Original Article

Assessment of knowledge, attitudes and practices of Saudi
adults about calorie labeling in central Saudi Arabia

Hatim I. Alassaf, MBBS, Yazeed A. Alaskar, MBBS, Bader E. Alqulaysh, MBBS, Mohammed A. Alshebri, MBBS,
Moath Y. Alnosian, MBBS, Abdulwabab A. Alshamrani, MBBS, Mohamad A. Al-Tannir, DMD, MPH.

ABSTRACT

oy i Ghan Lod bl Loty Callany O jlan o 1 Bluad)
A gadl L pal) AN  BL I B eelbll B e

IS Ogsede ol o 1443 5 i mrs il )5 ods 08 il
(B ally SIS LS A iy 25 sl 4 e 0,88 15 Ol
bl e Sl cha] F LA RSB L oy Lyl ccasllly

e L)

& Bl e Jledl UL _}4,4 & Ol 1265 L. Ll
Gl el o35 e (82%) 15,12 1036 (g5 ¢ s . 88%
il glan Lo i) LA el bz 53% O L
(88% )y iyl Al |l Loy it (83% ) 1053 8,51 (a7, Ledl
Lo 2T oS el e (D=626) 50% Jis> 0I5 . dulond) ods 15
Oy gl (e ol o LA Ladl e WDl ooy DD e STU
SW s s Oty ((P30.001 ) o pladls ((p=0.050)
Kty il Bl e s s L ST (50,001
e P

Lk dae e By LSy Bpme L (S Gl BT AN
LA ) 2 B OF Ll o5 ) il g ALl 0n
AT A pl gLl e oS o] 30 L LA ) e gey
ol T LS 51 S Loaf e ¢ gl Bl s LB

Objectives: To assess the knowledge, attitudes, and
practices of adults regarding the implementation of
calorie labeling in restaurants in Riyadh, Saudi Arabia.

Methods: This was a cross-sectional study of 1443 adults
invited to complete a self-administered questionnaire
consisting of 4 parts that assess demographics, knowledge,
attitudes, and practices of mandatory menu labeling. The
survey was conducted in all 5 regions of Riyadh.

Results: We entered 1265 surveys into final data
analysis with a response rate of 88%. Of this, 1036
participants (82%) understood the meaning and values
of calories, while 53% knew the average daily caloric
intake. Regarding participants’ attitudes, 1053 (83%)
perceived the importance of calorie labeling and (88%)
supported this policy. Approximately 50% (n=626)
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of the participants were significantly more likely to be
influenced by the calorie labeling to place a healthier
order. Married (p=0.050), educated (p<0.001), and
higher monthly income (p<0.001) were significantly
influenced to place a healthier restaurant order compared
to their peers.

Conclusion: Adults in Riyadh showed satisfactory
knowledge, attitude, and practice since the
implementation of this policy. Our findings showed
that knowing the value of calories and average caloric
intake had a significant positive influence for a healthier
diet. This highlights the importance of menu labeling
regulations campaigns for the public.
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Consuming ahealthy dietthroughoutone’slife-course
reduces the risk of obesity.! Moreover, increased
consumption of processed food and urbanization are
changing the lifestyles of the population worldwide.'
People are now consuming higher caloric foods, which
has led to an increase in the levels of obesity."? Obesity
has become a pandemic,” with a prevalence of about
20% worldwide.? Saudi Arabia is similarly experiencing
an increase in the level of obesity,* in which 7 out of 10
people are considered overweight or obese’® according
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to the World Health Organization’s classification of
body mass index (BMI).” Obesity is linked to serious
debilitating preventable chronic diseases such as
diabetes mellitus type 2, hypertension, dyslipidemia,
and coronary artery disease.>®’ Obesity-related health
issues are a major burden to the health of the individual
and the health-care system worldwide.>'*"!

Changes in the culinary culture have resulted in
an increase in consumption of food away from home
around the world,'*" that could be higher in calories."*
Calorie labeling has been suggested as an important
approach to counter the rising levels of obesity."”” The
general public are increasingly interested in watching
their diet, and restaurants are being more transparent
about ingredients and calories.'® Calorie labeling in
restaurants and cafes is an important tool of this grand
strategy to educate the general public about nutrition."”
This will provide consumers with informed knowledge
that will help them make healthier dietary choices.'
Some evidence suggests that calorie labeling may
influence restaurants and cafes to offer items that are
lower in calories.!”' Moreover, Brissete et al** showed
that promoting the use of calorie information and
calorie awareness supports lower-calorie choices at fast
food eateries.

