residence rather than pregnancy status alone.
Urban women demonstrated higher awareness of food la-
bels compared to their rural counterparts, consistent with
findings from several Indian studies that report better uti-
lization of food labels in urban settings?,*°. However, this
urban—rural difference did not remain significant after ad-
justment, indicating that access alone does not ensure
sustained label use and highlighting the importance of be-
havior-focused nutrition education.

Education and socio-economic position emerged as key
determinants shaping food-related decision-making be-
haviors. Similar to consumer-based studies that report
high levels of label reading focused on price and expiry
dates but limited nutritional interpretation®,?, the present
study found that awareness varied across socio-demo-
graphic strata, yet sustained utilization of food labels re-
mained limited. Attitudinal factors alone were insuffi-
cient to maintain label use after adjustment, aligning with
regional behavioral studies that document gaps between
awareness and consistent practice.

With respect to pregnancy status, pregnant women ini-
tially exhibited higher awareness of food labels com-
pared to non-pregnant women. However, this association
did not persist after controlling for socio-demographic
variables in multivariable analysis, suggesting that preg-
nancy per se did not independently sustain food label
awareness. These findings indicate that while pregnancy
may act as an initial trigger for heightened awareness, ed-
ucation, socio-economic status, and residential context

exert a stronger and more sustained influence on food-
related behaviors. Similar observations have been re-
ported by Kim et al., who noted increased label reading
during pregnancy without consistent translation into
healthier food choices'.

Traditional food beliefs and taboos have historically in-
fluenced maternal dietary practices in Indian settings.
Studies from Tamil Nadu and South India have docu-
mented persistent food taboos and culturally driven die-
tary restrictions despite adequate literacy','. In contrast,
the present findings suggest a gradual transition from cul-
turally driven practices toward modern determinants of
food choice, where socio-demographic characteristics
outweigh pregnancy-related beliefs alone. This shift is
consistent with systematic reviews reporting a move
away from cultural dietary restrictions toward socio-eco-
nomic and educational influences on maternal nutrition?.
Unlike studies primarily focused on dietary intake that
report limited dietary diversity and micronutrient inade-
quacies among pregnant women'®,%°, the current study as-
sessed behavioral dimensions related to food choice and
decision-making. The findings reinforce the distinction
between nutritional intake and food-related behaviors,
demonstrating that education and socio-economic posi-
tion shape awareness and practices more strongly than
pregnancy status's,".

The influence of food advertisements and eating-out
practices also varied across socio-demographic groups.
Interestingly, higher education appeared to increase sus-
ceptibility to advertisements without ensuring consistent
label-based decision-making. This discrepancy between
knowledge, attitude, and practice has been documented
among educated consumers and medical students, where
awareness does not consistently translate into routine la-
bel utilisation?!,22,?7,

Experimental evidence suggests that “diet” or “healthy”
labels may influence taste perception without producing
meaningful behavioral change*. In contrast, the present
community-based findings indicate that food-related be-
haviors among women are predominantly shaped by so-
cio-demographic factors, education, and residential con-
text rather than perceptual effects of labelling alone.
Overall, the findings underscore that while pregnancy
may prompt initial food-related awareness, sustained be-
havioral change is largely determined by education, so-
cio-economic status, and place of residence. These results
highlight the need for targeted, behavior-oriented nutri-
tion education strategies that extend beyond pregnancy-
centric or awareness-only interventions.

Conclusion

Although pregnancy increased initial food label aware-
ness, sustained utilization and healthier eating behaviors
were predominantly shaped by socio-demographic fac-
tors rather than pregnancy status. Food advertisements
had limited influence on adult women’s dietary choices,
with greater susceptibility observed among educated and
urban groups. Increased eating-out practices among
younger, non-pregnant women suggest dietary transi-
tions. Strengthening behavior-oriented nutrition educa-
tion and simplified food labelling is essential for promot-
ing informed dietary choices and mitigating diet-related
non-communicable diseases.
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Recommendation

Community-based nutrition education initiatives should
focus on strengthening practical understanding and rou-
tine use of food labels, particularly among women from
rural areas and those with lower levels of formal educa-
tion. Adoption of simplified and interpretive food label-
ling systems, such as front-of-pack indicators, may en-
hance comprehension and support healthier purchasing
decisions. Stronger regulatory oversight of food adver-
tisements is recommended to minimize misleading nutri-
tional claims, especially in media platforms targeting ur-
ban and educated populations. Behavior change commu-
nication related to healthy eating and reduced consump-
tion of outside foods should be incorporated into existing
maternal and women'’s health programmes. Public health
strategies addressing diet-related non-communicable dis-
eases should adopt an integrated approach that combines
consumer education, regulatory action, and community
participation

Limitations

The cross-sectional nature of the study precludes estab-
lishing causal relationships between food label use, ad-
vertisement exposure, and eating behaviors. Information
on dietary practices and the influence of advertisements
was obtained through self-reporting, which may have in-
troduced recall and reporting biases. As the study was
confined to a single district, the findings may not be fully
generalizable to other geographic or socio-cultural con-
texts. The absence of objective measures of dietary intake
and food purchasing behavior limits assessment of actual
nutritional outcomes. Furthermore, detailed exposure to
digital and social media—based food advertising was not
explored, potentially underestimating the overall impact
of marketing.
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