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Relationship between awareness and use of nutrition labels and obesity.
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Abstract

Purpose: This study aimed to identify the association between awareness and use of nutrition labels and
obesity among Koreans.

Materials and methods: A total of 16,911 participants aged > 19 y (7,308 men and 9,603 women) were
recruited. Data were extracted from the 6" Korea National Health and Nutrition Examination Survey
(2014-2016). Logistic regression was used to identify the association between awareness and use of
nutrition label and obesity prevalence.

Results: Awareness of nutrition labels was significantly associated with obesity prevalence when
adjusted for gender, age, monthly family income, and marital status (Odds Ratios (OR) and 95%
Confidence Interval (CI): 1.18, 1.07-1.30, P<0.05; 1.13, 1.00-1.27, P<0.05; 1.15, 1.05-1.26, P<0.001; and
1.17, 1.06-1.30, P<0.05, respectively). Use of nutrition labels was significantly associated with obesity
prevalence when adjusted for age, educational level, monthly family income, and marital status (OR and
95% CI: 1.16, 1.05-1.28, P<0.05; 1.19, 1.07-1.31, P<0.05; 1.14, 1.02-1.27, P<0.05; and 1.19, 1.08-1.32,
P<0.05, respectively).

Conclusion: Awareness and use of nutrition labels were significantly associated with obesity prevalence.
These findings imply that education, dissemination, and publicity on understandable and useable

nutrition labels are needed for food consumers, particularly to control obesity.
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Introduction

Obesity is a critical condition to be classified as a disease [1].
Obesity causes morbidity leading to chronic diseases and is
associated with increased healthcare costs for management as
well as treatment of obesity-related diseases, which may be
associated with high mortality rates. Thus, obesity requires
national-level management and prevention interventions [2-4].
Globally, several countries have confirmed the annual
prevalence rate of obesity through national health nutrition
surveys and tried to reduce its increasing prevalence.

The prevalence of obesity showed an increasing trend in the
2005-2014 National Health and Nutrition Survey in the United
States, and Canada has been reported to have a dramatic
increase in obesity and overweight over the last 20 years [2,3].
The prevalence of overweight and obesity is approximately
50% and 16%, respectively, in European populations [5].
Obesity is a risk factor of increasing prevalence and incidence
of stroke in developed countries in Asia [6].

Factors influencing obesity are diverse and complex, with food
intake being the most common [7-9]. Contemporary people
prefer to use ingredients purchased outside the home rather
than using their self-cultivated ingredients to prepare their
meal. This instigates busy modern people to prefer fast food or
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instant food regardless of age and gender to save time and
convenience of cooking. Furthermore, the proportion of people
eating out is continuously increasing because of the rapid trend
in modern urbanization due to global economic development.
People who habitually eat out consume less calories and were
unsatisfied; therefore, they resorted to purchasing instant
ingredients to cook food, which has usually increased the
access to unhealthy foods [7]. Food in restaurants is generally
high in fat and calories [7]. Therefore, a healthy option strategy
for food consumers is needed [7]. The strategy is generally
associated with nutrition label marked calorie and nutrition of
the food [10]. The food that we purchase should have nutrition
labels. However, despite the presence of nutritional labeling of
foods that provides important information for consumers’ food
purchase and consumption, food buyers are unexpectedly
indifferent to nutritional values and rarely use it, which may be
a factor affecting obesity [7,8]. Therefore, the prevention and
management strategy of obesity should be to reinforce
consumers’ perception and use of nutrition labeling of foods
[8]. Previous studies have investigated the predictors,
strategies, impacts, and effectiveness on nutrition label use
[7,8,11-21]. Studies on the factors associating nutrition
labeling and obesity are limited. The relationship between
awareness and use of nutrition labeling and obesity should be
confirmed. Therefore, this study aimed to identify the
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association between awareness and use of nutrition labeling
and obesity among Koreans based on their sociodemographic
characteristics.