A policy was introduced in the United States in
2010 in the Affordable Care Act about nutrition
labeling of standard menu items in restaurants that
have 20 branches or more." Similarly, the European
Commission has amended the provision of food
information to consumers requiring restaurants, fixed
or mobile food stalls, canteens and hospitals to display
calories and allergy information.”' As a part of Saudi
Arabia’s vision of 2030 to promote a healthier lifestyle,
the Saudi Food and Drug Administration implemented
a law that took effect in December 2018 that mandates
that the menus of all restaurants, cafés, ice cream
shops, fresh juice shops, bakeries and supermarkets
must provide calorie information to their consumers
by displaying it on monitors and printed menus.** The
aim of this study is to assess the knowledge, attitudes,
and practices of adults regarding the implementation of
mandatory calorie labeling in restaurants and cafes in
Riyadh the capital of Saudi Arabia with a population of
approximately 7 million people as of 2018.”

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

Methods. After ethical approval was granted for this
study by the Institutional Review Board of King Fahad
Medical City, the researchers of this cross-sectional
study approached 1443 participants at sit down
restaurants with servers, fast food joints, cafeterias,
and cafes from all 5 regions of Riyadh city (Northern,
Southern, Eastern, Western, Central) at various hours
of the day. Every single person was approached from
pre-selected restaurants by researchers. The data were
collected in July 2019. Participants were asked to
voluntarily complete a self-administered, anonymous
questionnaire that the researchers had developed and
inspired from previous literature.* The participants
gave their consent by signing the consent form attached
to the questionnaire.

Questionnaires were distributed and collected by
trained medical students. Eligible participants had to
be at least 18 years of age, eat in fast food or sit-down
restaurants at least once weekly, able to read Arabic, and
willing to participate. Saudi adults who were able read
Arabic and not willing to participate were excluded.

Survey tool. The questionnaire consisted of 4 parts.
The first part gathered the demographic data, including
gender, age, marital status, nationality, education level,
employment status, and monthly income.

The second part investigated knowledge of the new
addition of caloric values on menus (Did you notice that
there are calories displayed on menus), understanding of
the caloric values (Do you understand the meaning and
value of calories), and the average caloric intake (Do you
know the average recommended daily caloric intake for
adults). The third partexplored the participants’ attitudes
regarding the benefit of displaying the calorie values (In
your opinion, is the calorie labeling on menus important
to the consumer) and the support of mandatory calorie
labeling (Do you support the new policy mandating
that restaurants display calories on their menus). The
last part inquired about the participants’ practices,
asking if the new policy has influenced them and how
(changing their order to a healthier one, reducing the
size of their order, reducing the frequency at which they
eat outside their homes, did not change). In the second,
third, and last parts, the choices were all binary (yes,
no) except for the questions about how the participants
were influenced. Participants were asked to choose the
answer that applies to them from the choices that were
provided in the questionnaire. Knowledge, attitudes
and practices were labeled as satisfactory if the 50% or
more of the study participants answered “yes” regarding
each categories respective questions.

Sample size estimate. The sampling frame included
fast food chains that had restaurants sites in each 5
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regions of Riyadh, in addition to sit-down restaurants
with a server. Eligibility for restaurants was set based
on each restaurant that had space suitable for data
collection. Site visits and meetings with restaurant
managers were carried out in advance to obtain the
manager’s approval for data collection. A convenient
sample of 80 restaurants was reviewed for eligibility; 12
sites (15%) were determined ineligible for unsuitable
space for data collection. An additional 8 (10%) sites
did not allow us to collect data on their premises thus,
data collection took place in 60 restaurants (Central
n=15, North n=14, East n=13, South n=11, West n=7).
These restaurants were selected from each region of
Riyadh proportional to the restaurant’s density.

The average prevalence of knowledge about
recommended calorie intake in context to the study
is 50%.° We adjusted for adult population across all
regions and considered the design effect (2.5) and
incomplete and non-response rate of 20%; thus, sample
size for the study is 1250 by using the online Raosoft
sample calculator.

