
Citation: Sanlier, N.; Kocaay, F.;

Kocabas, S.; Ayyildiz, P. The Effect of

Sociodemographic and

Anthropometric Variables on

Nutritional Knowledge and Nutrition

Literacy. Foods 2024, 13, 346. https://

doi.org/10.3390/foods13020346

Academic Editors: Billy Hammond,

Maha Hoteit, Reema Tayyem and

Hassan Younes

Received: 24 February 2023

Revised: 21 March 2023

Accepted: 24 May 2023

Published: 22 January 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

foods

Article

The Effect of Sociodemographic and Anthropometric Variables
on Nutritional Knowledge and Nutrition Literacy
Nevin Sanlier * , Funda Kocaay, Sule Kocabas and Pinar Ayyildiz

Department of Nutrition and Dietetics Ankara, Faculty of Health Sciences, Ankara Medipol University,
Ankara 06050, Turkey
* Correspondence: nevintekgul@gmail.com

Abstract: Nutrition literacy, which is one of the important components of health literacy, includes
basic nutritional information and understanding, interpreting and having the ability to make healthy
decisions on nutrition-related issues. This study aims to dwell upon the relationship between
sociodemographic and anthropometric variables and nutritional knowledge and nutrition literacy. A
total of 1600 people aged 19–64 years, 934 women and 666 men, voluntarily participated in the research
in the capital city of Turkey. The mean age is 28.2 ± 10.9 years. More than half of the participants
(57.4%) have a university graduate/postgraduate education level, and 66.2% are unemployed. This
cross-sectional study evaluated demographic information, anthropometric measurements, nutritional
information and nutrition literacy. Nearly all the respondents (94.6%) were determined to have
sufficient nutrition literacy. Body mass index (BMI) and age were negatively associated with nutrition
literacy, whilst nutrition knowledge was positively associated. Respondents with nutrition education
at school had the highest nutrition knowledge and nutrition literacy scores, and primary school
graduates had the lowest. Participants who received nutrition education scored higher in all the
subgroups of the GNKQ. Age, gender, marital status, education status, employment status, BMI and
nutrition education were significantly associated with nutrition literacy. The results will be useful
in developing food and nutrition policies that will pave the way for making decisions on the most
useful themes of health and nutrition campaigns.

Keywords: health; nutrition education; nutrition knowledge; nutrition literacy; sociodemographic
variables; anthropometric measures

1. Introduction

Nutritional behavior is a highly complex phenomenon that is influenced by various
factors such as nutrition knowledge [1]. It is known that effective and continuous nutrition
education plays an important role in the protection and development of health; it is funda-
mental for changing wrong dietary habits of all ages [2]. When it comes to health-enhancing
behaviors, health literacy is considered one of the most important predictive factors [3].
Insufficient health literacy limits the recognition of health problems [4]. Nutrition literacy,
which is one of the important components of health literacy, is the ability to understand,
interpret and access the services and basic nutritional information to decide on nutritional
issues [5]. It is known that knowledge, attitudes, skills and behaviors about food and
nutrition affect food selection [6–8]. Increasing evidence suggests that most people have
difficulty using the information on food labels, and those with insufficient health literacy
and/or mathematical skills face worse health outcomes [9,10]. Moreover, nutrition literacy
has three different components: functional nutrition literacy (FNL), interactive nutrition
literacy (INL) and critical nutrition literacy (CNL). FNL is defined as an individual’s capac-
ity to understand and grasp nutritional concepts and nutritional messages, INL is defined
as the cognitive skills required to cope with nutritional problems, and CNL is defined as
the capacity of an individual to evaluate nutritional information and to critically address
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nutritional problems and barriers between peers and the social environment [1,11]. Nu-
trition literacy is vital for individuals, especially in regions where there is inequality in
nutrition, health and education [12]. The stages of reaching the right information, interpret-
ing and making the right decision are critical for sustainable healthy eating behaviors [13].
Therefore, to reduce the increasing prevalence of NCDs and to improve life quality, healthy
eating knowledge and behaviors should be developed [14,15].