Materials and Methods

The data used in this study were extracted from the 6" Korea
National Health and Nutrition Examination Surveys
(KNHNES) (2013-2015), conducted by the Korea Centers for
Disease Control and Prevention (KCDC) [22]. The 6t
KNHNES covered three areas, i.e., health interviews, health
examination, and nutritional survey. From 2013 to 2015, the 3-
year data were stratified, clustered, and weighted to produce a
complex sample plan file. Sampling weight for the complex
sample plan file was allocated to every sample by integrated
weighting values, such as health surveys (health screenings),
nutrition surveys to ensure the representativeness of the
sample. The 6" KNHNES was approved by the institutional
review board of the KCDC (2013-07CON-03-4C,
2013-12EXP-03-5C) [22].

A total of 9,491 households and 22,948 participants were
included. The gender ratio of participating household members
was 45.4% for men and 54.6% for women. By age, 15.2%
were in their 50s, 13.3% were >70 y old and 13.1% were in
their 60s. Figure 1 shows the flowchart of subjects’ selection
process. From 2013 to 2015, the total number of subjects was
22,948. Excluding 4,914 subjects who were <19 y old, 979
with missing Body Mass Index (BMI) data, and 144 who were
pregnant, a total of 16,911 participants (7,308 men and 9,603
women) were finally included.

Subjects from 2013 -2015
ENHANES
(n=12043
Excludedmbjects agad undar 19
n=4514
Subjects who were 10 warzor
older
(n=18034

Excludadmubjacts with miszing dats |
EnI{n=107%

Subjectz whiad chacked BMI

(n=17033

Excludedeubjectamdapd: snancy

=14

Total subjects inclsdad in the fin
znalyzifor obs sity pravalence

(n=16817

Man Women

(a=7309 (n=0803

Figure 1. Flowchart of subjects’ selection.

BMI was calculated by measuring the height and weight using
portable stadiometers and electronic scale, respectively. The
prevalence of obesity was calculated in participants aging > 19
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y, and pregnant women were excluded. BMI categories were
divided based on the KNHNES BMI criteria: underweight
(<18.5 kg/m?), normal weight (18.5-24.9 kg/m?), obese (> 25
kg/m?) [22].

Nutrition surveys were conducted by visiting households
directly through an interview method. The following questions
were asked to determine the nutrition labeling information: (i)
“do you know the nutrition label?” and (ii) “do you read
nutrition labels when buying or selecting processed foods?”
These questions were answerable by “Yes or No.” The data
analysis was conducted using the IBM SPSS program version
18.0 (SPSS Inc., and IBM Company, Chicago, IL). Descriptive
statistics were wused to determine the participants’
sociodemographic variables and rate of nutrition label
awareness and use. Sampling weights were generated by
considering complex sample design and non-response rate of
the target population. Multiple logistic regression analysis was
performed to evaluate the influence of the studied variables on
the association between awareness and use of nutrition label
and obesity prevalence. P-values<0.05 were considered
statistically significant.

Results

Table 1 shows the general characteristics of participants in the
6th KNHANES. The mean age of participants aging > 19 y was
46.4 + 0.2 y. The gender ratio was 56.6% (women) vs. 43.4%
(men). The percentage of above college graduates was 31.6%,
and among the monthly household income, more than 3 million
won was accounted for 47.5%. About 84.2% of the participants
were single and 15.8% were married.

Table 2 presents the associations between obesity prevalence
and nutrition label awareness and use, respectively. These
models are adjusted for potential confounding factors, such as
gender, age, marital status, household income, and educational
level. The prevalence of obesity was significantly associated
with nutrition label awareness, and the obesity prevalence was
1.22 times higher in those who were unaware of nutrition label
than those who were aware (OR 1.22, 95% CI 1.11-1.34,
P<0.001). The confounding factors, such as gender, age,
marital status, and household income, which were adjusted in
the nutrition label awareness, were also significantly associated
with obesity prevalence, with ORs and 95% CI of 1.18,
1.07-1.30, P<0.05; 1.13, 1.00-1.27, P<0.05; 1.15, 1.05-1.26,
P<0.001; and 1.17, 1.06-1.30, P<0.05, respectively.