Data collection was accomplished using a self-
administered questionnaire based on information
obtained from the literature to assess the knowledge,
attitudes and practices of Saudi adults about calorie
labelling in Riyadh among the Saudi adult population.
PubMed search was used to retrieve related literature
from 2011 undil current date.?

A pilot study was conducted on 20 Saudi adults from
each region of Riyadh to evaluate that the questions
were clear, and no questions were ambiguous ensuring
face validity of the questionnaire. The reliability of the
questionnaire was met as Cronbach’s alpha was 0.74
based on the pilot study.

Statistical analysis. All categorical variables such as
gender, age, nationality are presented as numbers and
percentages. Pearson’s Chi-square test was applied to
determine statistical significance between categorical
variables, except when cell sizes were less than 5 Fischer
test was then applied. Logistic regression was performed
to ascertain the effect (odd ratio) of the participants’
characteristics on the study outcomes. P-value of less
than 0.05 was considered statistically significant. All
data were entered and analyzed using the Statistical
Package for Social Sciences Version 22 (Armonk, NY:
IBM Corp).

Results. A total of 1265 participants successfully
completed the self-administered questionnaire with a
response rate of 88%. In all, 1121 (88.6%) were Saudis,
924 (73%) were men, and 780 (61.7%) were single.
More than half were employed (n=713; 56.4%). In all,

298  Saudi Med J 2020; Vol. 41 (3)

WWW.Smj.org.sa

652 (51.5%) had acquired a bachelor’s degree. Table 1
presents the demographic characteristics.

Participants were more likely to eat at sit down
restaurants (n=434, 34.4%) followed by fast food
restaurants (n=380, 30%). Overall, 47.7% (n=603)
of participants patronized restaurants 2 to 4 times per
week, once a week 23.1% (n=292) 5 to 7 times a week
16.4% (n=207), and more than 7 times a week 12.9%
(n=163).

Knowledge of participants about calories and menu
labeling. The majority of participants noticed that
calories were displayed on menus (n=1096; 87%).

Table 1 - Demographic characteristics of 1265 successfully
completed the self-administered questionnaire

Characteristics n (%)
Gender

Men 924 (73.0)

Women 341 (27.0)
Age (years)

18-25 637 (50.4)

26-35 431 (34.1)

36-45 143 (11.3)

>46 54 (4.3)
Marital status

Single 780 (61.7)

Married 449 (35.5)

Divorced 32 (2.5)

Widowed 4 (0.3)
Nationality

Saudi 1121 (88.6)

Non-Saudi 144 (11.4)
Education level

High school 392 (31.0)

Diploma 111 (8.8)

Bachelor 652 (51.5)

Masters / PhD 110 (8.7)
Employment

Employed 713 (56.4)

Unemployed 552 (43.6)
Monthly income (Saudi Arabian riyals)

<5000 609 (48.1)

5000-10000 314 (24.8)

10000-20000 241 (19.1)
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Ultimately, 1036 (82%) of participants claimed to
understand the meaning and value of calories. Moreover,
half of the participants (n=665; 53%) claimed they
knew the average daily caloric intake for healthy adults.

Attitudes of participants was achieved by the
majority of participants believed that calorie labeling is
important to the consumer (n=1053; 83%). Similarly,
1112 (88%) supported this new policy mandating that
restaurants display calories on their menus. Practices
of individuals was realized overall by that 50% of
participants were influenced by the calorie labeling to
choose healthier options, while the other half (n=639;
50%) claimed that the calories shown on menus have
no effect on their food choices. Out of those who
were influenced, 268 (21.2%) reduced the amount of
food they ordered. Table 2 demonstrates knowledge,
attitudes, and practices of the participants.

Univariate analysis between the influence of
calories displayed on menu and study characteristics
showed significance with marital status (p=0.005). In
the educational levels, participants with a bachelor or
master’s degree and above were influenced by the menu
labeling into choosing a healthier option (p=0,013 and
<0.0001 respectively). Regarding monthly income,
those with an income of more than 10000 Saudi Riyals
were influenced more likely to change their order
(»<0.0002). Participants who ate 5 or more times per
week were less likely to be influenced (5-7 times per
week p=0.0025, 7 or more times per week p=0.0028).
Noticing the calories on menus, understanding calorie
values, prior knowledge about recommended daily
caloric intake, believing calorie labeling is important to
the consumer, and supporting the newly passed policy

could have been influenced to change their order in a
positive way (p<0.0001) (Table 3).