Holding a highly complex entity influenced by socio-cultural, financial, medical
and genetic-related factors, nutritional behavior in particular is worth scrutinizing from
a societal perspective. To this end, the number of studies intending to shed light on
the components of nutrition literacy such as socio-demographic elements seem to have
elevated in international literature, yet this is not the case for Turkey at present, which
points to a call for research in this regard. Designing these studies in question would be
a highly strategic act vis-à-vis protecting public health and eschewing diseases through
enhancing nutrition literacy, especially taking into account the links between nutrition
literacy, nutrition knowledge and public health. The aim of this study is to determine the
relationship between sociodemographic variables and nutritional knowledge and nutrition
literacy.

2. Materials and Methods
2.1. Study Design

The analyses are based on the data from a cross-sectional survey carried out amongst
consumers who shopped in grocery stores and shopping malls across Ankara, Turkey
from April 2019 to April 2021. The study embraced a mixture of regression model and
class-membership equation. Body mass index (BMI) was afterwards calculated by the
researchers from adjusted body weight and height with unit kg/m2. The questionnaires
referred to for measuring nutrition knowledge and nutrition literacy level were applied to
the participants.

2.2. Participants

Subject participation was voluntary. To be eligible for the study, participants had to be
19–64 years old, and there were no other exclusion criteria. The Ethics Board of Scientific
Research and Publication approved the study. All subjects provided written informed
consent, and all procedures were under the ethical standards described in the Declaration
of Helsinki. The interviews, which were resorted to as data collection media, ranged
in duration from 25 to 60 min. The study was approved by the Scientific Research and
Publication Ethics Committee of Ankara Medipol University of Turkey (Ethics Approval
No 50).

2.3. Instruments
2.3.1. General Nutrition Knowledge Questionnaire (GNKQ)

Nutrition knowledge level was assessed by the GNKQ developed by Parmenter
and Wardle [16,17]. The GNKQ comprises 4 multiple-choice options in 4 main sections
containing 127 items: Dietary guideline recommendations (11 items) (A1), sources of nutri-
ents (70 items) (A2), everyday food choices (11 items) (A3) and diet–disease relationship
(35 items) (A4). Participants answered one of the 4 different options: “more, same, less, not
sure”, “yes, no, not sure”, “high, low, not sure”, “agree, disagree, not sure”. The overall
internal consistency on the scale was found as high (Cronbach’s alpha = 0.70–0.97) [17].

2.3.2. Evaluation Instrument of Nutrition Literacy on Adults (EINLA)

Nutrition literacy level was evaluated with the EINLA, which involves five subgroups
containing 35 questions: General nutrition knowledge (10 questions) (B1), reading compre-
hension (6 questions) (B2), food groups (10 questions) (B3), portion quantities (3 questions)
(B4) and numerical literacy and food label reading (6 questions) (B5). “One point” was
given to the correct questions and “zero points” to the questions that were answered
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incorrectly or left blank. In the subgroups of B1 and B3, 0–3 points refer to insufficient,
4–7 points refer to borderline, and 8–10 points refer to sufficient; in the subgroups of B2
and B5, 0–2 points mean insufficient, 3–4 points mean borderline, and 5–6 points mean
sufficient; in the B4 subgroup, 0–1 point indicates insufficient, 2 points indicate borderline,
and 3 points indicate sufficient nutrition literacy. Out of the total score, 0–11 points are
classified as insufficient, 12–23 points borderline and 24–35 points as sufficient nutrition
literacy levels. The Cronbach’s alpha reliability coefficient of the assessment tool was
0.75 [18].

2.4. Statistical Analyses

Statistical analyses were performed with the Statistical Package for Social Sciences
(SPSS) software version 22. Continuous variables were demonstrated as the mean with
standard deviation (SD), and categorical variables were demonstrated as the frequency with
percentages. Differences between independent groups were compared with an independent
sample t-test, and differences between three different groups were compared with one-way
ANOVA for continuous preferences. Variables were measured with Pearson correlation
coefficients. Multivariate logistic regression analysis was conducted using the selection of
factors linked (p ≤ 0.20) with nutritional literacy in univariate analysis. The goodness of fit
of multivariate logistic regression models was studied using the Hosmer–Lemeshow test.
Odds ratios (ORs) and 95% confidence intervals (CIs) were presented. A p-value of less
than 0.05 was statistically important.