The prevalence of obesity was significantly associated with
nutrition label use, which was 1.20 times higher on those who
did not use nutrition label than those who used it (OR 1.20,
95% CI 1.09-1.33, P<0.001). The confounding factors, such as
age, marital status, household income, and educational level,
which were adjusted in the nutrition label use, were also
significantly associated with obesity prevalence, with ORs and
95% CI of 1.16, 1.05-1.28, P<0.05; 1.19, 1.07-1.31, P<0.05;
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1.14, 1.02-1.27, P<0.05;
respectively.

Table 1. Sociodemographic and BMI distribution of participants

and 1.19,

1.08-1.32, P<0.05,

Underweight (BMI<18.5)

728 (4.3)

Normal weight (BMI = 18.5, BMI<25)

10,696 (62.7)

Obese (BMI = 25) 5,622 (33.0)
(2014-2015).
Education level
Characteristics (N (%) < Elementary 3,683 (23.9)
Gender Middle school 1,640 (10.8)
Men 7,835 (434) High school 5,225 (33.9)
Women 10,199 (56.6) >College 4,876 (31.6)
Age (y), mean (SE) 46.36 (0.23) Household income (Korea won/monthly)
19-29 2,250 (12.5) <100 3,096 (17.3)
30-39 2,946 (16.3) 100-200 3,252 (18.2)
40-49 3,283 (18.2) 201-300 3,047 (17.0)
50-59 3,499 (19.4) 300 8,500 (47.5)
60-69 3,014 (16.7) Marital status
270 3,042 (16.9) Single 15,167 (84.2)
Body mass index (kg/m?) Married 2,851 (15.8)
BMI, mean (SE) 23.79 (0.04)
Table 2. Association of nutrition label awareness and use with obesity by multiple logistic regression.

Variables Awareness Use

OR 95% CI p-value OR 95% CI p-value
Unadjusted 1.22 1.11-1.34 <0.0001 1.2 1.09-1.33 <0.0001
Adjusted
Gender 1.18 1.07-1.30 0.001 1.05 0.94-1.16 0.389
Men 1.66 1.53-1.80 <0.0001 2.03 1.83-2.23 <0.0001
Women 1 Reference group 1 Reference group
Age 1.13 Reference group 1.16 1.05-1.28 0.005
19-29 1.00 1.00-1.26 0.044 1 Reference group
30-39 1.57 1.34-1.84 0.448 1.56 1.33-1.84 <0.0001
40-49 1.62 1.38-1.91 0.218 1.6 1.35-1.90 0.091
50-59 1.81 1.55-2.11 0.003 1.75 1.49-2.06 0.13
60-69 1.85 1.57-2.19 0.001 1.78 1.47-2.14 0.536
270 1.48 1.24-1.75 0.001 1.86 1.50-2.31 0.132
Marital status 1.15 1.05-1.26 <0.0001 1.19 1.07-1.31 0.001
Single 1 Reference group 1 Reference group
Married 1.41 1.26-1.59 <0.0001 1.44 1.27-1.64 <0.0001
Household income 1.17 1.06-1.30 0.002 1.14 1.02-1.27 0.023
(Korea wo/monthly)
<100 1.2 1.05-1.37 0.007 1.83 1.56-2.16 <0.0001
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100-200 1.18 1.04-1.33 0.008 1.42 1.18-1.71 <0.0001
201-300 1.21 1.07-1.36 0.002 1.08 0.96-1.22 0.2
>300 1 Reference group 1 Reference group

Education level 1.05 0.93-1.18 0.464 1.19 1.08-1.32 0.001

< Elementary 1.55 1.35-1.77 <0.0001 1.38 1.15-1.66 0.001
Middle school 1.38 1.18-1.61 <0.0001 1.22 1.06-1.41 0.006
High school 1.08 0.96-1.20 0.176 1.22 1.06-1.40

>College 1 Reference group 1 Reference group

These models are adjusted for potentially confounding factors including sex, age, marital status, household income, and education level.

