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ABSTRACT

Unhealthy eating habits and a high intake of energy, salt, sugar, fat and trans-fatty acids are

introduced as dietary risk factors for non-communicable diseases (NCDs). Since one of the

key strategies to combat high-risk food behaviors in families is the establishment of healthy

eating habits by mothers, this study aims to investigate the effect of nutrition traffic light (TL)

education on mothers’ knowledge, attitude and practice. This semi-experimental intervention

was conducted among 84 mothers covered by the health centers of Shahid Beheshti University

of Medical Sciences, Tehran, Iran. The participants were randomly divided into the intervention

and control groups (42 participants in each group). Data were collected through a standard

questionnaire at three points (before, one week after, and one month after the intervention) across

12 sessions from June 15 to August 15, 2022. The data were analyzed using repeated measures

ANOVA, t-test, and chi-square test through SPSS software, version 21. After education,

the mean scores of knowledge, attitude and practice improved from 8.61+1.36, 25+2.81 and

22.61+8.6 to 11.71+0.63, 28.04+2.52 and 28.384+4.74, respectively. A comparison of the two

groups revealed a significant increase in the scores of knowledge, attitude and practice in the

*  intervention group compared to the control group (P<0.05). Thus, training on food TL labeling

Article info: ¢ can enhance mothers’ knowledge, attitude, and practice related to choosing healthier food.
:  This method of education can be considered effective in both quantitatively and qualitatively
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Introduction

oncommunicable diseases (NCDs) asso-
ciated with premature mortality are one
of the major concerns for health super-
vising organizations worldwide [1]. An
unhealthy diet is one of the five modifi-
able behavioral risk factors for NCDs.
The World Health Organization (WHO)
has issued a global action plan with nine distinct action
targets to prevent and control NCDs. Accordingly, a
comprehensive program, which includes 13 goals, was
developed for NCD management in Iran. Among these
goals, examples of food-related milestones in the Iranian
national action plan for the period from 2015 to 2025
include a “4.30% relative reduction in the average salt
intake,” “zero trans fatty acids in oily products,” and “a
halt to the rising rates of diabetes and obesity” [2]. To
promote a healthy diet, providing point-of-choice in-
formation is a potentially effective strategy [3]. Various
forms of point-of-choice information have been imple-
mented in food service [4], with the most widely recog-
nized and applied approaches including nutrition facts
labeling [5] and calorie labeling [6, 7]. The complex
information found on nutrition fact labels poses chal-
lenges for consumers when selecting healthier foods [8,
9]. Despite its simplicity, calorie labeling has not shown
significant effects on consumer food choices and caloric
intake, according to a recent review and meta-analysis
[6, 7]. Another simplified food-labeling method uses
colors to inform customers and facilitate healthy food
choices. This system uses the red, yellow, and green la-
bels of traffic light (TL) colors to represent ‘unhealthy
food/stop’, ‘moderately unhealthy food/wait and watch’,
and ‘healthy food/go’, respectively (Figure 1), [10].

In Iran, TL application in food labeling has become
commonplace, as mandated by the Iran Food and Drug
Administration (IFDA) in collaboration with food man-
ufacturers since 2015. The use of TL on food labeling
has become compulsory for every industrially produced
food item [11]. Behavioral trials have revealed that the
use of colors effectively guides consumers in mak-
ing informed decisions for healthier food choices [12].
This study aimed to investigate the effect of education
through WhatsApp on mother’s knowledge, attitude, and
practice about healthy food choices in Tehran, Iran.
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Methods
Study design and subjects

In this interventional semi-experimental study, 84
mothers covered by the health centers of Shahid Be-
heshti University of Medical Sciences, Tehran, Iran, par-
ticipated. They were randomly divided into the interven-
tion and control groups (42 participants in each group).
The research community consisted of three regions of
the Shemiranat health networks: Tehran North and Teh-
ran East, which were selected using a cluster sampling
method. Two health centers were randomly selected as
sampling centers from each network. The difference be-
tween the two groups was measured with the maximum
type 1 and type 2 errors of 5% and 10%, respectively.
Also, considering the amount of difference between the
two methods, d was 5 and the standard deviation (SD)
was 6. According to the Equation 1:

1. n=2(z(1-0?)+z1-B)x52/d

, the number of samples in each group was calculated
to be 31, accounting for a 25% probability of loss. Ulti-
mately, 42 participants were included in each group, re-
sulting in a total of 84 mothers in the study (n=42 in each
group). Also, the allocation of samples to the interven-
tion and control groups was done by generating random
blocks using Excel software [12].