3. Results

In the study, 58.4% of the participants are female, and the average age of all participants
is 28.2 ± 10.9 years. More than half of the participants are university graduates (57.4%) and
single (66.7%). Moreover, 26.5% of the participants are individuals who are overweight,
and 7.3% are obese. The participants were enquired about their skipping of main meals and
snacking habits. As per their responses, 47.4% of the participants appeared to be skipping
lunch, and 46.1% of the participants seemed to be skipping breakfast. It was also discovered
that 36.6% snacked twice a day, and 64.1% consumed three main meals (Table 1).

When the nutrition knowledge scores of the participants were delved into, referring
to the General Nutrition Knowledge Questionnaire (GNKQ), all subgroup scores and
total scores were significantly higher in females compared to males (p < 0.001). Singles
and students scored higher in all subgroups of the GNKQ (p < 0.05). As the education
level increased, so did the scores that were obtained from all the subgroups of the GNKQ
(p < 0.001). Participants who did not skip main meals scored higher than those who did
(p < 0.05). Participants with a healthy BMI range (p < 0.05) and participants who received
nutrition education scored higher in all the subgroups of the GNKQ (p < 0.001). Aside
from these, those who received nutrition education at school scored higher compared to
those who received such education via attending a relevant course/seminar (p < 0.05)
(Table 2). The EINLA subgroups and total scores of the participants are shown in Table 2.
Females scored higher than males in the EINLA subgroups and total scores (p < 0.05). As
the education level increased, so did the nutrition literacy score (p < 0.001). Singles scored
higher compared to married persons (p < 0.001). The participants who skipped the main
meal received a lower total score on the EINLA than those who did not (p < 0.001). The
participants with a healthy BMI range scored the highest, whereas the participants who
were obese scored the lowest (p < 0.001). The ones who obtained nutrition education had
higher scores in all the subgroups of the EINLA when compared to those who did not
(p < 0.001). Lastly, participants who received nutrition education at school scored higher
than those who attended a related course/seminar (p < 0.001) (Table 2).
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Table 1. Demographic and anthropometric characteristics of the participants (n = 1600).

Variables n %

Gender
Male 666 41.6
Female 934 58.4

Age (years) (X ± SD) 28.2 ± 10.9
Marital status

Single 1068 66.7
Married 532 33.3

Education status
Primary school graduate 131 8.2
Middle/high school graduate 551 34.4
University graduate/postgraduate

education 918 57.4

Employment status
Employee 540 33.8
Unemployed 1060 66.2

Working status
Student 864 54.0
Officer 229 14.3
Self-employed 187 11.7
Employee 164 10.3
Retired/housewife 156 9.7

Nutrition education
Yes 361 22.6
No 1239 77.4

Nutrition education source
School 314 87.0
Course/seminar 47 13.0

Body weight (kg) (X ± SD) 67.7 ± 13.8
Height (cm) (X ± SD) 168.4 ± 8.5
BMI (kg/m2)

<18.5 90 5.6
18.5–24.9 969 60.6
25–29.9 424 26.5
≥30 117 7.3

The results of univariate and multivariable logistic regression are demonstrated in
Table 3. Age, gender, marital status, education status, employment status, BMI and nutrition
education were significantly associated with nutrition literacy. Nutritional literacy risk
factors were analyzed using multivariate logistic regression analysis. Age (OR = 0.971, 95%
CI: 0.953–0.990) and nutrition knowledge (OR = 1.076, 95% CI: 1.061–1.091) were important
risk factors for nutrition literacy (p < 0.001).

An important negative correlation was detected between age and general nutrition
knowledge (r = −0.096; p < 0.001), reading comprehension (r = −0.085; p < 0.001), portion
quantities (r = −0.113, p < 0.001) and numerical literacy and food label reading (r = −0.219;
p < 0.001) subgroups’ scores and total scores (r = −0.181; p < 0.001). As BMI increased,
general nutrition knowledge (r = −0.119; p < 0.001), reading comprehension (r = −0.105;
p < 0.001), portion quantities (r = −0.106, p < 0.001) and numerical literacy and food label
reading (r = −0.176, p < 0.001) subgroups’ scores and total scores (r = −0.174, p < 0.001)
decreased (Table 4).
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Table 2. The General Nutrition Knowledge Questionnaire (GNKQ) and Evaluation Instrument of Nutrition Literacy on Adults (EINLA) scores (X ± SD).