Discussion

Based on these findings, obesity prevalence was significantly
associated with awareness of nutrition label, as well as with
gender, age, marital status, and household income, adjusted for
nutrition label awareness. These findings show that when the
participants were unaware of the nutrition label, obesity
prevalence was significantly higher among men, those with
older age, the married, with lower household income, and
lower educational level participants. Consistent with the
present study, participants with obesity were more likely to
check food labels than those with normal weight [14,19].
However, the check and use scores of nutrition labels were not
different based on weight status [13]. It was found that women
more likely understand nutrition labels than men. This finding
is similar to a previous study’s results that women check
nutrition label components more often than men [13].

Obesity prevalence was also significantly associated with
nutrition label use, as well as with age, marital status,
household income, and educational levels adjusted for nutrition
label use. These findings show that when the participants do no
use the nutrition label, obesity prevalence was significantly
higher among the married, with low household income, and
lower educational level participants. These findings support
previous results that obese subjects did not significantly
utilized food label [11]. Overweight participants were highly
aware and used nutrition label than normal participants [19].
Unlike the present findings, the association between obesity
and food label use was significantly low among participants
with obesity than those with normal weight [13,14]. On the
other hand, the association between understanding and use of
nutrition label information and BMI was insignificantly
correlated in six European countries [20]. Women prevalence
was significantly associated with the use of nutrition label, age,
marital status, household income, and educational level,
adjusted for nutrition label use [13]. A review of literature
reported that nutrition label use was significantly associated
with nutritional knowledge [17]. As there is a saying that states
knowledge is power, nutrition knowledge gives consumers an
opportunity to become aware and appropriately use nutrition
labels [17]. Therefore, obese subjects should be educated on
the importance of understanding nutrition labels in order to
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determine accurate information. Further, appropriate use of
nutrition labels should be promoted so that obese subjects can
choose foods that are beneficial for their health. If food labels
can greatly influence the public health, its rates of use should
be increased among Koreans. A previous study suggested that
food labels can effectively be used as a means of health
prevention and the awareness of food label usefulness among
all consumers should be raised [15]. A systematic review and
meta-analysis findings suggested that nutrition labelling may
be an effective approach to empowering consumers in
choosing healthier products [16]. Another study suggested that
food label was not commonly used among participants with
inaccurate self-perception of body weight [14]. This means that
body weight status was significantly associated with nutrition
label awareness and use. Obesity is associated with adverse
health consequences, which could be controlled by nutritional
management and increased physical activity [23]. This study
indicates that utilization rate was lower than the recognition
rate of nutrition label, and obesity prevalence was significantly
higher in participants who were unaware of and did not use
nutrition label among Koreans. This study suggests that
interventions increasing food label understanding and use
should be developed and implemented. Furthermore, these
findings imply that education, dissemination, and publicity on
understandable and useable nutrition labels are needed for food
consumers, particularly to control obesity. Further investigation
is needed to determine the extent in which awareness and use
of nutrition label effects obesity prevalence. Therefore, efforts
should be made to determine how all consumers could use
nutrition labels effectively. This study has the following
strength. The association rates between nutrition label
awareness and use and obesity prevalence have been confirmed
by adjusting the sociodemographic variables to identify
confounding variables. This provides an opportunity to develop
and apply appropriate nutritional and educational interventions
to manage obesity in the target groups. This study has two
limitations. First, the question on whether the participants were
aware of nutrition labels (“do you know the nutrition label?) is
not specific. This question seems to be added to the expression
“understand.” Second, BMI standards in assessing obesity
differ according to countries, therefore, interpretation of
obesity prevalence among Koreans should be considered.
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In conclusion, awareness and use of nutrition labels were

significantly associated with obesity prevalence.

These

findings could be used as evidence-based data for the
prevention and management of obesity prevalence.
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