A WhatsApp group was then created for information
exchange, and educational messages were forwarded
through text, images, videos, and a researcher-made
booklet titled “food TL: A way to choose a healthy life.”
The training sessions were held for six weeks, consisting
of 12 sessions held on Monday and Wednesday mom-
ings at 10 AM, from June 15 to August 15, 2022. Then,
the research purpose, methods, and importance were
explained to the mothers and written consent was col-
lected after receiving ethical approval from the Shahid
Beheshti University of Medical Sciences. The inclusion
criterion included the provision of consent to participate.
Exclusion criteria were reluctance to participate in the
research, absence from sessions, failure to study the con-
tent and incomplete questionnaires.

Data collection

Data were collected through a demographic question-
naire and a standard questionnaire measuring knowl-
edge, attitude, and practice, whose validity was affirmed
by Esfandiari et al. [13]. To measure the questionnaire’s
reliability, it was completed by 24 mothers who were
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Figure 1. Traffic food labeling on flavored potato chips [11]

not part of the intervention and control groups, yielding
a Cronbach’s a between 0.64 and 0.76. In addition, the
validity of the questionnaire was evaluated by faculty
members from the School of Public Health and Safety
and the School of Nutrition at Shahid Beheshti Univer-
sity of Medical Sciences.

The questionnaire was designed in three sections, in-
cluding knowledge, attitude, and practice, along with
the demographic characteristics of the respondents.
The demographic section included general information,
such as age, weight, employment status, educational
level and marital status.

In the knowledge section, there were 11 questions
focused on NCDs, TL labeling and its colors, and the
relationship between risk factors. This section assessed
knowledge regarding TL and NCDs. Each question had
two possible answers: True or false, assigned scores of
1 and 0, respectively. For example, one of the questions
was, “Does the color green in TL food labeling visually
indicate a healthy food choice?” Participants answered
either “yes” or “no” to this question.

The next part of the questionnaire addressed the at-
titudes of the respondents about the significance of TL
food labeling. For example, a question was asked about
the attitude toward TL labeling, such as whether the
inappropriate choice of food can significantly impact
health conditions and lead to high medical treatment ex-
penditures, or whether paying attention to the amount of
energy in TL food labeling plays an important role in
preventing overweight and obesity. In total, five state-
ments were given, and each respondent was requested to
indicate her level of agreement using a five-point rating
scale (i.e. strongly disagree, disagree, uncertain, agree,
and strongly agree), with scores ranging between 0 and
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20. The practices of respondents were evaluated by their
self-reported purchasing behaviors in the last section of
the questionnaire. For instance, we asked participants if
they chose a food product based on the amount of en-
ergy in TL food labeling when making food purchases.
This section included six questions, scored from 0 to 24,
using a S-point rating scale (never, seldom, sometimes,
often and always).

Statistical analysis

To assess the normal distribution of the data, we used
the Kolmogorov-Smirnov test, while the chi-square test
and t-test were employed to evaluate demographic and
independent variables. Data were collected using a ques-
tionnaire at three stages: Pre-test, first post-test (a week
after the intervention) and second post-test (a month af-
ter the intervention) and analyzed by repeated measures
ANOVA across the three different time points of the
study. SPSS software, version 21 was utilized for data
analysis and a P<0.05 was considered significant for the
analysis.

Results

There was no significant relationship between age,
weight, marital status and educational and employment
status in the two groups (P<0.05; Table 1). Table 2 shows
the changes in the main three variables across three dif-
ferent testing times for both groups. The repeated mea-
sures ANOVA results and the scores from participants’
responses to questions assessing their knowledge of di-
etary risk factors for NCDs and the corresponding colors
in TL labeling are presented. Despite a high percentage
of general information on diet dependency, respondents
had very limited understanding of dietary risk factors
for NCDs, as well as information about color and the
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Table 1. Participant’s baseline characteristics
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Mean1SD/No. (%)

Demographic Characteristics P
Intervention Group Control Group
Age (y) 36.45%5.97 36.11%5.55 0.68
Weight (kg) 69.83+10.13 71.14+12.46 0.62
Elementary 1+2.4
Secondary 2+4.8
Education 0.26
High School 10+23.8 13431
University 32+76.2 26162
Married 41497.6 41197.6
Marital status 1
Single 1+1.24 1+1.24
Housewife 30471 25+59.6
Occupation 0.25
Employed 12+28.6 17+40.4

five indicators affecting health, before the intervention
(knowledge pre-test score=0.59). However, after the
educational intervention, mothers’ knowledge about the
colors of the TL and the five indicators affecting health
(energy, sugar, fat, salt and trans fatty acids) increased
significantly (P=0.0001). In the second post-test, the re-
peated measures ANOVA results illustrated a consider-
able change (P=0.001).

The results of the attitude assessment indicated that,
before education, the majority agreed that an unhealthy
diet resulted in medical expenses (pre-test P=0.72; Table
2). Also, the level of awareness regarding the importance
of food TL labeling and the amounts of energy, sugar,
fat, salt, and trans-fatty acids contained in food was low,
but this increased significantly after the educational in-
tervention (P=0.0001; Table 2).