A1 A2 A3 A4 Total B1 B2 B3 B4 B5 Total

Gender
Male 6.3 ± 1.9 43.9 ± 10.4 7.1 ± 2.4 23.1 ± 5.8 80.5 ± 17.1 8.3 ± 1.5 5.2 ± 0.9 9.4 ± 1.3 1.6 ± 0.9 4.4 ± 1.4 29.0 ± 3.6
Female 6.8 ± 1.9 47.6 ± 9.9 7.8 ± 2.4 24.1 ± 5.9 86.3 ± 17.0 8.8 ± 1.3 5.3 ± 0.8 9.4 ± 0.9 1.8 ± 0.8 4.6 ± 1.5 30.0 ± 3.2

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.119 0.001 0.033 <0.001
Marital status

Single 6.7 ± 2.0 47.1 ± 10.3 7.6 ± 2.6 24.2 ± 5.9 85.6 ± 17.7 8.7 ± 1.4 5.3 ± 0.8 9.4 ± 1.1 1.8 ± 0.8 4.7 ± 1.4 29.9 ± 3.3
Married 6.4 ± 1.8 43.8 ± 9.8 7.3 ± 2.1 22.8 ± 5.8 80.3 ± 15.8 8.5 ± 1.4 5.2 ± 0.9 9.4 ± 1.2 1.6 ± 0.9 4.1 ± 1.5 28.8 ± 3.5

p value 0.026 <0.001 0.011 <0.001 <0.001 0.033 0.001 0.462 <0.001 <0.001 <0.001
Education level

Primary school graduate 6.1 ± 1.7 40.5 ± 9.3 6.7 ± 2.0 20.5 ± 6.4 73.7 ± 15.3 7.9 ± 1.5 4.8 ± 1.0 9.3 ± 1.3 1.6 ± 0.9 3.4 ± 1.7 26.9 ± 3.7a

Middle/high school
graduate 6.4 ± 1.9 45.1 ± 10.4 7.3 ± 2.4 23.1 ± 5.9 82.0 ± 17.3 8.4 ± 1.5 5.2 ± 0.9 9.4 ± 1.2 1.7 ± 0.9 4.5 ± 1.4 29.2 ± 3.5

University
graduate/postgraduate 6.7 ± 2.0 47.4 ± 10.0 7.8 ± 2.4 24.6 ± 5.6 86.4 ± 16.9 8.9 ± 1.2 5.4 ± 0.8 9.4 ± 1.0 1.8 ± 0.8 4.7± 1.4 30.1 ± 3.1

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.682 0.015 <0.001 <0.001
Employment status

Employee 6.4 ± 1.8 44.0 ± 10.4 7.3 ± 2.3 23.4 ± 5.9 81.1 ± 16.7 8.5 ± 1.4 5.2 ± 0.9 9.5 ± 1.1 1.6 ± 0.9 4.4 ± 1.5 29.1 ± 3.5
Unemployed 6.7 ± 2.0 47.1 ± 10.1 7.6 ± 2.5 23.9 ± 5.9 85.3 ± 17.4 8.7 ± 1.3 5.3 ± 0.8 9.4 ± 1.1 1.8 ± 0.8 4.6 ± 1.4 29.8 ± 3.3

p value 0.008 <0.001 0.004 0.075 <0.001 0.019 0.049 0.220 <0.001 0.001 <0.001
Working status

Officer 6.4 ± 1.7 44.9 ± 9.5 7.4 ± 2.2 24.0 ± 5.1 82.8 ± 15.0 8.8 ± 1.3 5.4 ± 0.8 9.4 ± 1.1 1.6 ± 0.9 4.5 ± 1.4 29.7 ± 3.1
Worker 6.3 ± 1.8 43.5 ± 11.2 7.2 ± 2.4 22.0 ± 6.7 79.1 ± 18.3 8.2 ± 1.7 5.1 ± 1.0 9.5 ± 1.1 1.6 ± 0.9 4.1 ± 1.7 28.5 ± 3.7
Self-employed 6.6 ± 1.9 43.6 ± 10.4 7.4 ± 2.2 23.6 ± 5.6 81.2 ± 17.2 8.5 ± 1.5 5.0 ± 1.1 9.4 ± 1.2 1.6 ± 0.9 4.3 ± 1.5 28.9 ± 4.0
Retired/housewife 6.3 ± 1.8 43.6 ± 9.0 7.1 ± 2.0 22.1 ± 5.6 79.1 ± 14.7 8.3 ± 1.5 5.0 ± 1.0 9.4 ± 1.1 1.6 ± 0.9 3.6 ± 1.6 28.0 ± 3.6
Student 6.7 ± 2.0 47.8 ± 10.2 7.7 ± 2.6 24.3 ± 5.9 86.5 ± 17.6 8.8 ± 1.3 5.4 ± 0.8 9.4 ± 1.1 1.8 ± 0.8 4.8 ± 1.3 30.1 ± 3.1

p value 0.014 <0.001 0.011 <0.001 <0.001 <0.001 <0.001 0.012 <0.001 <0.001 <0.001
Skipping main meal