Women, aged 26 years old and above, married, hold
at least a bachelor’s degree, employed, have monthly
income of more than 5000 Saudi Riyals, eat out 2 to
4 times per week, and were influenced to order less
food (p<0.001), were more likely to eat in sit down
restaurants with servers as is shown in Table 4.

Participants who ate out 5 times or more per week,
and were unemployed were more likely to eat at fast
food restaurants and were less likely to be influenced by
the calories displayed on menus (p<0.0001).

Discussion. This study found that the new policy
of mandatory calorie labeling in restaurants and cafes
introduced by the Saudi Food and Drug Administration
has changed the behavior of 50% of the study
participants to healthier choices in a short period of time.
Participants who were married were more influenced
to reduce their caloric intake than their counterparts.
Also, those with a bachelor’s degree and above, higher
income, or who ate at restaurants regularly were more
likely to be influenced by the calories displayed on the
menu. In contrast, those with high school degrees and
those who were regular fast food patrons were less likely
to change their eating habits. The main reason for this
could be their lack of knowledge about the average daily
intake of calories. Understanding of what calories are
and other background information had no positive
effect on their food-consuming behavior.

Our findings align with the results of Roseman et
al' in the southwest United States. They found that the
addition of calories on the menus had a positive impact
on the study participants.’® Moreover, the results of

Table 2 - Assessment of knowledge, attitudes, and practices of participants.

Assessment Answer n (%)
Knowledge
Did you notice that there are calories displayed on menus? Yes 1096 (87)
Do you understand the meaning and value of calories? Yes 1036 (82)
Do you know the average recommended daily caloric intake for adults? Yes 665 (53)
Attitudes
In your opinion, is the calorie labeling on menus important to the consumer? Yes 1053 (83)
Do you support the new policy mandating that restaurants display calories on Yes 1112 (88)
their menus?
Practices
Has the number of calories displayed on menus influenced you order? Yes 626 (50)
How did it influence your order?
Changed your order to a healthier option 220 (17)
Decreased the amount of food ordered 268 (21)
Lessened the frequency of eating outside your home 138 (11)
No change 639 (51)
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Table 3 - A univariate analysis of the study characteristics regarding calories on menus.