The same trend in attitude was observed when respon-
dents were asked whether TL literacy affects NCD pre-
vention in the second post-test (P=0.0001). Regarding
practice questions about choosing a food product based
on the TL food label, before, considerable changes were
noted before the intervention, one week after and one
month after the intervention. The repeated measures
ANOVA results for the three different tests were respec-
tively as follows: Pre-test P=0.40, post-test P=0.0001,
and second post-test P=0.0001; Table 2).

LLR N
Discussion

The present study was conducted to investigate the ef-
fect of food TL training on mother’s knowledge, attitude,
and practice. According to the results, education signifi-
cantly affected the knowledge, attitude, and practice of
mothers after intervention. In nutrition education, famil-
iarization with and usage of information on food label-
ing, specifically TL labeling, is important. This study is
the first of its kind in Iran, examining mothers’ knowl-
edge, attitude, and practice toward TL food labeling and
whether TL education positively affects consumer un-
derstanding and behavior. According to the WHO, Iran
has been ranked first for developing and implementing
the NCD national action plan, which has led to desired
prevention and control outcomes [14, 15].

However, the previously provided information did not
independently address TL literacy. Several studies have
shown that most food consumers tend to include nutri-
tional considerations in their choices, but they struggle to
evaluate and understand nutritional information careful-
ly. Obstacles, such as insufficient consumer knowledge
and the features that a food product offers, along with
the complex information on nutrition fact labels, make it
challenging for consumers to choose healthier foods [8,
9]. Despite its simplicity, calorie labeling did not have
significant effects on consumer food choices and caloric
intake, according to a recent review and meta-analysis
[6, 7]. In an online project, a fairly high rate (5.9 out of
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Table 2. Changes in outcome variables at three different time points in the two groups

Repeated Mea-

Variables Time Pre-test® Post-test® 2" post-test® sures ANOVA
Intervention group 8.61+1.36 11.7140.63 11.5740.76 T1=0.47
Knowledge Control group 8.7811.44 10.57+1.27 10.58+1.11 T2=0.001
P 0.59 0.0001 0.001 T3=0.0001
Intervention group 25+2.81 28.04+2.52 27.92+2.78 T1=0.07
Attitude Control group 24.76+3.24 23.26+3.09 24.59+3.02 T2=0.0001
P 0.72 0.0001 0.0001 T3=0.001
Intervention group 22.61+8.6 28.38+4.74 23.80+3.38 T1=1
Practice Control group 21.21+6.44 22.0745.84 20.19+4.7 T2=0.0001
P 0.4 0.0001 0.0001 T3=0.001
2Before intervention, A week after intervention, ‘A month after intervention. LAt

7) of understandability of the TL labeling was indicated
by German undergraduate students [16]. Also, it was
found that the TL model may provide supplementary
knowledge by improving consumers’ interpretation of
nutritional information in a study performed in the UK
[17]. In a study by Graham et al. in the United States,
which examined nutrition label use through an online
survey among university students, it was shown that us-
ing food labels could change healthy eating attitudes and
overall dietary quality [18]. On the other hand, the litera-
ture shows that the cues from red and green labels may
have different effects on customer’s food choices. A UK
study has shown that, although red labels directed shop-
pers away from an item, green labels did not encourage
shoppers to an item [19]. It is evident from the results of
this intervention that respondents with a high degree of
knowledge and attitudes acted appropriately in choosing
healthier food products and healthy behavior.

This revealed that TL information may serve as a posi-
tive approach to nutrition education for Iranian moth-
ers to help them choose healthy foods. In a recent study
with a small population focused on Iranian university
students, it was observed that education on TL labeling
played a significant role in improving knowledge and at-
titudes, and to some extent, enhanced participants’ prac-
tices for selecting healthier food [13].

Conclusion
The results of the present study showed that the knowl-

edge, attitude, and practice of mothers about food TLs
on food products were low before the intervention, indi-

cating that food labels were not a decision-making factor
for purchasing food products prior to education. After
the educational intervention, an improvement was ob-
served in the scores of knowledge, attitude, and practice,
which depicts a significant positive association between
the educational intervention and the knowledge, attitude,
and practice of the studied population. This suggests that
TL labeling may influence consumers who choose to
adopt a healthier lifestyle to purchase healthier food. In
the second post-test, the results also depicted consider-
able changes, reflecting the effects of the intervention,
which indicates that the training has remained effective.
This study had no limitations other than unrestricted
access to the internet. Furthermore, despite the general
knowledge about the risk factors for NCDs, a nationwide
awareness campaign is needed to promote the utilization
of TL labeling and food label information as decision-
making tools for choosing a healthier diet among con-
sumers in Iran. In addition, it is recommended to conduct
further studies on how to achieve full acceptance of food

labels among Iranian consumers in the long term.
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