Yes 6.4 ± 1.9 44.6 ± 10.4 7.2 ± 2.5 23.3 ± 5.8 81.5 ± 17.2 8.5 ± 1.5 5.2 ± 0.9 9.3 ± 1.2 1.7 ± 0.8 4.5 ± 1.4 29.1 ± 3.4
No 6.7 ± 2.0 46.9 ± 10.1 7.7 ± 2.4 24.0 ± 6.0 85.3 ± 17.2 8.7 ± 1.3 5.3 ± 0.9 9.4 ± 1.0 1.8 ± 0.9 4.6 ± 1.5 29.8 ± 3.4

p value 0.003 <0.001 <0.001 0.033 <0.001 <0.001 0.031 0.047 0.007 0.194 <0.001
BMI (kg/m2)

<18.5 6.3 ± 2.2 46.7 ± 10.6 7.2 ± 2.7 23.3 ± 5.8 83.4 ± 18.8 8.8 ± 1.2 5.4 ± 0.8 9.2 ± 1.4 1.7 ± 0.9 4.6 ± 1.3 29.8 ± 3.1
18.5–24.9 6.7 ± 2.0 47.1 ± 10.4 7.7 ± 2.4 24.2 ± 5.9 85.7 ± 17.5 8.8 ± 1.3 5.3 ± 0.8 9.4 ± 1.1 1.8 ± 0.9 4.7 ± 1.4 30.0 ± 3.3
25–29.9 6.4 ± 1.8 44.3 ± 9.9 7.2 ± 2.3 23.0 ± 5.8 80.8 ± 16.4 8.4 ± 1.4 5.1 ± 1.0 9.4 ± 1.1 1.6 ± 0.9 4.3 ± 1.5 28.8 ± 3.4
≥30 6.4 ± 1.8 43.6 ± 9.5 7.1 ± 2.2 22.9 ± 6.2 80.0 ± 15.4 8.3 ± 1.4 5.2 ± 1.0 9.4 ± 1.2 1.5 ± 0.8 4.1 ± 1.6 28.4 ± 3.5
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Table 2. Cont.

A1 A2 A3 A4 Total B1 B2 B3 B4 B5 Total

p value 0.005 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.494 <0.001 <0.001 <0.001
Nutrition education

Yes 7.8 ± 1.8 53.0 ± 8.6 9.0 ± 2.1 26.8 ± 4.8 96.5 ± 14.3 9.2 ± 1.2 5.5 ± 0.7 9.6 ± 0.7 2.0 ± 0.8 5.2 ± 1.2 31.5 ± 2.7
No 6.2 ± 1.9 44.0 ± 9.9 7.1 ± 2.3 22.8 ± 5.9 80.2 ± 16.3 8.5 ± 1.4 5.2 ± 0.9 9.3 ± 1.2 1.6 ± 0.9 4.3 ± 1.5 29.0 ± 3.4

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Nutrition education resource

School 7.8 ± 1.7 54.1 ± 7.9 9.1 ± 2.0 27.3 ± 4.2 98.4 ± 13.2 9.3 ± 1.1 5.5 ± 0.6 9.6 ± 0.7 2.0 ± 0.8 5.3 ± 1.0 31.7 ± 2.5
Course/seminar 7.3 ± 2.2 45.6 ± 9.2 8.3 ± 2.4 23.3 ± 6.8 84.4 ± 15.7 8.6 ± 1.6 5.1 ± 1.1 9.7 ± 0.6 2.1 ± 0.8 4.5 ± 1.5 30.0 ± 3.7

p value 0.091 <0.001 0.024 <0.001 <0.001 0.001 <0.001 0.310 0.455 <0.001 <0.001

GNKQ, A1–A4; A1: Dietary guideline recommendations, A2: Sources of nutrients, A3: Everyday food choices, A4: Diet–disease relationship. EINLA, B1–B5; B1: General nutrition
knowledge, B2: Reading comprehension, B3: Food groups, B4: Portion quantities, B5: Numerical literacy and food label reading.
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Table 3. Factors affecting nutrition literacy scores.