Characteristics Descriptions Has the number of calories Odds ratio P-value
displayed on menus influenced (95% confidence interval)
your order?
Yes No
Gender Men 449 (48.5) 475 (51.5) 1
Woman 177 (51.9) 164 (48.1) 0.87 (0.68 - 1.12) 0.296
Age (years) 18 -25 299 (46.9) 338 (53.1) 1
26-35 220 (51.0) 211 (49.0) 0.84 (0.66 - 1.08) 0.188
36 - 45 77 (53.8) 66 (46.2) 0.75 (0.59 - 1.09) 0.135
>46 30 (55.5) 24 (44.5) 0.70 (0.40 - 1.23) 0.223
Marital status Single 370 (47.4) 410 (52.6) 1
Married 239 (53.2) 210 (46.8) 0.79 (0.62 - 1.00) 0.050*
Divorced 13 (40.6) 19 (59.4) 0.61 (0.30 - 1.26) 0.184
Widowed 4 (100) 0 NA** 0.043
Nationality Saudi 553 (49.3) 568 (50.7) 1
Non-Saudi 73 (50.7) 71 (49.3) 0.94 (0.66 - 1.33) 0.764
Education level High school 170 (43.4) 222 (56.6) 1
Diploma 48 (43.2) 63 (56.8) 1.00 (0.65 - 1.53) 0.999
Bachelor 334 (51.2) 318 (48.8) 0.72 (0.56 - 0.93) 0.013*
Masters/PhD 74 (67.3) 36 (32.7) 0.37 (0.23 - 0.58) <0.0001*
Employment Employed 370 (51.9) 343 (48.1) 1
Non-employed 256 (46.4) 296 (53.6) 1.24 (0.99 - 1.55) 0.051
Monthly income (Saudi Riyals) <5000 286 (47.0) 323 (53.0) 1
5000 - 10000 135 (43.0.) 179 (57.0) 1.17 (0.89 - 1.54) 0.250
10000 - 20000 147 (61.0) 94 (39.0) 0.56 (0.41 - 0.76) <0.0002*
>20000 58 (57.4) 43 (42.6) 0.65 (0.42 - 1.00) 0.512
How many times per week do you eat  One time 162 (55.5) 130 (44.5) 1
(go out to) in restaurants? 24 time 298 (49.4) 305 (50.6) 1.27 (0.66 - 1.68) 0.089
5 -7 time 93 (45.0) 114 (55.0) 1.58 (1.06 - 2.18) 0.025*
>7 time 73 (44.8) 90 (55.2) 1.53 (1.04 - 2.25) 0.028*
What types of establishments do you Cafe and cafeteria 54 (56.8) 41 (43.2) 1
visit? (choose all that apply) Dine and restaurant 255(58.7) 179 (413) 0.92 (059 - 1.44) 0.729
Fast food 161 (42.4) 219 (57.6) 1.79 (1.13 - 2.82) 0.011*
Fast food, cafe and 33 (50.7) 32 (49.3) 1.27 (0.67 - 2.40) 0.450*
cafeteria
Fast food, dine in, cafe 123 (42.3) 168 (57.7) 1.79 (1.12-2.87) 0.013*
and cafeteria
Did you notice that there are calories Yes 583 (53.2) 513 (46.8) 1
displayed on menus? No 43 (25.4) 126 (74.6) 3.33 (2.30 - 4.80) <0.0001*
Do you understand the meaning and Yes 585 (56.5) 451 (43.4) 1
value of calories? No 41 (17.9) 188 (82.1) 5.94 (4.15 - 8.52) <0.0001*
Do you know the average Yes 435 (65.4) 230 (34.6) 1
;zcl;’l‘t‘s‘;“e"ded daily caloric intake for 191 (31.8) 409 (68.2) 405 (3.20 - 5.12) <0.0001*
In your opinion, is the Calorie labeling ~ Yes 578 (54.9) 475 (45.1) 1
on menus important to the consumer? No 48 (25.0) 164 (75.0) 415 (2.94 - 5.86) <0.0001*
Do you support the new policy Yes 594 (53.4) 518 (46.6) 1
mandating restaurants to display No 32(209)  121(79.1) 433 (2.88-6.51) <0.0001*

calories on their menus?

*statistically significant
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Table 4 - Association between type of restaurant and characteristics of study variables.