Variables n (%)
Univariate Analysis Multivariable Analysis

OR 95% CI p Value OR 95% CI p Value

Age (years) (X ± SD) 28.2 ± 10.9 0.970 0.953–0.986 <0.001 0.971 0.953–0.990 0.002
Gender

Male 666 (41.6) 1
Female 934 (58.4) 1.658 1.072–2.564 0.023

Marital status
Single 1068 (66.7) 1
Married 532 (33.3) 1.898 1.227–2.938 0.004

Education
Primary school graduate 131 (8.2) 1
Middle/high school graduate 551 (34.4) 2.213 1.216–4.028 0.009
University

graduate/postgraduate 918 (57.4) 4.558 2.469–8.413 <0.001

Employment status
Employee 540 (33.8) 1
Unemployed 1060 (66.2) 1.596 1.029–2.475 0.037

Working status
Official 229 (14.3) 1
Worker 164 (10.3) 0.422 0.187–0.956 0.039
Self-employed 187 (11.7) 0.457 0.204–1.023 0.057
Retired/housewife 156 (9.7) 0.400 0.176–0.905 0.028
Student 864 (54.0) 1.416 0.675–2.969 0.358

Skipping main meal
Yes 599 (37.4) 1
No 1001 (62.6) 1.156 0.743–1.800 0.521

BMI (kg/m2)
<18.5 90 (5.6) 1
18.5–24.9 969 (60.6) 1.468 0.708–3.044 0.303
25–29.9 424 (26.5) 2.349 1.172–4.707 0.016
≥30 117 (7.3) 1.453 0.516–4.090 0.479

Nutrition education
Yes 361 (22.6) 1
No 1239 (77.4) 3.444 1.576–7.528 0.002

Nutrition knowledge (X ± SD) 83.9 ± 17.3 1.075 1.060–1.089 <0.001 1.076 1.061–1.091 <0.001

Table 4. Correlation between nutritional literacy and age, BMI and nutrition knowledge of
the participants.

B1 B2 B3 B4 B5 Total

Age (years) r −0.096 ** −0.085 ** 0.003 −0.113 ** −0.219 ** −0.181 **
p <0.001 0.001 0.895 <0.001 <0.001 <0.001

BMI (kg/m2) r −0.119 ** −0.105 ** 0.008 −0.106 ** −0.176 ** −0.174 **
p <0.001 <0.001 0.752 <0.001 <0.001 <0.001

Nutrition knowledge r 0.406 ** 0.290 ** 0.162 ** 0.265 ** 0.466 ** 0.556 **
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

B1: General nutrition knowledge, B2: Reading comprehension, B3: Food groups, B4: Portion quantities, B5:
Numerical literacy and food label reading. ** p < 0.001.

Nutrition knowledge and general nutrition knowledge (r = 0.406; p < 0.001), reading
comprehension (r = 0.290; p < 0.001), food groups (r = 0.162; p < 0.001), portion quantities
(r = 0.265; p< 0.001) and numerical literacy and food label reading (r = 0.466; p < 0.001)
subgroups’ scores bore an important positive correlation (Table 4). A significant positive
correlation was spotted between the total scores of nutrition knowledge and nutrition
literacy (r = 0.556; p < 0.001) (Figure 1).
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4. Discussion

The total GNKQ score was higher amongst all the participants for the females, singles,
those with a high education level, those with a healthy BMI range, those who did not
skip the main meal and those who received nutrition education at school (p < 0.001). A
study, which also made use of the GNKQ to evaluate nutrition knowledge, declared that
young men had the lowest GNKQ scores [18]. In another study from Australia, the GNKQ
score was positively associated with the level of education, which is also in line with the
findings of the present study [19]. However, it is pinpointed that individuals’ nutritional
knowledge alone does not alter their nutritional behavior, involving the behaviors that
are pertinent to food choices [20]. To that end, there emerges a demand to shift beyond
nutritional knowledge to broader constructs such as nutrition literacy to be able to gain
the potential to further influence positive and desired changes in related behavior, such as
the ones that entail food choices. The prevalence of individuals with sufficient nutrition
literacy is indeed conflicting in the literature. Almost all of the respondents (94.6%) had
sufficient nutrition literacy in the current study. In a study by Zoellner et al. (2009), 48.0%
of the participants were announced to have adequate nutrition literacy, and in another
study by Michou et al. (2019), 90.0% of the participants were announced to have adequate
nutrition literacy [6,21]. In another study on 368 nurses in China, it was shared that 68.0%
of the participants had borderline nutrition literacy [22]. In the present research, women
had higher nutrition literacy scores than men (p < 0.001). This may be due to the fact that
women cook more than men as part of their expected social responsibilities and attributed
gender roles that, in turn, make these individuals mainly accountable for the nutrition of
the household.

The line of the literature reveals more research on the issue. To cite an example, in the
study by Aihara and Mina (2011) on the nutrition literacy levels of the elderly Japanese peo-
ple, it was declared that only 30.7% of the participants had sufficient nutrition literacy [23].
The consumers’ low education level and advanced age were identified as negatively cor-
related with nutrition literacy scores, albeit the participants did not have trouble reading
the energy and sugar content of the food on the food labels; it was underpinned that they
had difficulty determining the portion size [22]. Middle-income individuals are witnessed
to have higher nutritional literacy, and higher nutritional literacy is positively correlated
with education level [23]. In addition, age, gender, marital status, education level and
nutrition education were tracked down to be significantly linked to nutritional literacy. The
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participants with a university degree were found to have a 4.558 times higher nutrition
literacy score (OR: 4.558, 95% CI: 2.469–8.413, p < 0.001). As can be understood from
these outcomes, the education level of individuals is in a way mirrored in their nutrition
literacy. It has also been suggested in the relevant line of literature that the dietary habits
of individuals may be affected by their nutrition literacy. In fact, it is disclosed that the
lower the health literacy scores in the low-income rural population, the lower the quality of
the diet [21]. In a study on adults in the United States, the participants with insufficient
nutrition literacy consumed more foods associated with the Western diet; conversely, those
with higher nutrition literacy consumed more foods linked with the Mediterranean diet. It
was, therefore, reported that nutrition literacy is effective in predicting dietary patterns as
well [24].

It is pronounced that dietitians experience issues with conveying nutrition education to
people with low FNL [25]. It was also confirmed that nutrition literacy can impact the ability
to learn and apply the self-monitoring skills required to adopt and sustain a low-energy
diet, which is a chief factor affecting sustainable weight loss. In a study conducted with
individuals with obesity and persons who were overweight participating in a bodyweight
loss program, the nutrition literacy scores of the participants with low education levels were
revealed to be lower. With that being said, the participants with high nutrition literacy lost
more weight within the six-month period, and their diet quality was higher [26]. In a study
in New Zealand, it was alleged that nutrition literacy significantly affects anthropometric
measurement and blood lipid level. Nutrition literacy score was inversely proportional to
anthropometric measurements and total cholesterol/HDL-C ratio and positively correlated
with high-density lipoprotein cholesterol (HDL-C) [27]. In this study, despite the fact that
the diet quality or blood analysis was not among the factors analyzed, we proclaimed that
the participants with a healthy BMI range had higher nutrition literacy (p < 0.001). Along
with that, it is not yet clear if a healthy BMI range is the result or the cause of high nutrition
literacy. Studies have hitherto manifested that insufficient health literacy is linked to poor
disease knowledge, less self-management behavior, inadequate glycemic control and higher
health care costs [28]. In addition, even though there is a significant positive relationship
between health literacy and disease knowledge, it is discerned that insufficient knowledge
level affects the self-management of disease [29]. Therefore, the gravity of nutrition literacy,
which is actually a factor of health literacy, in the prevention and management of NCDs
becomes even more evident. In another study carried out on elementary school students, it
was unveiled that there is a positive correlation between nutrition and food literacy and
diet variety. Children with low nutrition and food literacy had lower intakes of dietary
protein, calcium, niacin, pyridoxine and folate [30].