Characteristics Descriptions What type of restaurant Odds ratio P-Value
do you visit? (95% confidence
interval)
Sit-down Fast food
restaurants with
a server
Gender Men 298 (68.7) 297 (78.2) 1
Women 136 (31.3) 3 (21.8) 0.61 (0.44 — 0.84) 0.002*
Age (years) 18-25 159 (36.6) 246 (64.7) 1 -
26-35 165 (38.0) 3 (27.1) 0.40 (0.29 — 0.55) <0.0001*
36-45 70 (16.1) 28 (7.4) 0.25 (0.15 - 0.41) <0.0001*
>46 40 (9.2) 3 (0.8) 0.04 (0.01 - 0.15) <0.0001*
Marital status Single 205 (47.2) 280 (73.7) 1
Married 216 (49.8) 95 (25.0) 0.32 (*0.23 - 0.43) <0.0001*
Divorced 9 (2.1) 5 (1.3) 0.40 (0.13 - 1.23) 0.100
Widowed 4 (0.9) 0 (0.0 NA** NA
Nationality Saudi 381 (87.8) 342 (90.0) 1
Non-Saudi 53 (12.2) 38 (10.0) 0.79 (0.51 - 1.24) 0.317
High school 110 (25.3) 149 (39.2) 1
Education level Diploma 42 9.7) 41 (10.8) 0.72 (0.43 - 1.18) 0.194
Bachelor’s 223 (51.4) 172 (45.3) 0.56 (0.41- 0.78) 0.0004*
Master's/PhD 59 (13.6) 18 (4.8) 0.22 (0.12 - 0.40) <0.0001*
Employment Employed 294 (67.7) 181 (47.6) 1
Unemployed 140 (32.3) 199 (52.4) 2.30 (1.73 - 3.06) <0.0001*
Monthly income (Saudi Riyals) <5000 151 (34.8) 248 (65.3) 1
5000-10000 131 (30.2) 70 (18.4) 0.32 (0.22 - 0.46) <0.0001*
10000-20000 108 (24.9) 46 (12.1) 0.25 (0.17 - 0.38) <0.0001*
>20000 44 (10.1) 16 (4.2) 0.22 (0.12 - 0.40) <0.0001*
How many times per week do you eat (go out One time 145 (33.4) 81 (21.3) 1
to) from restaurants? 2-4 times 211 (48.6) 169 (44.5) 143 (1.02 - 2.01) 0.036*
5-7 times 52 (12.0) 67 (17.6) 2.61 (1.67 - 4.08) <0.0001*
>7 times 26 (6.0) 63 (16.6) 4.33 (2.54-7.38) <0.0001*
Did you notice that there are calories displayed ~ Yes 380 (87.6) 317 (83.4) 1
on menus? No 54 (12.4) 63 (16.6) 1.39 (0.94 - 2.07) 0.093
Do you understand the meaning and value of Yes 368 (84.8) 304 (80.0) 1
calories? No 66 (15.2) 76 (20.0) 1.39 (0.96 - 2.00) 0.072
Do you know the average recommended daily ~ Yes 234 (53.9) 191 (50.3) 1
caloric intake for adules? No 200 (46.1) 189 (49.7) 1.15 (0.87 - 1.52) 0.298
Has the number of calories displayed on menus ~ Yes 255 (58.8) 161 (42.4) 1
influenced your order? No 179 (41.2) 219 (57.6) 1.93 (1.46 - 2.56) <0.0001*
How did it influence your order? Changed your order to a 81 (18.7) 90 (23.7) 1
healthier one
Decreased the amount 122 (28.1) 60 (15.8) 0.44 (0.28 - 0.68) 0.0001*
of food ordered
Lessened the frequency 65 (15.0) 40 (10.5) 0.55 (0.33 - 0.90) 0.018*
of eating outside the
home
No change 166 (38.2) 190 (50.0) 1.03 (0.71 - 1.48) 0.862
In your opinion, Is the calorie labeling on Yes 372 (85.7) 309 (81.3) 1
menus important to the consumer? No 62 (14.3) 71 (18.7) 1.37 (0.94 - 2.00) 0.090
Do you support the new policy mandating Yes 387 (89.2) 331 (87.1) 1
restaurants to display calories on their menus? No 47 (10.8) 49 (12.9) 1.21 (0.79 - 1.86) 0.362

*statistically significant
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Vanderlee et al® in Canada align with our findings,
especially that the majority of participants noticed that
calorie values were displayed on menus. Furthermore,
the study conducted by Radwan et al* in the United
Arab Emirates uncovered similar results to ours in
that most of the participants supported the policy of
mandatory menu labeling.

In accordance with multiple previous studies, our
study found that the changes in calories was more
prominent in females than in males.”””?® In contrast, the
results of a study conducted in the state of Washington
in 2009 discovered no significant change in behavior.”
Furthermore, a study by Carnegie Mellon in 2016
found that the majority of participants did not change
their habits after the calories were displayed on menus.*

We recommend increasing the awareness of calorie
values and the average caloric intake as this study
showed that participants with prior knowledge about
calories were more likely to be influenced by calorie
labeling mandated by the new Saudi policy. This is
achievable by integrating it into the curriculums of
schools and universities. Moreover, decreasing the
amount of processed food and fast food that one ingests
and increasing the consumption of fruits and vegetables
is imperative for attaining a healthier population.' This
can be achieved by the Ministry of Health and health
institutes launching awareness programs to educate
the general public about calories and nutritional
values. Furthermore, we suggest promoting restaurants
and cafes that offer healthier dietary options while
discouraging patronizing those that offer food items
with high caloric values. Additionally, restaurants and
cafes should be strictly monitored to ensure compliance
with the new policy that mandates menu labeling. We
recommend conducting the same study on a national
scale.

Study limitations. Firstly, a convenient sampling
technique was used to recruit study participants which
could affect the generalizability of the data. Secondly,
the choices for the questions that assess the practices
had no negative (namely, changing their order to a
higher calorie food option) options.

In conclusion, adults in Riyadh reported satisfactory
knowledge, positive attitudes, and adequate practice in
a short period of time since the implementations of this
policy. Our findings showed that knowing the value of
calories and average caloric intake had a positive effect
on their dietary habits. This highlights the importance
of educating the public about nutrition to guide them
in making healthier choices.
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