It has also been divulged that the nutrition literacy of young adults impacts an in-
dividual’s facility to successfully grasp any salient information belonging to food labels,
food choices, healthy cooking methods, dietary recommendations and food safety mea-
sures [31,32]. Accordingly, components such as nutrition knowledge and food preparation
skills have positive effects on food intake in adults [33]. It was investigated that, in most
cases, consumers were disordered when attempting to make healthy food choices due to
possessing restricted or inaccurate nutrition knowledge [34]. The role of reading labels
stands out at this very point since doing so enables the consumer to make more healthy
food choices. There exist several and, as a matter of fact, conflicting findings in regard to the
relationship between food label use and health literacy. In a study carried out in Canada, a
positive relationship was established between food label use and health literacy [35]. In
another study, an opposite relationship was condemned between health literacy and food
label use [36]. Apart from these, in a different study, the participants uttered that they
thought the food labels were merely for individuals with specific nutritional needs, and
they were not engaged in these at the time of purchase and/or did not read the food labels
“because they were starving” [37]. In this study, the food label reading score, which was
one of the subgroups of nutrition literacy, was significantly higher in women, university
graduates, those with a healthy BMI range and the participants who received nutrition
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education. Adults’ full understanding of the food label, which requires nutrition literacy,
helps them select a healthy diet; however, a study shared no relationship between nutrition
literacy and body mass index [38]. Nutrition literacy is considered essential to improve
food label reading and full comprehension of the label for consumers. What is more, lately,
scholars have been italicizing the growing demand for boosting both financial and digital
literacy in individuals by offering novel models of mindsets for food and nutrition that can
comply with the recent shifts in lifestyles and mentalities [39].

In the study, it was revealed that those who received nutrition education had higher
nutrition knowledge and nutrition literacy than those who did not (p < 0.001). In spite of the
fact that nutrition literacy is more of an umbrella term consisting of nutrition knowledge
in this research, it was elucidated that there is an important positive correlation between
nutrition knowledge and nutrition literacy (r = 0.556, p < 0.001). One can comfortably put
forth that nutrition literacy can be achieved through obtaining the right forms of nutrition
knowledge from the right sources. All the studies taken together [40] support the need for
nutrition education at school and underscore the importance of gaining nutrition knowl-
edge toward developing nutrition literacy. Undeniably, receiving nutrition information
is a relatively easier job for adults, and the focal point needs to be on the application of
nutritional information or dietary advice on a daily basis. In doing so, ensuring a healthy
diet and developing a more critical stance towards available nutritional information and/or
dietary advice obtained can become possible by taking into consideration unique nutritional
needs at individual levels [41].

It would be fair to say that the exclusive features of this research are the size of the
sample and the use of reliable and validated scales. Thinking that studies rarely encompass
nutrition literacy criteria, this study’s focus on nutrition literacy is conceivably one of its
pivotal strengths. On the flip side, this research has its own limitations. As the sample of
this study covers consumers only from Ankara, the capital city of Turkey, the results cannot
be generalized across the country or beyond. Particularly bearing in mind that Ankara,
as the capital city, holds individuals that are relatively more intellectual and educated
compared to rural areas, more studies can shed light on the situations with different profiles
and unique cases, such as students with special needs, who all are engaged in programs
covering healthy dieting and nutrition. This study is fulfilled as a cross-sectional study;
therefore, there are inherent structural–methodological limitations as well in interpreting
the cause-and-effect relationships.

5. Conclusions

The level of nutrition literacy affects how people seek and rely on nutrition knowledge.
Understanding the causes and consequences of insufficient nutrition literacy is an important
step towards reducing the burden of NCDs. It is known that insufficient nutrition literacy
is a barrier to healthy eating. In this context, emphasis should be placed on increasing
consumers’ awareness. To do such public health strategies and regulations that focus
on increasing nutrition literacy, knowledge and health awareness in society should be
evaluated for health practitioners and policymakers. Improving the dietary habits of
society is a social and multifaceted task that requires understanding individuals’ food-
related skills and abilities. While the use of food labels by nutritionally illiterate consumers
and efforts to raise consumer awareness seem to be working, the issues related to label
understanding can be more difficult to address. Some nutrition literacy interventions show
promise in increasing the understanding and use of food labels. However, more studies are
needed to determine the extent to which the findings can be generalized to other contexts.
The effects of these interventions on both short and long-term nutritional behavior(s) and
health outcomes should be examined using research designs that allow causal inferences or
by controlling potential variables.
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